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Kidderminster.  —  The  WiW  confirming  tlM  Kidder- 
miii'trr  electric  lighting  haa  been  passed. 

Carbon  Trosts.— It  U  stated  lb»t  a  ''trttH"  ii  being 
{(Mined  of  tiM  prindiHd  Amerioan  elMtrie  carbon  nana- 

ffccturors. 

I>ovar. — W«  may  remiiul  electrical  engineers  that  the 
tenders  for  Dofw  abetm  lighting  ar»  to  ba  lent  In  on  the 
lOthiait. 

Whitby.— The  nill  for  confirming  the  provisional  order 
for  Wbitby  liaa  been  ordei*od  for  second  reading  in  the 
BoiMOoi  Londi. 

■tMWBi  8ei»arators.— Prof.  CSvponter,  of  Sibley 

College,  Cornell  University,  has  recently  carried  out  a 
series  of  exjierimenta  on  the  cHiciency  of  ateam  separators. 

SalM. — Our  readers  will  aotice  the  continued  advertbo* 
nont  of  ales  of  plant  at  the  Albert-embankment  and 
Quintin  Malqr'a  Foige,  to  which  w«  haw  already  caUed 

attention. 

Frencb  Cables.— The  Timef  eorroipoad«Rt  etatei  that 

in  the  French  Senate  on  We<lnesday  a  grant  of  51  millions 
for  cables  between  Marseillca  and  Tttnii  and  Marseille*  and 
Oran  was  agreoci  to. 

CArdUL— HcHn.  Qilherl  and  Co.,  Han«ay4treet»  W., 
have  aecured  the  contmct  for  ;i  com|)lcto  installation  at 
Messrs.  Hopkins,  Market,  Cardiff,  with  a  larKC  number  of 
arc  and  incaadeacent  lamps. 

Kdlalnirgll  BxblMtioa. — A  second  dividend,  making 
168.  ill  the  pound,  has  been  paid  by  the  liquidator  of  the 
Edinburgh  Exhibition.  The  materials  are  being  sold,  and 
a  further  dtndeod  tnlt  h«  declaied. 

TUagm^  in  SeottMiCi— The  Foit  Office  extensions 
of  the  telegraph  go  on  from  time  to  time,  reaching  further 
and  fuither  into  remote  diatriots.  Chie  of  the  latest  of 
these  !■  to  Fitfocbry  and  Loch  TmumflL 

Bridge  UgMdsff  in  l^mdoa.— Tb«  Bridges  Com- 
mittee of  the  London  County  Council  find  there  13  not 
snfficient  light  on  the  bridges  crossing  the  Kiver  Thames, 
and  extra  bnrnen  are  to  be  added  at  the  cost  of  £100. 

WlmAow  (Batiks.).— The  deetric  light  vas  tried  at 

Window  on  Friday  evening  last,  when  it  proTcd  a  great 
■oooeis.  Gas  directors  will  have  to  take  less  for  their  gas, 
or,  it  is  thought,  it  will  not  he  requiied  for  the  comug 
winter. 

Swiss  Electric  Lannoh.  —  The  Oerlikon  Works, 
together  with  MM.  Etcher- VVyss,  have  built  an  electric  boat, 
which  has  recently  been  lannched  on  ''Zurich's  fac^^t 
waters."  The  boat  i»  capable  of  mnuhlg  rix  hours  eOO- 
timuinslv,  at  eight  luiios  .in  hmir. 

Spanisli  Cables. — bubumnne  cables  have  been  laid 
suoeanfaUy  between  Tarifa  and  Tan||ien^  and  between 


Tunara,  a  fiBhing  village  situated  eastward  of  the  Spaniah 
lines,  and  Cueta,  the  Spanish  sotUement  on  the  MootUb 
dde  of  the  Striate  of  Gibraltar. 

8elbf«— Contracts  are  rcKpiired  for  the  lighting  of  the 
public  lamps  of  the  town,  by  the  Selby  Local  Board.  The 
prices  are  to  be  per  lamp,  from  August  1,  1891  to  May  31, 
1891  Tenden  to  be  cent  in  by  JvSf  8  to  Jfr.  J.  & 
Biatoft,  derl^  Fiokle-street,  Selby. 

Street  Lighting  in  Fraaoe.— In  reference  to  the 
paragraph  under  this  heading  last  week,  we  are  informed 
that  the  installation  csrried  ont  by  11  Cloman^on,  ef  Peris, 
is  on  the  Bernstein  .system,  the  lamps  having  been  eappliod 
by  the  Bernstein  Electric  Lamp  Comjkuiy. 

Aocringtoa.— The  Marketo  Committee  of  the  Accnng- 
ton  Corporation  hsTS  recommended  the  Town  OoaneO  to 
introduce  the  electric  light  at  the  Town  TTall,  and  also  to 
ooneider  ihe  powers  granted  to  the  Corporation  for  a 
further  extenrion  of  electric  lighting  within  the  bocdugh. 

TtitoptMMBO  Patents. —Onr  readers  will  notice  that 

the  National  Telephone  Com|>:iny  arc  c.illing  attention  to 
the  fact  that  all  their  patents  do  not  all  expire  this  month, 
and  that  proceedings  will  be  taken  against  penoos  naUnf 
tr.in!<mttters  upon  ^0  patents  which  do  not  expire  tiU  1899 

or  1893. 


Birmingham.— Mr.  Charles  A.  Smith,  of  the 
Athenaeum,  71,  Tcmi>lc  row,  Birmingham,  has  been 
appointed  agent  to  Messrs.  Woodhouse  and  Rawson  for 
Eii  niin^hara  and  district,  and  has  opened  showrooms  at 
the  address  given,  where  samples  of  goods  may  be  seen,  as 
well  ss  local  oiden  execated  from  etoek 

Storage  Care.— A  successful  electric  storage  car  system 
is  re[>orted  in  operation  in  Dubuque,  Iowa.  After  years  of 
investigation,  Mr.  Uhomberg,  the  president  of  the  line,  has 
instituted  thbsyitem.  Thecera  run  at  10  miles  an  hour, 

and  swifter  car*?  nre  to  be  put  into  operation.  The 
Accumulator  Company  s  batteries  are  used. 

Oriokot. — A  friendly  g»me  was  played  on  Saturday  at 
The  Elms,  Aeton,  in  a  field  adjoining  the  works  of  Ue, 

Ronald  Scott,  between  an  eleven  got  npby  Mr.  Scholey,  of 
the  mUctrictU  Jieview,  and  an  eleven  from  the  works  of  Mr. 
Bonald  Scott  A  very  enjoyable  afternoon  was  spent,  and 
we  are  informed  that  the  rctum  match  will  be  played  on 

the  2.5th  in.st. 

Duke  of  Hamilton's  Teleplioao. — ^The  telephone 
which  connectt  Btodiek  Oactle  end  the  Doke  of  HamiHoo'B 

shooting  lodge  at  Doughie  with  the  chamberlain's  house 
and  ijoetmaater'i  house  at  Brodick  was  satisfactorily 
completed  on  Satorday.  The  work  has  been  executed  bf 
Messrs.  Cox,  Walker,  and  Co.,  electrical  eqginean^  Edin- 
burgh aud  Darlington. 

<iaeea  Anne's  Manaiona— A  separate  company  has 
been  formed  to  light  the  Queen  Anne^naneioM.  It  hae 
been  pointed  out  that  the  Loudon  Electsie  and  the  West* 
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miiiBtcr  arc  the  oitly  companies  who  have  applied  ot  tire 
applying  for  parliamentiury  powen  in  this  district,  and  that 
cpentfonR  of  tho  a!K>ve  company  will  be  eoofined  (o  the 
Queen  An  ne'e-mansions. 

WMt  OewM,— The  Loea]  Board  of  W««t  Cktwes,  Isle 
of  Wight,  require  tenders  for  160  public  lamps  of  20  c.p., 
to  be  fitted  on  the  present  gas  lamps.  The  tenders  are 
uked  for  o9  lamps,  biit  it  is  probable  information  on 
electric  lighting  wonld  be  rccoivci.  The  tenders  are 
required  to  be  sent  in  to  Mr.  U.  J.  Dament,  elerk,  Uigh> 
■treat,  Cowes,  by  July  4th. 

iMdm  liglitlaff  Omminy.— The  Cemmiaalonera 

of  Sewers  have  withdrawn  their  threatened  opposition  to 
the  provisional  order  granted  by  the  Board  of  Trade  to  the 
Bnuh  Eteetrieal  En^neering  Company  for  the  eleelric 

lijL'htinn;  of  a  portion  of  the  City  of  I.nn  rlon.    This  order, 

which  has  already  been  confirmed  by  the  House  of 
OomnuMU,  ^11  now  pan  without  any  forther  oppoeikion 

throur^'h  the  House  of  Lord^  no  oiher  petition  having  heen 
presented  against  it. 

Westiagbonee  Kngine  Governor.— The  Westing- 
hooie  Company,  after  two-  yean  of  experiment,  are 

announced  as  having  brought  out  a  governor  for  bigb  duty 
compound  engines,  whose  efficiency  has  never  been 
e((0alled.  It  ia  a  eomhination  of  eranka,  two  epringa,  and 
heavj'  unbalanced  eccentrics.  A  severe  t««t,  in  which 
250  h.p.  was  thrown  off  in  three  seconds,  show^i  the  engine 
to  be  parity  ttahle  on  running  with  this  gevamor. 

Kanlagre. — We  have  to  offer  oar  sincereat  eongratola- 

tions  to  Mr.  Alhion  T.  Snell,  engineer  to  the  Oeneral 
Electric  Traction  and  Power  Company,  on  the  occasion  of 
his  marriage,  which  took  plaee  on  Monday.  The  employ 
anrl  stalT  of  the  "  Tnimisch "  Worlcs,  at  Kentish  Town, 
presented  Mr.  h>neU  with  a  handsome  timepiece  and  card- 
table  as  a  mark  of  thefar  raapeet  on  the  occasion.  Hr.  and 
Mrs.  Snell  leave  for  a  tour  in  Devonshire  and  Scotland. 

CtormMi  S^tiUtion. — This  exhibition  is  becoming 
more  and  more  aucce^ful  as  the  season  progresses.  What 
with  German  exhibits,  pictures,  (lanoramas,  and  the 
magnificent  dramatif  rciircBcntation  of  "  Oerniaiiia,"  to  say 
nothing  of  illuaunatioiis  and  the  splendid  banda,  the 
gardena  at  Earl's  Court  form  a  centre  of  atteaetion  always 
thronged  with  visitors.  There  are  some  new  types  of  oil 
engines  and  some  fine  electric  lustres  to  inspect  for  those 
who  feqnice  h«uineii  altraetion  aa  well  ae  plearare. 

Carshalton. — Tenders  are  invited  by  the  Carshalton 
Local  Board  for  the  lighting  of  tlicir  di.^triet  (consisting  of 
the  entire  area  oi  the  parish  of  C.irsb;ilton)  with  g;is,  oil,  or 
other -iUouiiUUit  at  per  lamp,  exclusive  of  the  costs  of 
colnmns,  frames,  and  lanterns,  for  12  months  fr-  m  31st 
July.  Tenders,  marked  "PuWic  Lighting,"  and  uddrosscd 
to  the  chairman  of  the  Board,  must  be  deposited  at  the 
Board  ofRccs  at  or  before  12  noon  on  8th  July.  Particulars 
from  Mr.  James  W.  Manley,  clerk,  High  street,  Cai'shalton. 

Protection  OKainst  Hail. — It  appears  that  the 
coantt7  round  Tarbes  in  Fiance  is  subject  to  frequent  and 

often  very  severe  hailstorms,  and,  being  a  seat  of  the  ptfiff 
atiture,  many  valuable  crops  and  glasshouses  are  destroyed. 
The  direetor  of  the  obaervatory  of  the  Pie  du  Midi,  M. 
Yaussenat,  has  arranged  a  series  of  jwles  furnished  w  ith 
metallic  tips,  and  connected  by  wires  on  the  crests  of  the 
bilk  around,  with  the  Tiew  of  ledueing  the  deetrieal 
tension  of  the  cloudy  and  thus,  obviatiqg  the  deetrnctive 
hailstorms. 

HelatOB  (Oomwall). — A  meeting  of  the  Ilelston  Town 
Council  was  called  last  week  to  consider  the  lighting  of  the 
town.  Hr.  QmIo  moved  that  Mr.  Veale,  of  8U  Auatell^  be 


asked  to  give  an  estimate  for  lightiuK  iho  town  with  elec- 
tricity. He  thought  they  should  try  some  other  means 
rather  than  cramp  themselves  with  the  Ilelston  Gas 
Company.  Mr.  Dale  seconded  thid,  for,  although  he 
could  not  hold  out  mm  h  hope  that  they  would  be  illumi- 
nated witii  the  ciei'trir  Iii;h(,  it  would  be  woU  to  koow  the 
cost.    The  resolution  was  carried. 

Sterav*  TmetiOB.— An  article  in  the  Street  Rtuhomf 

Guzfttf  on  storage  battory  traction  ends  with  the  following 
sentence :  "  One  reason  for  the  apparent  failure  of  the 
rtorage  battery  to  come  up  to  the  exacting  requireraenta  of 
street  railway  service  has  been  the  attompt  to  do  too  much 
with  too  few  cells,  exactly  as  if  the  attempt  were  made  tortm 
a  road  with  too  few  horsos.  Say,  for  instance,  if  five  sete 
of  cells  were  provided  for  two  cars  instead  of  four  sets,  a.^ 
at  present,  ample  time  would  be  given  to  fully  charge  the 
cells,  the  wear  and  tear  greatly  reduced,  and  the  Mrrice 
)  greatly  improred." 

Tramways  Institute. — The  annual  meeting  of  the 
Tramways  Institute,  which  was  held  yesterday  under  the 
presidency  of  Ifr.  Oarrathere  Wain,  waa  well  attended. 
Considerable  discn-^sion  occurred  on  Mr.  Kapp's  paper 
deecribing  the  Lineff  system,  which  is  now  arranged  so  that 
the  insulation  resistance  of  line  is  greatly  increaaed.  Meaan. 
Keckeni'ijtin,  Sturgeon,  Dickenson,  and  others  participated 
in  a  lively  discussion.  Mr.  Jarman  read  a  paper  describing 
his  system,  and  ezhihited  a  model  of  hia  ear.  The  general 
tone  of  the  meeting  was  favourable  to  electrical  traction, 
the  main  iinestion  being,  will  it  pay  ? 

Telephone  FaoiUtlee  in  Sootland. — The  Telephone 
Company  are  endeavouring  to  remedy  the  defeetive  tele- 
phone service  which  has  arisen  between  the  Border  towns 
and  Edinburgh  since  the  interposition  of  an  exchange  at 
Penicuik,  by  kiying  a  new  line  between  Penicuik  and  Edin- 
Inirgh  for  local  service  only.  The  existing  line  between 
Edinburgh  and  the  Border  districts  is  to  be  reserved  for  the 
exclusive  xm  of  the  southern  towns.  A  new  line  is  also  to  be 
];iid  via  Peebles  to  connect  Oalasliiels  and  the  other  Border 
centres  directly  with  Glasgow  and  the  West  of  Scotkud 
The  Kelao  and  Jedbuigh  Unee  will  ahortly  he  ready  for  oie. 

Sue  BtoiBMita^Meaara.  Moadey  and  Bons,  of  Man- 

Chester,  are  introducing  a  form  nf  zinc  elements  for  batteries, 
says  the  Manchester  Examiner,  built  up  by  sliding  tubes  of 
thin,  almost  pnra^  sine  into  one  another.  Each  tube  is 
amalgamated  before  the  element  is  put  together,  and  the 
mercury  permeates  the  whole  wall  of  the  tube,  as  the  latter 
is  only  ^Vin.  thidc  The  amalgamation  is  accordingly  very 

perfect,  and  local  action  is  entirely  got  rid  of.  The  manu- 
facturers state  that  when  these  elements  are  used,  no  time 
baa  to  be  spent  in  cleaning  and  scraping  the  sincs,  which 
remain  free  from  cUoride  of  ciuc  and  cryatals  till  eom* 

[ile'plv  expended. 

Telephones  in  Stockholm. — The  Telephone  Company 
of  Stockholm  have  conaiderably  reduced  their  charges  and 
introduced  a  novel  feature  into  their  service.  The  charges 
have  hitherto  been  Xa  to  £1  a  year.  This  is  now  reduced 
to  an  all'TOUnd  charge  of  128.  only,  for  which  instruments 
and  w'irm  are  installed.  Needless  to  say,  for  this  ."um 
everybody  who  has  the  slightest  use  for  the  telephone  can 
have  it.  Beaidei  this  charge  the  subMribert  pay  1^.  per 
conversation,  the  apparatus  being  supplied  with  a  counter. 
Only  those  who  use  the  telephone  very  often  would  have 
to  pay  rates  at  all  high,  and  for  these,  spedal  inclusive  feet 
can  be  arranged. 

The  Eleotrio  Ligrht  on  Snowdon. — "Sir  Edward 
Watkin,"  says  a  Welsh  corresfKtndent  of  a  Manchester 
paper,  "is  going  to  do  great  things  on  ftiowdon.  He  is 
having  the  electric  light  fixed  at  the  summit  of  the 

biyilizea  by  Google 
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mountain.  Tho  light  ia  to  be  to  powerful  m  to  light  np 
overy  nun;  and  i)rccipice  of  tho  Krcat  mountain  even  in 
misty  weather.  Moonlight  ascenta  of  Snowdon  in  snmmor 
aro  very  popular,  but  one  would  cxjiect  that  thoy  would  be 
a«  nothing  compared  to  what  ascents  by  electric  light  will 
bo  if  Sir  £dward  in  able;  to  work  ont  hh  scheme.  The 
ox{>orinent  will  be  so  novel  that  ub  aoon  as  tho  nowa  goca 
out  that  the  light  is  on, 'Uanberk  may  conat  en  a  large 
ioHux  of  curious  tourists." 

Bl«ofcrio  Railways, — "Tho  lougeat  electric  railway 
in  die  wwld,"  saya  tbe  Fhumeiea  N«m,  "ia  to  tielmilt 
between  Asheville  and  Ruthorfordton,  in  North  Carolina. 
It  will  be  41  milet  in  length,  and  both  p:isfieDger8  and 
goode  will  be  carried.  The  neeessary  power  will  bo  obuined 
from  a  fall  of  water,  and,  when  completed,  the  line  will  be 
the  only  clcetiio  railway  constructed  to  deal  with  both 
freight  and  |>a^jii:iiger  cars."  The  line  may  be  the  lutJj;csL 
electric  railway  yet  built,  but  it  is  (erl;kiidy  an  error  to 
imapcinc  tb:U  it  will  be  the  only  electric  line  to  deal  with 
i;<m>(]k  aa  well  as  passengers.  The  Bessbrook  line,  amon^ 
others,  cooataotiy  takea  hcge  quantitiea  of  gpodi  tnffic. 
It  is.  however,  a  ijnod  sign  that  lines  of  tluB  leoigth  are 
being  built  as  really  electric  "  railways." 

Baboeek  and  Wiloox.— Wo  notice  that  the  pros 
pectus  ia  issued  of  Babcock  and  Wilcox,  Limited.  The  share 
capital  iR  i?tatcd  at  £310,000,  of  which  X100,000  is  to  be  in 
XIO  six  per  cent,  cumulative  preference  shares,  and  the 
ttalance  in  £10  ordinary  ahana.  The  vendor  ia  to  take 
one  third  of  each  class  of  share  in  part  payment  of  the 
puichase-money  of  tho  European  patents  and  busineases  of 
Babaxsk  and  Wileaix,  water  tube  atean  boiler  naken.  All 
the  'b;ilancc  of  the  shares  is  olTered  to  the  piihlic.  It  i.';  not 
to  bo  denied  that  the  Babcock  and  Wilcox  boilers  have 
hitherto  achiered  ooDaiderable  aueeaae  in  Europe,  but 
X240,000  is  ail  itumenso  sum  for  the  jmblic  to  pay  for 
practically  "patent  rights  "  in  the  boiler  business  and  the 
point  ia,  when  theae  patent  righta  ran  out  the  boiler 
will  be  open  to  everyone  to  make.  We  are  not  altogether 
inclined  to  the  opinion  that  theae  boilera  are  the  beat  auited 
to  ebetric  light  purpoaea. 

WsyaMrMh  Bstfeeiy. — ^We  ham  ceodTed  a  pro- 
spectus from  the  Wcymcrsch  Battory  ^^yndicatc.  of  Victoria- 
mansions,  who  anoounce  that  they  have  taken  works  at 
Colwell-Toad,  Dnlwieh,  for  manufaetnro.   Although  the 

liattcry  has  licuri  l^efore  the  public  some  time,  tho  directors 
have  rt^frained  from  bringing  it  forward  until  it  had 
repeatedly  stood  the  test  of  practical  work.  They  now 
announce  themselves  justified  in  recommending  the  battery 
for  producing  electric  energy  for  Ii<^ht  and  motors  on  some 
scale.  A  l^xittery  is<>huwn  at  tho  uffiues  driving  a  Bkckman's 
ventilating  fan,  and  it  is  stated  that  a  similar  one  is  being 
used  for  an  electric  launch.  A  complete  installation  i»  also 
shown  fitted  up  for  electric  light.  The  syndicate  do  not 
claim  that  the  battery  ean  compete  with  a  hui^e  electric 
central  station,  but  that  it  can  he  successfully  and  cconomi 
cally  uaed  in  private  bousea  for  light  and  power.  The 
mode  of  charging  the  iolttUob  la  eaaily  managed  by  means 
of  simple  taps. 

Eleotrio  Lishtlnff  of  Parte. — The  Dailt/  News, 

always  the  most  open  of  our  great  dailies  to  affairs  elec- 
trical, has  the  following  note  in  its  editorial  news  column  : 
"Paris,  according  to  Mr.  .\lbort  Shaw,  is  now  the  best 
lighted  city  in  the  world,  and  ik  model  for  all  cities  that 
bent  on  introducing  electric  lighting  on  a  grand  scale.  It 
h  the  great  installation  under  the  vast  central  markets  of 
Pahs  that  has  enabled  tho  niuuicipality  to  command  the 
aituation  and  to  eairy  out  a  aeheme  which  haa  been  aettled, 
not  hastily,  but  after  a  patient,  scientific,  and  syst-oniatic 
•twiy.  Tbia  inatallatioo,  however,  has  never  been  intended 


for  tho  general  woA  of  lighting ;  it  ti  for  experimental 

pur|K)scs,  and  also  for  acting  as  a  regulator  of  charges,  each 
division  of  tho  city  radiating  from  this  centre  being  leased 
for  a  limited  term  to  a  responsible  electric  company.  The 
old  troublesome  question  of  how  to  dtsito^c  of  wires  never 
ariscB  in  Paris,  where,  thanks  mainly  to  the  aubwajl, 
there  aro  absolutely  no  olistrnctive  wires.'' 

Visit  to  the  Frankfort  Sxhibition.— At  the 
recent  meetiug  of  the  Ele^rical  Section  of  the  London 

<.^hariiV>er  nf  Commerce,  one  of  the  subjects  discussed  was 
the  formation  of  a  parly  to  visit  the  Frankfort  Kxhibition. 
It  was  generally  felt  that  there  wore  greater  privilcgea  and 
facilities  afTorilcd  in  the  way  of  ;j;uides,  f^tc,  when  the  visit 
took  the  form  of  a  reprosoutativo  party  than  tbore  would 
be  in  the  eaae  of  a  visit  aa  private  individuala.  The 
authorities  of  the  exhibition  have  been  communicated  with, 
and  have  cxprewed  thenisolvoa  favourably  towards  the 
proposed  visits  which  would  probably  extend  from  the  5th 
to  the  lijth  September  With  the  view  of  determining 
whether  the  \isit  can  be  made  in  the  foim  of  a  party,  tho 
aeerclary  would  be  pleased  to  hear  Irom  eloctricjil  engineers 
as  to  whether  they  propose  to  visit  this  exhibition  or  not, 
and  if  so,  whether  they  woidd  wish  to  Ijccorao  ono  of  the 
party,  and  if  the  date  named  (Septembor  5  to  15)  would  be 
aoitable. 

Tramoar  Tickets. —Tho  New  York  Eleclricnl  Engineer 
records  an  admirable  departure  in  the  way  of  bus  and 
tram  tickets.  It  says  the  Belt  Electric  Line  Comjiany  has 
abandoned  the  use  of  bell  punches  on  its  cars.  Roceipts 
are  given  by  the  conduet  irs  for  cash  fares.  Thc<e  receipts 
are  put  up  iu  pads,  100  to  the  pad.  Each  pad  has  its 
diaUnctive  number,  and  each  receipt  ita  aerial  number.  The 
conductors  arc  charged  with  their  nmney  receipt.?  every 
night,  and  when  they  settle  the  next  night  must  return 
the  reoaipta  in  the  pad,  or  moat  return  eaah  to  correapond 

with  the  missir.t;  recei|)ts.  In  order  that  the  public  ni.iy  bo 
interested  in  receiving  and  taking  care  of  those  receipt* 
they  are  given  a  money  value — ^that  is,  upon  the  return  of 
100  receipts  at  the  office  of  the  comjany  the  bearer  w  ill 
be  entitleil  to  six  street  car  tickets.  In  other  words,  the 
receipts  are  worth  Is.  a  hundred.  This  is  certainly  enough 
to  justify  people  i  i  l  ing  them,  and  many  small  boyaand 
girln  will  duuiitle^s  uke  an  iotcreat  from  thia  time  0&  in 
cullectiit^  Ibu  receipts. 

Simple  Ammeter. — A  really  good,  onUrely  satiafi^ 
tory,  and  simple  direct-reading  ammeter  seems  yet  to  be 
invented.  Wc  have  seen  a  simple  enough  one  at  the  Acme 
Electric  Works,  the  iuvuutioa  of  Mr.  Adrian  D.  Jones,  of 
their  testing  department^  late  atodent  <rf  the  Oity  Guilds 
Colle^'C.  The  "  Acme "  ammeter,  as  it  i*  to  be  called, 
depends  ujwn  the  uncoiling  of  a  spring  to  compensate  the 
varied  motion  of  an  atmatme  ia  a  coil.  The  long  pointer 
is  attached  to  a  pivot,  which  is  actuated  by  the  moving 
armature  through  a  long  spring  coiled  once  round  the 
pivot  before  bring  attached.  The  eonaequeoce  ii  that  at 
the  point  where  the  <;realcst  muvemcnt  of  the  armature  is 
mot  with,  most  of  its  motion  is  taken  up  by  the  spring,  . 
and  comparatively  little  movement  fa  gtveo  to  the  needle. 
On  the  other  hand,  in  the  position  when  little  movement  is 
given  to  the  armature  by  a  certain  strength  of  corrent, 
tbe  spring  being  uncoilod,  the  movement  acta  to  dm  full 
extent.  The  scale  ia  a  loQg  and  open  one,  8in.  or  lOin. 
diamefei'  for  T>0  amperes,  giving'  great  fiparc  for  leadiirgs. 
VacH  spring  is  fully  teated  before  making  up,  and  tho 
inttramenta  are  caiefnlly  calibrated  direct  in  smperai. 

VeetlflMMy  tnm  B«tii.— The  Salk  B«rM  aaya: 

"Wo  have  now*  had  just  over  a  twolvomonlh*'  oxpcrienco 
'  of  electric  Ugbting  in  our  thoroughfares — t^  J^S^tg  ^^^SKjOSlc 
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bMo  l^hted  for  the  fint  time  on  IfidmmnMr  krt 

yaar — and  though  there  arc  still  a  fow  croakers,  who 
endaavour  to  pidc  holes  aod  find  fuili  with  it,  I  queatiou 
wtnCher  there  an  nanj,  if  any,  «r1io  wtmld  like  to  go  baok 

to  the  systom  of  lightinf^  by   gas— save  and  except,  of 

eouraa,  those  who  from  ioterested  motives  refuse  to  break 
their  dlegtaaee  to  the  old  eietem.  Dfffietdtiee  whM  were 

at  first  met  with  now  appear  to  have  been  entirely 
overeome^  aed  the  light  bama  aa  ateadilj  and  evenly 
aa  any  inatellatioii  I  have  aeen.  It  has  alivady  heen  the 

means  of  briligiiig  the  city  into  considerable  notoriety,  as 
evidenced  by  the  number  of  deputations  which  have  from 
time  to  time  visited  as  from  other  places  where  the  adoption 
of  the  light  is  under  consideration,  and  during  the  electrical 
exhibition  which  is  to  be  held  at  Taunton  shortly,  I  have 
no  doubt  a  stoppage  at  Bath  will  be  included  in  the  visit 
of  all  interested  in  the  advancement  of  electricity  as  an 
illutninant.  In  course  of  tiino  the  Council  will  undoubtedly 
have  to  consider  the  advisability  of  increasing  the  numbur 
of  luap^  by  placing  them  closer  together  in  certain 
thoronghfarea  which  at  present  are  insufficiently  lighted." 

The  Speed  of  Eleotrioity.— The  experiments  now 
in  progress  at  M'Gill  College,  Montreal,  under  the  auspices 
of  the  British  and  Canadian  Governments,  to  ascertain  the 
longitude  of  Montreal  by  direct  observations  from  Oreen- 
wich,  have  led  to  the  accomplishment  of  a  remarkable 
telegraphie  feet.  The  OniaHiiin  pepen  report  it  thai; 
"  The  first  thing  to  determine  was  the  length  of  time  it 
took  a  telegraphic  signal  to  cross  the  Atkntic.  An  auto- 
matfe  eontriTuna^  whereby  the  hod  fine  eould  work  into 
the  cable,  was  provided,  and  a  dii|ilcx  circuit  wx"?  arranged, 
so  that  the  signal  sent  from  Montreal  would  go  over  the  land 
linei  to  GaDB(»(Novm  Beotia),  tbeoee  over  the  eaUe  to  Water- 
ville,  Ireland,  and  return  to  Montreal  again.  Attached  to  the 
sending  and  receiving  apparatus  was  a  chronograph,  which 
measared  the  time.  Out  of  e  eonple  of  hnodred  eigaala 
sent,  it  was  found  that  the  average  time  taken  to  cross  the 
AtUntic  and  back  again — a  distance  of  S,000  miles— occu- 
pied n  triSe  oiver  one  aeeond ;  the  exact  time  being  one 
second  and  five-hundredths.  Prof.  M'Leod,  who  is  carrying 
on  the  experiments  with  Mr.  Eosmer,  tho  manager  of  the 
Oanadfan  Fadfie  tel^phs,  haa  left  for  Oaoso,  where 
further  ox]>crimonts  will  be  made.  As  soon  as  this  work 
is  completed,  the  Canadian  Pacific  Baiiway  have  offered 
their  wires  for  determining  the  loqgittMie  and  latitude  of 
Vanflouver,  B.fX" 

Soathfunpton  Electric  Cranes. — The  Southampton 
Harbour  Board  last  week  bad  before  them  tho  draft  agree- 
ment with  the  Sonthompton  Eleettio  Light  and  Power 
Company.  It  is  proposed  that  the  arrangement  should 
continue  for  seven  years,  the  Board  guaranteeing  a  mini- 
mum payment  of  £200  a  year.   It  was  moved  that  this  be 

adopted,  hut  the  period  of  seven  ye^ira  was  objected,  four 
being  cuiuidered  sufficient.  Mr.  Emanuel  said  that  the 
eom|uny  had  stated  the  eoet  of  plant  would  be  £3,500, 
which  at  "20  per  cent,  would  cost  £700  a  ye^ir,  so  that 
£200  was  a  small  sum  to  ask.  But  tho  company  were 
only  entitled  to  charge  20  per  cent  on  the  actual  cost  of 
conduit  (XC2r)),  which  would  come  io  £\25.  lie  moved 
that  four  years  be  substituted.  The  chairman  said  there 
would  be  a  central  duusber  at  the  bottom  of  the  High- 
street,  and  the  Board  would  have  to  take  their  motive 
power  from  thenee  to  their  own  property.  They  were 
going  to  pay  by  meter  for  the  motive  power  tboy  t  oquired, 
but  if  the  electricity  used  did  not  cost  X200  a  year,  they 
would  still  pay  tJiat  sum  for  the  term  specified.  Mr. 
Emanuel  wu  aatisfied  with  the  agreement,  with  the 
difference  between  avven  and  foiu'  youra.  Tho  amendment 
was  carried^  as  was  also  a  further  amendment  that  before 


the  agreuMBt  waa  aignod  tbef  alMMild  have  &  complex 
estimate  of  the  whole  coat. 

Feeder  Tramways. — An  interesting  venture  in  light 
feeder  tramways  was  opened  this  month  in  India,  and 
iuspeetad  by  Major  Pulford,  B.E.,  for  the  QovamaMnt, 
who  expressed  his  satisfaction  with  the  arrangements. 
The  line,  which  u  a  steam  traqiway  of  2ft.  6in.  gauge,  is 
laid  along  the  publie  road,  aod  the  en^nee  are  capaMe  of 
tnivelling  at  10  miles  an  hour.  Tho  line  extends  from 
bhahjehanpore  (where  it  connects  at  a  joint  transshipment 
platform  witii  the  Oudh  and  BohilkhuDd  Baiiway)  to 
Kbotar,  a  town  F,ix  miles  from  Milani  on  the 
L.  S.  and  S.  Hailway,  the  total  length  being  31  miles. 
The  line  was  earriad  out  hf  Meaar*.  John  F<»wlar 
and  (Vi  ,  of  Leeds,  through  their  branch  at  31, 
Dalhousie-equare,  Calcutta.  I^ese  small  feeder  lines  have 
attracted  a  conaideraUe  degree  of  attention,  aa  being  vary 
im|>ortant  additions  to  the  large  trunk  railways.  We 
mention  the  matter  to  show  that  the  (question  of  light 
railways  is  ripe  for  business  in  Bidia,  and  althoo^  thia 
line  is  worked  by  ateam,  there  is  every  indication  that, 
properly  pushed,  there  might  be  also  a  considerable  field 
for  overhead  condnetor  electrie  feeder  lines  for  paaaeogere 

and  goods.  When  it  is  reflected  that  in  America  electricity 
has  proved  itself  cheaper  than  horses,  and  actually  in  some 
caaea  haa  ouated  steam,  it  is  evidMit  that  a  v«ry  large  field 
may  natimlly  be  expected  inonr  eolonieaand  India. 

Sad  Death. — Wo  very  n:'i  h  n  gret  this  week  '  h  u  e 
to  record  the  death  by  drowning  at  iiamptoo  on  Saturday 
of  Mr.  W.  G.  M.  Maefcenrie,  eaerstary  of  the  General 

Electric  Traction  Company.  Mr.  Mackenzie,  who  had  charge 
of  the  electric  boat  department  of  the  company,  was  living 
at  Hampton  during  the  anmmer  mootha.  On  Saturday 
morning  he  wont  for  a  bathe  in  the  backwater  at  Ham[>t<in 
before  breakfast,  as  was  often  his  habit,  this  time  with  a 
friend,  hfa>.  GfaniBe,  who  was  staying  on  a  visit  with  him. 
Mr.  Mackenzie  was  sei/.ed  with  cramp  loon  after  plunging 
into  the  river  and  struggled  violently.  Mr.  Clarke  swam  to 
his  aaeistanee,  but  was  unable  to  reseiM  him,  and  waa  almoet 

drowned  himself,  being  only  just  saved  by  boatman  in  a 
light  skifL  The  body  was  not  recovered  ti  1 1  two  hours  after- 
wards. Mr.  Maepheraon,  managing  director,  waa  tele- 
graphed  for,  and  attended  the  inquest  on  TutuKlay.  Mr. 
Mackenzie  waa  unmarried,  and  only  37  years  of  age.  He 
was  ap|K>intod  aecretary  of  the  com^mny  at  the  time  of  fta 
eODVersion  from  the  Electric  Traction  Company  and 
Immisch  and  Co.  He  waa  universally  raepeeted  by  the 
company,  and  by  everyone  who  had  the  pleaaure  of 
knowing  him,  as  a  straigbtforwurd  English  gentleman. 
During  his  previous  life  he  bad  passed  through  many  and 
varied  adventures  in  the  South  Seas  and  other  parts,  often 
with  hairbreadth  escapes.  His  sudden  death  amongst  the 
present  peaceful  surroundings  haa  euiaed  e  great  alioek  to 
all  his  many  friends. 

Jtml'wmndltf  OWl>g»  KaglaMilBV  Soal«lr>— At  a 

omrer.^r.'wne  held  in  University  College,  London,  on 
Tuesday,  June  30th,  the  above  society  gave  an  exhibition 
ef  maehinery,  inatrumenta.  medals,  and  dmwinga  in  the 

engineering  laboraUiry.  The  temporary  electric  lighting 
wa«  undcrukon  by  tho  Keys'  Electric  Company  of  Loudon. 
The  light  was  given  by  four  arc  lamps,  and  an  eleetrolter 

with  six  incaiule.-icent  lamps,  tho  necessary  current  being 
supplied  by  one  of  the  firm's  10  h.|).  dynamos  working  at 
1 1 0  volts,  and  running  from  a  Chossley  gas  engine  indicating 
8  h.p.  at  250  revolutions.  The  installation  gave  every 
satisfaction.  The  firm  also  lent  a  very  complete  exhibition 
of  electrical  appliancea.  MeMfs.  Siemens  Bros,  and  Oa 
and  Messrs.  Forranti  also  gave  a  very  interesting 
display  of  aleotrical  instrumants^  as  ««yi«icthair  aleelci^lc 
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cables.  There  were  MTacal  ateaoi  engioeat  a  Wortbington 
pump,  a  IBM]]  altemate^iimnt  dynamo,  and  a  node]  of 

Brotherhood's  three  cylinder  engine  and  pump  in  motion  ; 
wliilai  nomarous  models  and  photographs  of  Jojr'a  valve 
gear,  Oiflard  injectors,  Kennedy's  waior-meter,  hrickmaking 
machine,  toqiedo,  Holden's  liquid  fuel  injaetor,  Donhan's 
^Mung  piston  rode,  gas  exhauster,  fourway  valve,  and 
Solzer  valve  gear,  Hero,  Newcomen,  and  Savory  engines, 
a  cylinder  of  Robey  engine,  with  aiUom  iiii'  \alvo  gear, 
represented  varions  branches  of  mechanical  engineering. 
The  laboratory  testing  machine,  capable  of  exerting  a  pnll 
of  100,00dlb.,  waa  daacribad,  and  tli«  tnetliod  of  testing 
demonstnit<»d  ;  numerous  tests  in  tension,  conipre^sinn. 
shear,  uud  bending  being  displayed.  The  nietbotl  of 
testing  cement  wai  folly  Olnatnted.  The  engineering 
laboratoiy  {omMd  «  OMtn  of  attreetion  tbroai;hoat  the 

evening. 

Teo^ue  s  MetQr.^VVe  diewr  attention  at  the  time  of 
tlia  8l.  Pancras  ExliibitioD  to  a  oew  electric  meter  invcFit«d 
by  Mr.  Francis  Tcagnc,  of  Armc  Eh't  tiic  Works,  This 
meter  promi^ics  cxlrcmtsly  well,  and  h<i»  great  iKiiiils  of 
advantage.  Several  improvements  have  been  made  in 
detiiits,  and  it  is  t;xij«cted,  wl'  beliovf,  tlint  it  will  })u  ready 
for  the  uurket  in  a  few  weeks.  The  uioter  is  a  simple 
•nbodiment  of  Faraday**  experiment  A  magnet  has  a 
large  hole  [lierced  in  one  of  its  polos,  and  in  this  the 
other  pole  projects,  leaving  a  thin  space  between  the  solid 
and  liollow  polM,  haviiiK  a  moat  intmiae  magnet  field.  In 
this  a  thin  metal  cylinder,  which  carries  the  rnrrent, 
rotates  by  reaction  of  «mrrent  and  magnetism.  The 
^Kndflr  it  motuited  on  Jawalled  pmnta,  and  geuv  into  a 
worm  with  dials  reading  direct  in  R  T.  nnit^e.  Thn  mptcr 
has  received  improvemente  in  a  metal  frame  to  prevent 
aU  mirping;  alao  the  rotation  of  the  cylinder'  liao 
been  damped  by  snitable  arrangements,  «o  thut  its  c  itcst 
speed  now  is  about  equal  to  100  revolutions  only  in  the 
minuta  for  50  amparea  Tha  mater,  ona  of  wbieh  w«  aaw 
tested,  starts  very  slowly,  but  ref^nlail}-,  :it  :i  current  of  '2 
ampere,  leas  than  that  required  for  an  8-c.p.  lamp.  The 
motion  ia  vary  aenrftive,  atarting  immediataly  and  stopping 
absolutely  dead  when  the  current  is  turned  on  uroir.  It  has 
only  one  moving  part — the  cylinder— besides  the  train  of 
iHieala,  and  tfaeae  mov«  ao  alowly  that  thera  ia  not  maeh 

datiiiier  of  wear  and  tear.  Dotli  wlitclM  and  ]iiniotis  are 
made  of  brass  to  prevent  any  inconvenience  from  vmt  in 
damp  plaeea  The  only  posmbia  objection  is  tho  mercury 
contact,  and  the  hole  throuf,'!)  which  the  spinJte  rest--^  is 
ao  amall,  and  is,  again,  closed  iu  by  the  cover,  that  uo  dust 
eodd  get  fn.   It  baa  been  carefully  teated,  and  ia  correct 

to  within  1  [>cr  cent,  the  whole  w.iy  uji  from   I   t^i  100 

hunpa.  Teague  meters  arc  boiug  tested  at  the  i'all  Mall, 
Weatminatar,  KanaiiiiKton  Conrt^  and  Cbdaaa  atationa.  Wo 
ex[>oct  to  hear  more  of  tlib  matar,  which  -ii  aimpla  and 

should  bo  rhfiap. 

City  Ueotrio  Llstating  Bill.— The  Parliamentary 
Oommittae  «f  the  London  County  Oonneit  report  with 

reference  to  the  Bill  granting  a  [iroviKiona!  order  for  the 
City  of  London*  The  Bill  contains  a  clause  aulborising 
the  tranafer  to  a  nngia  eompany  of  tho  nndertaktng  of  the 
two  companies  (Brush  and  I>aing- Wharton)  authorised  to 
supply  in  the  City  of  London,  and  also  the  undertaking 
profMNad  to  ho  antboriaed  in  the  district  of  St.  Saviour, 
Soothwark,  in  which  the  station  for  generating  electricity 
to  be  supplied  to  the  City  of  London  will  be  situate.  It  is 
obviooa,  aaya  the  Ihurliamantary  Committee,  that  on  any 

Biich  transfer  some  coinjjlication  may  arise  by  reason  of  the 
fact  that  the  County  Council  have  the  apjiointment  of 
iaapaelan  i«NnUj  in  the  coanty  of  London*  and  the 
Qoipdmtkw  ham  llheaipaiotumt  within  lh«  City.  Hon* 


over,  the  enactments  in  the  orders  within  the  City  do  not 
in  aome  raapacta  correspond  with  tboae  in  force  outrid&  A 

difficult}^  also  would  arise  in  connection  with  the  question  of 
purchase.  Aa  the  time  for  lodging  the  petition  expired  ontho 
day  of  our  meeting,  the  eommittm  aanctioned  the  preaeota- 

tion  of  a  petition,  which  has  accordingly  been  presented. 
The  attention  of  the  Hoard  of  Trade  baa  alraidy  been 
directed  to  this  clause  in  their  orders,  but  think  the  elauae 
!ihould  be  ratanied,  and  have  retained  it,  so  that  if  the 
(tetilion  is  proceeded  with  it  becomes  rather  a  question  of 
opposition  to  the  Board  of  Trade  by  the  London  County 
Council.  The  clause  in  qucHtion  provides  that  any  transfer 
under  the  terms  of  it  shall  be  on  such  terms  and  conditions 
as  the  Board  of  Tr.kdc  im|x>8c,  and  the  committee  under- 
sund  that  the  Boaid  of  Trade  think  that  this  would  be 
sufKcient  to  enaWe  them  tn  .leal  with  any  qtiestiun  which 
might  arise.  The  depuly  chjiirman  and  the  chairman  of 
the  Highways  Committee  have  been  raquacted  to  seek  an 
interview  on  the  .subjci  t  with  the  proper  nfUcial  of  tho 
Board  of  Trade,  and  it  .satistactory  arrangements  can  be 
made,  the  petition  ntay  \>e  withdrawn.  In  tba  meantimait 
was  reconimnri'k'd  that  the  course  taken  in  preaanting  a 
jietitioii  i;.:;iin?t  the  Bill  be  approve^!. 

City  Lighting.— The  Streets  Committee  of  the  Com* 
mia<sioncrs  of  Sowers  at  last  woek'a  meeting  brought  up  a 
report  recommending  the  Commission  to  consent  to  the 
proposed  transfer  of  the  undertaking*  in  regard  to  the 
electric  lighting  of  the  City  to  a  new  eompany  to  be 
formed  under  tho  title  of  "The  City  of  London  Electric 
Lighting  Company."  Mr.  J.  L.  Sayor,  chairman  of  the 
committee,  said  that  at  the  time  the  contracts  were  entered 
into  it  was  known  that  they  would  involve  an  outlay  9i  at 
least  a  million,  and  that  the  contracting  companies  would 
either  have  to  Iwrrow  the  money  or  form  a  syndicate. 
Mr.  Morton.  M, P..  u.skeil  wli.it  [jninv  i' :  !i  nintiey  was  to  ba 
paid  riicy  li  111  hiid  the  experience  of  the  Hansanl  Union, 
which  wa.^  l!o;ited  entirely  upon  tb.^  lloiiie  of  Commons 
contracts,  and  bia  Opinion  was  that  the  name  of  the  Com* 
mission  had  l>ccn  sufficiently  ihcI  already  by  the  comi»nies 
without  it  being  further  used  fur  .Stock  Exchange  purposes. 
Mr.  0.  T.  Harris  said  he  had  ascertained  that  the  Brush 
Comi>any  wouLI  receive  X310,700,  afid  the  laing,  Wharton, 
and  Down  syndicate  £237,000,  from  the  pro{Kiiied  now 
company.  He  moved  an  amendment  to  delay  the  assent 
to  the  tr.itt'^frr  of  the  contracts  until  more  detailed  I  infonua 
tioci  was  forthcoming,  urging  that  the  provision  fur  a 
reduction  of  the  chargea  to  private  consumers  when  a  10 
per  r  nt.  diviil  nd  wa.  oxrnod  would  bo  sacrificed  if  tho 
capital  was  increased.  At r.  Stapley  seconded.  Mr.  Deputy 
Edmaaton  waa  aorpriaed  that  aueb  information  ahonld  be 
needed  when  the  committee  wero  told  by  the  managing 
director  of  the  Bnish  Company  that  no  money  would  be 
paid  other  than  for  materials  and  for  work  that  had  been 
done.  Mr.  A.  A.  Wood  hoped  that  the  consumers  would  be 
properly  protected.  The  cbairmau  said  he  could  give  the 
Court  the  aaaurauee  of  the  reiiretantativa  of  tlie  Brush 
Com|iany  that  not  a  shilling  was  to  be  paid  for  goo<lwill 
except  for  works,  etc,  which  were  to  be  executed.  Mr. 
Cloudaaley  thought  that  further  information  sboold  ba 
given.  Mr.  Morton  asked  whether  anyone  connected  w  ith 
the  Commissiuii  waa  connected  with  any  company ;  ho  saw 
tlie  name  of  the  Lord  Mayor  and  Memn.  Pannall  and  Co. 
on  ,1  <!i)Ciiment.  He  was  glad  to  sec  ih  it  the  Lord  M.iyor 
bad  witbdnwn  his  name.  Mr.  Pamiell  said  bis  name  only 
ap{>cared  as  an  auditor.  In  reply  to  Mr.  Shaw,  the  aolidtor 
statoti  that  the  |K)fiiti<Mi  i>|'  the  Cuinnii  simiei^  v^diild  Ixi  in 
no  way  ptejudiced  by  the  proposed  Uunsfer.  The  amoud- 
mtOb  waa  put  and  loot  by  18  votea  to  S4,  and  the  report 
waaagreed  In. 

uiyiiizeo  by  GoOglc 
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ARC  LAMP  STANDARDS. 


n 


Fio.  I. 


It  is  known  to  our  raadsni  that  a  number  of  are  lampt 
liav«  bwo  installMl  in  tbo  Oity  in  otdw  to  obtain  opinions 


M  to  tbo  soitabifity  of  the  standards  for  sncb  lightii^ 
Many  pobple  are  of  the  opinion  that  the  present  oppor- 
tunity is  unique  in  character,  and  the  time  will  not  recur 
again,  in  our  day  at  any  late,  when  tiie  design  and  cor.  « 
•traction  of  standards  can  bo  made  worthy  the  lighting  t. 


r 


of  the  groiitest  citv  the  world  has  aver  seen.  A  mittake 
too  frsquontly  mads  is  to  think  that  bssnd^  of  foiB  am) 
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elegance  of  design  are  incoini)atibIe  with  the  Ijiiatling 
Mtivitjr  and  the  luurow  streeU  of  City  work.  The  idea 
tlwl  **Mijrthitig^  will  da  noifc  be  migktiTwI,  and  a  ^ 


example  must  be  set  to  those  Ujwhh  that  follow  the  lead  of 
modern  Babylon.  Wo  are  amongst  those  who  believe  the 
engineers  have  not  quite  realised  ihe  poiiibilitieB  of  the 
rase,  and  the  temporary  standards,  as  erected,  seem  a  little 
liclicicnt  in  artifitic  merit.  An  iUiistmtion  of  the  standardfl 
erected  in  (Juccn  Victoria-street  liardly  meets  the  case. 
They  ou^bt  to  be  seen  in  itilu  to  be  able  to  decide  as  to 
their  design.  However,  so  far  as  illiutrations  will  aasuti 
we  herewith  give  various  designs  of  arc  lamp  standards. 
Fig.  1  shows  the  standard  as  erected  in  Queen  Victoria- 
street  by  the  Brush  Company.  To  us  the  knobby  ex 
cresceocea  are  au  eyeaorej  and  rather  put  ua  in  mind  of  an 


Fn.  2. 


antediluvian  ladder ;  the  ornamentation  and  proportions 
of  the  base  are  also  crude  and  inartistic.  With 
the  head  of  the  standard  we  have  not  much  fault 
to  find,  cither  as  io  fig.  1  or  as  in  Fig.  i,  (he 
latter  of  which  ahowa  the  bead  of  the  atandard  as  pro- 
posed for  the  portion  of  the  City  to  be  lighted  under  the 
Laing,  Wharton,  and  Down  Syndicate.  The  base  and 
ccntre-pioco  of  both  staiidaidii  are  the  same.  Figs.  3  and  4 
show  the  standards  as  used  in  Berlin  ;  Fi".  is  a  design 
for  a  standard  for  the  City,  bjr  Mr.  W.  Doabl«d*y,  9i 
Bbniiiif(ltauB,  h  k  ako  Fig.  6. 


Alhambra. — At  the  pcrformanco  of  "  Oriella  "  at  the 
Alhauiljra,  all  the  Viallet  electric  etTects  have  been  carried 
out  by  Mr.  Chas.  ^S.  Northcote,  engineer  to  Messrs.  B. 
Verity  «iid  Semi. 
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THE  ROYAL  AGRICULTURAL  SOCIETY'S  SHOW  AT 
DONCASTER. 


We  have  already  directed  attention  to  the  prominence  of 
oil  engines  at  this  show.  In  other  directions  the  visitor 
could  inspect  motors  of  the  most  approved  ty\x,  and 
possessing  all  the  improvements  known  to  the  mninifnc- 
turers  up  to  date.  Of  purely  electrical  apparatus  there 
was  little  to  be  seen.  The  en^ineein  of  the  s(Kiety,  Me-ssrs. 
Easton  and  Anderson,  used  a  I'ronticc  dj  riamo  and  motor, 
constructed  by  the  firm,  to  carry  on  the  trials  in  the  dairy. 


Fio.  1. 


Fic.  2. 
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So  far  ai  we  were  able  to  judge,  the  apparattu  was  well  among  crushed  bonea,  ore,  etc.  The  separator  waa,  we 
adapted  to  the  purpose,  caused  no  trouble,  and  got  rid  of  believe,  constructed  by  Messrs.  Goolden,  and  was  under  the 
much  objectionable  shafting,  enabling  the  trials  to  be   charge  of  Mr.  Atkinson.  The  separator  is  conically  shaped, 


Fio.  ». 


Fia.  4. 


carried  on  at  any  desirable  point  with  greater  facility  than 
has  usually  been  the  case. 

The  iiardy  Patent  Pick  Company  exhibited  a  ma<:nctic 
leianitor,  uaed  for  the  purpose  uf  cxtiactiri^  iron  from 


with  soft  iron  bars  running  lengthwise  down  the  interior. 
These  bars  are  wound  with  wire,  the  ends  of  which  are 
carried  to  a  commutator.  The  material  to  be  treated  is  led 
into  the  small  end  of  the  ap|)unitus,  which  revolves  u^wn 
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four  friction  wheels,  and  gradually  passes  down  and  out  at 
the  larger  end.  During  the  passage  the  material  comes  again 
and  again  into  contact  with  the  magnets,  and  any  iron 
becomes  attached  to  them.  The  iron  is  carried  round  by 
the  magnets,  and  as  the  action  of  the  commutator  breaks 
contact  just  as  the  magnets  rise  over  a  shelf,  the  iron  drops 
off  upon  the  shelf.  The  material  traversing  the  cone  comes 
about  a  hundred  times  into  contact  with  the  magnets,  so 
that  there  is  little  probability  of  a  piece  of  iron  getting 
away. 

Messrs.  Christy  and  Carter's  8e|iarator  was  also  shown, 
but  this  apparatus  needs  some  improvement  before  it  can 
be  said  to  be  perfect. 

Of  engines  portable,  semi-portable,  and  horizontal, 
there  was  a  fine  display.  Most  of  these  engines  are  of  the 
well-known  types  of  the  manufacturers,  and  call  for  little 
comment.  Fig.  1  illustrates  a  semi-portable  engine  of 
Messrs.  John  Fowler  and  Co.,  of  Leeds.  Like  most,  if  not 
all,  of  these  makers'  engines,  Eartnell's  gear  is  used,  and  the 
governing  is  such  that  the  variation  of  speed  is  not  more 
than  1  or  2  per  cent^  between  full  and  no  load.  Fig.  2 
shows  a  fixed  cng<ne  by  Messrs.  Huston  and  Proctor,  and 
Fig.  3  a  portable  engine  by  the  same  firm.  Since  last  j'ear's 
show  Messrs.  Buston  and  Proctor  seem  to  have  incorporated 
several  improvements,  the  principal  of  which  are  the  en- 
largement of  the  cylinder  and  of  the  firebox,  so  that  a  recent 
6  h.p.  is  about  equivalent  to  an  old  10  h.p.,  with  the  advan- 
tage of  a  re<1uction  in  cost.  Fig.  4  shows  a  portable  engine 
by  Messrs.  Clayton  and  Shuttlcworth.  The  workmanship 
of  all  these  engines  is  the  best  possible. 

(To  he  continued.) 


THE  NAVAL  EXHIBITION. 


The  exhibit  of  the  T.  G.  Electric  Power  and  Traction 
Company,  Limited,  Maldon  Works,  Kentish  Town,  London, 
N.W.,  at  the  Naval  Exhibition  represents  admirably  the 


lamps  are  run  off  a  combined  engine  and  dynamo,  which  at 
320  revolutions  per  minute  gives  ati  output  of  150  amperes 
and  80  volts.  The  plant  is  specially  designed  for  use  aboard 
ship,  and  conforms  to  the  Admiralty  requirements  as 
regards  heating,  duration  of  runs,  etc.  On  the  same  circuit 
are  run  the  motors  for  driving  pump,  fan,  tramcar  gear, 
and  machine  tools.  A  motor  and  gearing  similar  to  that 
used  at  the  North  Metropolitan  Tramway  Depot  at  Canning 
Town  and  the  Liverpool  Tramway  Company  is  also  shown 
running.  The  motor  has  a  cylinder  armature  and  gives 
10  brake  horse-power  at  about  900  revolutions  per  minute 
when  supplied  with  current  at  190  volts.  The  armature  is 
cased  in  at  cither  end  ;  the  bnishcs  are  of  carbon,  in  holders 
of  a  specially  arranged  type,  i)atented  by  the  company, 
and  used  most  successfully  by  them  for  motors  of  all 
descriptions.  The  gearing  consists  of  two  transmissions, 
and  the  high-speed  pinion  is  built  up  of  fibre.  In 
practice  it  is  found  that  tramcars  with  this  gear  make  less 
noise  than  ordinary  horse  cars.  The  same  form  of  motor 
truck,  slightly  modified,  is  used  by  the  company  for  light 
railways. 

A  machine  worthy  of  special  note  is  a  portable  drill,  with 
radial  arms,  capable  of  drilling  holes  up  to  l^in.  in  iron 
and  steel.  This  machine  is  driven  by  an  Immiscb  i  h.p. 
motor,  and  is  an  admirable  illustration  of  the  portability  of 
electric  tools.  It  is  as  convenient  in  every  respect  as  an 
ordinary  ]x>wer  drill,  and  combines  the  further  advantage 
of  portability. 

A  set  of  three-throw  pumps  illustrates  the  company's 
method  of  applying  electricity  to  high-lift  pumps  in  mines. 
Some  dozens  of  these  plants  are  now  at  work  in  different 
parts  of  Great  Britain,  the  Continent,  and  the  colonies,  and 
in  all  cases  they  have  given  the  highest  satisfaction, 
realising  a  high  efficiency  with  a  minimum  attention,  coat, 
and  wear.  The  yarta  are  so  simple,  and  the  general 
details  so  well  throughout,  that  breakdowns  are  of  rare 
occurrence,  and  owing  to  the  intercbangeability  of  parts 
such  accidents  are  easily  guarded  against. 

On  the  stand  is  also  an  Immisch  launch  motor  with 
patent  ball-bearing  thrust  block,  such  as  is  lued  by  the 


Combined  Engine  and  Dynamo. 


varied  classes  of  work  carried  out  by  this  enterprising 
company.  It  comprises  both  ship  plant  and  general 
installation  work,  and  shows  some  interesting  examples  of 
the  application  of  electric  power  to  machine  tools  and  other 
purposes  ;  whilst  by  no  means  the  least  useful  part  of  the 
exhibit  is  a  set  of  three  throw  high  lift  ram  pump  run  by 
one  of  the  company's  mining  motors,  and  a  small  fan  coupled 
direct  to  the  shaft  of  a  motor  shows  a  cheap,  efficient,  and 
noiseless  moans  of  ventilating  crowded  halls  and  theatre.<!, 
The  stall  is  brilliantly  and  tastefully  lighted  by  a  number  of 
frosted  IG-c.p.  incandescent  lam|js  in  artistic  fittings,  many 
of  which  are  especially  suited  for  use  on  board  ship.  These 


company  for  general  boating  work.  The  machine  is  light 
compact,  and  olTicient,  weighs  about  3.')01b.,  and  develops 
3.1.  brake  horsc-powjr  at  800  to  900  revolutions  per 
minute.  Some  interesting  examples  of  high-s^ieed  pro- 
pellers are  also  shown,  which  servo  to  mark  the  advances 
the  comiKiny  have  maile  in  this  branch  of  their  work. 

The  boat  switches  fitted  with  three  levers— one  for 
starting  and  stopping  through  i;  resistance,  one  for  full 
speed  and  half  s|>eed,  and  the  third  for  running  ahead  or 
astern— are  compact  and  workmanlike,  and  have  now  stood 
the  test  of  two  seasons'  ex[>erience. 

In  the  grounds  just  outside  the  Camperdown  Gallery  th^ 
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company  has  an  electric  |)annace  deaigncd  on  the  lines  of 
the  Admiralty  steam  pinnaces.  It  is  36ft.  lonp,  7ft.  beam, 
with  a  maximum  drauf^ht  of  about  2ft.  It  is  built  in  pine 
with  oak  st«m,  stem  and  stern  posts,  and  is  bright  all  over. 
The  accumulators,  oO  in  number,  are  arranged  in  teak 
boxes  under  the  scats,  and  arc  .so  placed  as  to  be  easily 
removable  when  necessary.  The  whole  is  so  strongly  built 
that  by  suitable  arrangements  the  pinnace  can  be  slung  on 
davits  with  all  electrical  equipment  ready  for  use.  The 
cells  can  be  charged  either  with  the  pinnace  slung  in  the 
davits  or  moored  alongsiile  the  ship.  The  motor  is  much 
more  powerful  than  those  usually  .supplied  by  the  company 
for  use  in  the  launches  on  the  Thames  and  at  Windermere, 
and  a  speed  of  1 1  miles  per  hour  can  be  obtained  for  some 
throe  to  four  hours.  Since  these  boats  are  priiici|«lly  used 
for  shore  purposes,  speed  and  power  have  beenjconsidered 


of  more  importance  than  duration  of  run.  For  shore  and 
harbour  pinnaces  electricity  possesses  many  advantages 
over  steam,  and  they  no  doubt  will  be  largely  in 
demand  before  long.  These  launches  are  ready  for  use 
at  a  moment's  notice,  and  poissessing  none  of  the  disad- 
vantagos  of  steam  as  regards  dirt,  smell,  and  heat,  com- 
raotid  themselves  to  the  considenitioti  of  all.  One  of  these 
pinnaces,  40ft.  long,  7ft.  9in.  beam,  and  2fl.  draught, 
with  a  handsome  toak  cabin,  in  now  being  built  by  the 
T.  G.  Electric  Power  and  Traction  Com]tany  to  the  order 
of  the  Naval  Depirtraent  of  the  Russian  Government ;  it  is 
ei|icctod  that  this  launch  will  give  fully  11  miles  per  hour. 
The  company  have  demonstrated  the  sea-going  properties 
of  these  pinnaces  ;  they  find  them  to  have  a  very  steady 
motion  even  in  a  fairly  high  sea,  and  the  centre  of  gravity 
is  80  well  placed  that  the  rolling  is  little.  The  motor 
having  no  reciprocating  parts,  rum  more  smoothly  than  a 


high-speed  engine — this  advantage  will  bo  specially  felt 
when  there  is  a  tendency  to  racing  of  the  proi>eller  ;  and 
the  whole  of  the  electric  details  have  been  so  well  thought 
out  and  proved  by  actual  experience,  that  there  is  no  fear 
of  a  hitch.  Since  the  motor  and  accumulator  are  all 
arranged  beneath  the  floor  and  seats  there  is  more  room 
and  greater  comfort  for  passengers,  and  the  carrying 
ca|)acity  of  a  given  si/e  boat  is  increased  by  aboutSOper  cent. 
The  small  torpedo  boat  running  on  the  lake  at  the  Naval 
Exhibition  has  been  e<{uipped  by  one  of  the  company's 
launch  motors,  and  the  corajwny  have  just  received  an 
order  to  buikl  and  eipiip  a  second  boat  of  similar  dimen- 
sions. The  headquarters  of  the  company's  boat  dei>artment 
are  at  Piatt's  Eyot,  Hami>ton,  where  diflTerent-size  launches 
can  l)€  seen  and  ins{)ccten  by  those  interested. 

There  are  many  other  interesting  things  to  b«  seen  at 


Switch  nnd  Fom. 


this  stand,  but  wo  cannot  enumerate  them  here ;  a  visit 
should  be  made. 


The  Telautograph  Again. — Prof.  Elisha  Gray,  the 
noted  electrician  of  Chicago,  will  give  a  public  exhibition 
in  July  of  the  latest  invention,  the  telautograph,  which 
(says  a  New  York  telegram)  is  destined  to  revolutionise 
telegraphy.  Prof.  Gray  perfected  the  invention  in  1889, 
after  working  on  it  for  seven  year&,  but  kept  the  secret 
until  the  patents  were  secured.  The  instrument  not  only 
transmits  the  message  a  long  distance  by  wire,  but 
reproduces  at  the  receiving  point  a  perfect  facsimile  of  the 
mo88Age  as  written.  Pictures  and  diagrams  may  a\m  bo 
transmitted.  The  instruments  will  be  manufactured  at 
Highland  Park,  a  suburb  of  Chicago,  and  branch  linos  will 
be  established  throughout  the  country. 

Google 


KeAiHtance.  Electric  Launch  Switch. 
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UPOATANT  NOTICE. 

fFe  mof  WOTiiBwIiy  fMaw  the  lead  of  owr  American  Cbniem- 

pcirarU^,  tspfcially  rchen  thf  i/ fxin.t  out  a  tcrvictxtnlt  taiy.  They 
art  itvt  backuxini  i}»  asking  their  frunde  t»d»aU  thejf  can  for  the 
welfyre^  thefoper,  Wttultour  frimi*  to  remember  m.  An 
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MUKICIPAL  BNGIHBBn. 

One  of  the  most  importaiit  datiee  cS  mimicipal 
engmeers  in  the  immediate  fntnce  vill  be  to  wetoh 

for  and  advise  their  respective  aathorities  upon  tbe 
introduction  of  electric  light  and  power.   A  good 
deal  of  frietioti  basin  the  past  arisen  between  Bopplj 
companies  and  local  authorities.   Each  peilj  ma 
fighting  for  its  own  hand,  and  neither  saw  any 
common  ground  of  action.   It  has  been  well  said 
that  aa  men  grow  older  they  grow  wiser.  The  aame 
holds  true  of  those  who  promote  new  industries. 
Pilled  wntli  enthusiasm  at  first,  they  imagine  that 
everyone  to  whom  they  go  should  rush  with  alacrity 
to  onbraoe  the  obanee  of  displacing  the  old 
the  new.    David's  decision  about  the  sword  is  too 
oft<»n  forgotten.    He  would  not  use  it  because  he 
had  not  tried  it.   The  promoters  of  a  new  indostiy 
haTB  the  same  feeling  to  contend  againBt.  Proo^ 
xn  W9IIDB  way  or  other,  must  be  given  as  to  the 
advantages  said  to  be  obtained.    The  technical 
advisers  of  local  aathorities — that  is,  their  engi- 
neers— knew  littie  of  eleotrieal  matters,  and  the 
exponents  of  the  new  departure  knew  Itttki  more. 
The  latter  liad  something  which  they  swore  by, 
but  of  its  capabilities  knew  nothing.    All  were 
learners.  For  a  time  fbeir  progress  waa  naturally 
slow.     Satisfactory  proofs  gradually  accumulated, 
and  now  <;reater  activity  prevails,  while  the  outlook 
points  to  still  greater  development.   The  municipal 
and  eonnty  engineers  are  therefore  bookling  down 
to  the  task  of  learning  all  they  can  about  eleotrieal 
prof^esB.    At  their  meeting  last  week  several  papers 
were  read  dealing  with  electric  lighting  from  the 
municipal  point  of  view.   The  moBt  important  of 
these  is  the  address  of  Mr.  W.  H.  Preece,  F.R.S., 
which  goes  straight  at  the  crucial  point  of  the  whole 
matter— Its  cost.   Mr.  Preece's  oonolusious  are  that 
the  eleotrie  light  has  been  vilely  oalumniated, 
and  that  instead  of  being  the  rich  maa'fl  l^t, 
it    is   really  the  poor  man's  light.    Once  con- 
vince municipal  authorities  that  the  cost  of  this 
artifieial  light  ia  not  that  oi  •  huuiy  all  wiD  he 
plain  sailing,  for  it  is  evident  tO  tile  most  sceptical 
mind  that  its  other  advantages  are  overwhelmingly 
in  Its  favour  against  any  other  artificial  illominant. 
From  many  points  oi  view  gas  mi^t  hav«  been 
termed  a  diabohcal  invention.    It  is  always  dan- 
gerous—not openly,  but  insidiously  so — although 
interested  parties  are  ever  commenting  upon  the 
smell  preventing  aoddentB;  whilst  with  eleotridty 
there  is  no  such  danger  signal.   We  have  always 
held  that  the  danger  from  explosion  is  the  least  of 
the  daugei-s  from  gas.    Its  leakage  propensities  in 
minute  quantitiss  probably  oause  mora  beaoaobeB, 
more  depression  of  spirits,  conduce  more  to  theloWBT' 
ing  of  tone  of  the  system,  and  putting  it  in  a  condition 
to  cuutract  any  prevailing  epidemic,  than  all  other 
caosse  emnbined.  Putting,  however,  these  questions 
aside,  the  municipal|engineers|have  a  solid  substratum 
of  data  as  regards  cost  to  consider.    Their  visit  to 
Ferrauti's  central  station,  to  the  City  and  South 

Iiondon  Bailway,  would  initiate  them  inie-j^  i 

uigmzea  by  TjOOgle 
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question  ie  wider  than  Birmingham,  and  must  be 
decided  upon  the  wider  basis.  Are  we  to  rccoguise 
the  principle  of "  vested  inteteste  "  wherover  a  tele- 
phone wire  is  installed,  or  is  earth  to  be  "  commou 
property,"  or  iis  it  to  he  reserved  solely  for  the 
uatioo — ».«.,  for  the  Post  Oliice  ? 


UNDEBaROUMD  £LECTRIC  RAILWAYS  IM  MSW 

YORK. 

The  questiou  of  rapid  trau&it  has  been  one  that  has 
been  agitating  the  minds  of  engineers  and  mnnidpal 

authorities  in  New  York  not  lees  than  in  Lomlon 
itself.  The  ovprhead  railways  above  the  streets  luive 
made  their  unpleasantness  abundantly  felt  in  spite 
of  their  convenience,  and  forthw  rapid  traiuit  waa 
hardly  to  be  looked  for  m  this  direotKHEU  Street 
railways  with  overhead  conductors  are  equally 
objectionable  in  a  largo  aud  crowded  city,  conduit 
»yRtem«  have  not  yet  shown  their  praotio- 
ability  ou  any  scale  (though  they  seem  to  promise 
well  in  this  country),  neither  have  stornf^e  cars 
demonstrated  their  abaoiate  efficiency  and  economy 
on  the  aoate  desired.  There  lemained  the  iinder> 
ground  tube  electric  raihsny.  which,  without  dis- 
turbing the  street,  has  been  shown  by  the  City  and 
South  London  line  to  give  a  desirable  solution  of  the 
problem  in  point  of  rapidity  aud  safety,  as  well  as 
faeility  of  obtaining  the  necessary  space  for  new 
railway  lines  without  encroaching  on  the  streets. 
We  learn  that  after  consiilerable  discussion,  which 
has  been  going  on  for  some  mouths,  it  has  just  been 
dedded  to  put  down  20  miles  of  this  underground 
tube  electric  railway  to  serve  bom  the  business  part 
of  New  York  to  the  west  end  stibnrbs.  We  believe 
it  is  uut  at  all  improbable,  also,  that  a  similar 
railway  will  be  undertaken  to  give  oommunicatiOB 
for  the  east  end  district. 


Tactical  part  of  the  work.  In  this  direction  the 
lltiiculties  encountered  have  been  neither  few  nor 
imple,  but  fur  thu  mubt  part  have  been  successfully 
>vercome,  so  &at  half  a  dozen  or  half  a  score  of 
iiil^ueers  would  readily  provide  plans  for  the  lightmg 
>f  any  towninthp  kinj^dotn — plans  which  if  carefully 
iarried  out  would  lead  to  perfectly  trustworthy  and 
latisfaotory  lighting. 


VESTED  INTERESTS. 

The  decision  with   reference  to  the  Birming- 
ham electric  tramways  and  the  tdepboues  shows 
oonolnnvely  that  the  telephone  companies  will 
fight  under  the  segis  of  "vested  interests"  to 
obtain  the  monopoly  of  "  earth  return."    The  man 
in  possession  is  a  most  difficult  individual  to  deal 
with.    Moralhf,  his  right  may  be  objectionable,  but 
practically  he  laughs  at  all  opponents.  The  "  earth  ' ' 
as  a  r(!tuvti  K''eT;is  naturally  to  come  mider  the  head 
of  cotuiuou  property,  just  as  the  air  we  breathe ;  but 
cazvents  do  interfere  with  each  other,  and  no  doubt 
heavy  currents,  such  aa  are  ased  in  tramway 
work,    or    in    li^^hting.    cannot    use    the  same 
earth  as  telephone  or  telegraph  currents.  The 
case  stands  thus:   In  many  places  telephones 
have  been  installed,  and  in  the  majority  of  instances, 
when  installed,  the  earth  is  used  as  the  return  part 
of  the  circuit.    The  telephone  companies  are  private 
adventure  concerns,  and  whatever  profits  arise  go 
into  the  hands  of  shareholders  and  are  not  common 
property  to  the  whole  commimity  like  telegraphic 
profits.    A  part  of  the  profits  is  paid  in  the  shape  of 
royalty  to  the  Telegraph  Department,  aud  so  may 
be  looked  upon  as  a  benefit  to  the  community,  but 
otherwise,  as  we  say,  the  adventure  is  one  of  a 
purely  private  character.    Tramway  work,  electric 
lighting,  electric  trausmissiou  of  power,  are  also 
private  adventures,  and  ficom  the  moral  point  of  view 
these  adventures  have  just  as  much  right  to  use  an 
*'  earth  return  "  as  the  telephone. 

In  no  case,  however,  is  an  earth  return  better 
than  a  metallic  return,  and  it  is  only  used  to  save 
money ;  and  thk,  so  far  as  telephony  is  concerned, 
is  usually  saved  at  the  expense  of  time  and  temper. 
The  best  telephone  circuits  are  those  wholly  metallic. 
It  lb  argued,  however,  that  initial  saving  is  of  the 
Utmost  importance  in  the  early  stages  of  an  industry, 
and  that  the  development  of  telephony  would  bo 
greatly  retarded  by  insisting  on  the  use  of  metallic 
circuits  Some  eminent  telephone  engineers  dispute 
tfais,  and  contend  that  in  all  inatancee  the  complete 
motalUc  circuit  is  the  best. 

At  Birmingham  the  tramway  company  desired  to 
use  the  earth  as  a  return,  but  the  telephone  com- 
pany objected,  and  baa  won  the  day,  in  that  the 
tramway  compaay  will  have  to  incorporate  in  its 
Bill  a  clause  to  use  a  return  wire.  The  shareholders 
of  the  tramway  company,  being  mostly  local  people, 
are  rather  nettled  at  this  decision,  and  a  good  deal 
of  correspondence  has  taken  place  on  the  tnlieQt  in 
(he  localPrase.  It  will  be  seen,  however,  that  the 


OORRESPONDENCE. 


BATH. 

Sir, — On  January  30  you  puUisbsd  among  your  notes 
the  following : 

"  Bath. — We  are  glad  to  learn  that  oonnderahlc  and 
gratifying  iinproven:ient><  have  taken  place  at  the  Bath 
central  station.  The  festoons  of  wire  and  other  tsmuoiary 
arrangements  Uiat  made  this  station  somswlist  ue  a 
Yankee  station  have  given  place  to  the  neatness  and 
solidity  that  should  distinguish  English  engiiMtering  work. 
The  high-potentiiil  terminals  aliju  previously  a  source  of 
our  complaints — arc  now  covered  in  with  glass  and  out  of 
harm's  way,  and  matters  have  smoothed  over  considerably 
since  the  new  chief  eogineer  took  up  his  work  there " — 
implying  that  I  had  bft  the  statioo  io  these  particulars 
in  a  "  tsmpoiary  "  sod  "  Ysnkas  Mike  oondttian,  wlnsb  I 
denv. 

a  remarkable  coincidence  tilU  number  of  your  paper 
never  reached  me,  and  the  above  was  only  brought  to  my 
notice  a  day  or  two  ago. 

At  the  date  of  jour  note,  and  for  some  time  afterwards, 
the  wires  were  in  exactly  the  same  condition  as  I  left  them 
a  month  before,  as  were  also  the  switchboards,  with  their 
high-tension  terminals.  Therefore  "  the  oonsklerable  and 
gratifying  impmvemsnta"  msntwoad  wars  sanrisd  out  by 
OMb  sod  not  hy  the  new  enginssr»  ss  staled. 
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I  much  regret  your  inability  to  give  the  sout  cc  from 
whence  you  obtained  the  above  iuformatton,  but  trust  you 
will  recall  these  tmpntotioaSRfKilUt  IM  by  pubihillilig  tlU8 
letter.— Younii,  etc 

OaoiKis  S.  HoOKUt, 

late  Chief  Engineer  of  the  Bath  Central  Statkm. 
184,  Evehng-road,  Ckii^tOD,  N.E.,  July  1,  1891. 


COST  OF  UGHTING  BY  GAS  AND  BY 
SLECIBICITT.* 

BY  W.  H.  PSDWS,  V.R.8. 

1  have  the  pleasure  this  morning  of  bringing  before  you 
tbeeubject  of  the  relative  merit  anl  coet  of  gas  and  elec- 
taridty  lor  lighting  purpoeea,  and  m  ■  pncttiait  man, 
ipeaking  to  practical  men,  I  propose  to  consider  tho  subject 
solely  from  a  practical  \mr\t  of  view,  and  to  deal  rather 
with  the  financial  asjiccls  of  the  question  than  the  more 
technics.  Of  course  I  shall  have  Ui  deal  a  gorxl  deal  with 
figures,  and  figures  are  proverbially  dry.  It  ba-s  >x:cu  said 
that  you  cannot  extract  a  joke  out  of  figures,  and  that  you 
can  always  manipulate  figures  to  suit  your  own  particular 
view.  Neither  Btatement  is  quite  tnie,  hccause  we  have 
all  of  us  heard  the  old  story  about  the  two  men  contesting 
witb  each  other,  end  one  man  saying  :  "  Why,  eir,  it  is  as 
pleiii  ea  two  end  two  nuke  four,  and  the  othor  men  saying, 

Bat  two  and  two  don't  make  four ;  two  end  two  nialce  3S. ' 

And,  aj^ain,  a3  to  nianijinlatin<;  fi^iiires  to  suit  one's  own 
pur{Higc,  I  dare  say  it  will  b<i  &aid  I  n.m  going  to  do  very 
much  that  kind  of  thing  myself.  I  am  addressing  you, 
if  I  have  any  prejudice  at  ail,  aa  a  gas  share- 
liolder,  and  not  as  an  etithusnutie  electrician.  Coin- 
parisons  of  cost  arc  generally  fallacious,  because  the  com- 
parison depends  so  very  ni\ich  upon  tlio  point  of  view 
taken.  The  quc-stions  wo  have  to  decide  are  principally 
such  as  tbo^  :  what  is  the  capital  involved  in  any  particular 
iMdastry  ;  what  is  the  profit  derired,  and  what  has  tlieeoD- 
iuner  to  pay  ?  I  am  not  going  to  bring  before  yon  any 
feneiful  figures.  They  are  published  figures,  and  tbey  are 
figures  you  can  alt  i^et  for  yourselves,  and  you  will  be  ahle 
to  check  the  deductions  I  am  going  to  make.  I  have 
taken  the  case  of  Manchester  for  the  simple  reason  that  I 
have  more  authentic  records  of  what  is  done  in  Maodiester 
then  I  have  of  what  is  done  In  any  other  town.  And, 
from  the  rcconl?  of  the  ^a.s  department  in  Mancheater, 
it  seems  that  one  ton  of  cual  in  Manchester  piodiicea 
y,Gll  cubic  feet  of  20'C.p.  gas.  1  take  Manchester  also 
because  it  is  above  the  average — 20  c.p.  gas  is  rather 
in  excess  of  the  average  of  the  country ;  the 
•vevue  of  the  country  i;  not  more  than  15  c.p.  iSince 
this  S  the  quantity  of  -^as  prociuccd  by  a  ton  of  coal  it 
follows  that  lib.  of  coal  will  |)roducc  t  -9  cubic  feet  of  gas, 
and  if  4  29  cubic  feet  of  ^as  is  burnt  |ier  hour,  wo  get  in 
Manchester  an  illumination  of  17 '2  candles.  Now,  in 
drawing  a  oomparieon  betwemns  and  electricity,  I  must 
tue  one  ieehnioal  tern—and  I  twnk  it  probsbly  will  be  the 
only  teehrn'tal  term  I  shall  use — and  it  is  a  technical 
terra  which  is  now  coming  into  very  (general  uso, 
and  will  have  to  he  understo(xi  liy  every  engineer, 
whether  electrical  or  municipal — that  is,  the  term  wait. 
A  watt  is  the  mechanical  unit  of  power.  The  common 
unit  of  work  with  which  we  are  most  aoiiuainted  is  the 
foot-pound,  and  the  unit  of  power  we  know  best  is  the 
hms<''ix'ver — that  is,  the  power  exerted  that  will  raise 
33,00Ulb.  one  fool  per  minute.  In  other  words,  you  may 
say  a  horxc  power  is  the  power  which  will  raiie 
5501b.  one  loot  per  eecond.  The  watt  is  that  power  which 
in  the  metrical  system  will  ntlae— I  forget  the  exact  value 
in  grammes  jwr  centimetre,  but  it  is  that  power  which  h 
exerted  by  a  current  of  one  ampere  flowing  through  one 
ohm  for  one  second.  It  enables  us  exactly  to  tell  you  bow 
many  lamps  will  be  lighted  and  what  light  they  will  give. 
8ointheoa«of  electri<alenergy,if  we  born  in  a  steam  boiler 
71b.  of  coal  per  hoiu*.  we  shall  produce  1".'^  h.p.  of  electrical 
energy,  or  represented  in  watts  we  shall  pioducc  1,000 
watts,  and  1,000  watta  is  called  a  kilowatt.  So  71b.  of  coal  will 
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give  m  a  kilowatt^hnur  of  electrical  energy,  and  I  will  show 
you  what  light  it  will  give,  in  the  same  way  that  I  have  shown 
that  lib.  of  coal  distilled  into  gas  will  produce  4  29  cubic 
feet,  or  17*2  candles  of  light,so  lib.  of  coal  burnt  in  a  boiler  to 
produce  steam  will  give  us  electrical  enei^y  tbat  will  (^vo 
the  following    I  will  show  it  in  two  forms:  one  tin  arc 
Uvnp,  which  we  use  in  our  Htrcct.s,  and  the  other  Ou  glow 
/(jf/>p,  which  we  use  in  our  houses  —  lib.  of  coal  burnt  per 
hour,  and  used  as  electrical  energy,  if  burnt  in  the  form  of  a 
glow  lamp  will  give  48  candies,  and  if  bnrat  in  the  form  of 
an  are  will  give  288  candles.   So  here  we  start  with  the 
first  theoretical  fact  that  I  bring  before  you,  that  Hb.  of 
co.al  distilled  into  gas  in  Manchester  gives  us  a  candle- 
power  of  17-2,  if  converted  into  electrical  energy  in  tho 
form  of  aglow  lamp  48  can<llas,  and  in  the  form  of  an  arc  lamp 
288  candles,  "niat  is  theoretioU ;  we  will  now  come  to  hard 
facts.   In  Manchester,  during  the  1 2  months  ending  March 
30th,  1890,  the  income  derived  from  gas  was  £434,351, 
the  expenditure  was  £3()0,-S04,  showing  that  in  Manchester 
a  balance  of  £73,^47  was  derived  from  gas.    That  balance 
was  devoted  to  meeting  interest  on  loans,  depreciation  on 
plant,  and  the  cost  of  pablie  lighting.    But  from  that  fact 
I  derive  this  :  that  the  cost  per  1,000  cubic  feet  of  gae  to 
the  Corporation  of  Manchester  was  2s.,  and  therelore  it 
cost-s  the  Corporation  of  Manchester  2s,  to  priKluce  4,000 
candies  of  light.  For  the  next  point  1  am  obliged  to  use  an 
estimate  for  the  simple  reason  that  at  present  the  Corpora- 
tion of  Maocherter  have  not  eaUbliehed  a  central  electric 
light  station.   They  have  obtained  a  provisional  order  eo 
as  to  enable  them  to  d(j  this,  and  they  are  now  considering 
whether  tbey  shall  carry  it  out  themselves  or  transfer 
their  powers  to  another  body.     In  making  an  estimate 
of  the  cost  of  electricity   in    Manche^tei,  we  have 
to  take  tbe  experience  of  the  cost  of  manufaetming 
electricity  elsewhere,  and  on  this  point  there  are  at 
hand  more   reliable,  accurate,  and  truthful  facts  than 
werhaps  anything  else  connected   with  electricity.  The 
Board  of  Trade  exercise  such  a  powerful  control  over  the 
electric  lighting  interest,  that  there  is  no  "hanky-panky" 
with  the  accounts.  The  accoouti  of  eaqwnditnce  must 
show  the  cost  of  production,  and  tiieso  are  within  the 
reich   of   everyone.    My  own   experience  of  e"ci-trir-ity 
is  a  pretty  extensive  one,  for  we  have  a  gre^il  many 
of  our  post  ofiices  lighted  with  the  electric  light,  and  I  have 
a  central  station  at  tbe  General  Poet  Office,  wbich  if  you  bad 
not  your  Mil  full  I  should  have  been  tempted  to  invite  yon 
to  sec  what  we  are  doing  ;  we  have  a  very  large  plant  and 
we  arc  going  to  prrKiucc  in  St  Martin's-lc-Orand  sufficient 
power  to  light  10,000  lamps,  besides  which  we  are  laying 
down  another  \>hul  at  Ooldbath  Fields,  where  we  shall 
generate  electricity  for  another  10,000  lamp*— and  from 
my  own  experience  I  can  say  we  on  prodltse  a  kUo- 
watt,  or  a  Board  of  Trade  unit,  for  4d.   "Ais  means  that 
if  we  can  produi;o  4,000  camiles  by  gas  for  2^.,  we  can 
produce  4,000  candies  by  the  arc  lamp  for  bd.,  and  wc  can 
produce  4,000  candles  by  a  glow  lamp  for  48.    So  you  see, 
on  ^eee  facU— I  am  not  calling  them  estimates,  for  they 
are  facts— on  these  facts,  tho  tEeoretteal  estimate  of  light 
pn)fli;  c  !  is  twice  as  much  by  the  glow  lamp  as  by  the 
gas    lamp.     However    proud    we,    as    g-as  engineers, 
may  be  of  [iroducing  gaii  of  20  c.p.,  when  you  come  to 
the  houses  and  shops  of  the  users  and  consumers  you 
find  this  20  e.p.  ii  vwy  eonsidenbly  dimiiiiahad.  This 
Is  a  very  important  question,  and  one  wliieh  MmA  eix 
or  seven  years  ago  concerned  ns  at  the  Post  Office  Torv 
much,  and  Mr.  Vernon    Harcourt,  F.R.S.,  and  myself 
devoted  considerable  time  to  experiments  on  this  question. 
Mr.  Vernon  Harcourt — who  is  a  very  painstaking,  careful, 
ami  accurate  experimenter— foiuid,  taking  th«  ordinary 
burner,  supposed  to  be  consuming  5ft  per  hoar  and  giving 
ITi  c.p.  in  London,  really  gives  only  10  c.p.,  due  partly  to 
dirt  i/t  the  burners,  but  principally  to  tho  flickering  of  tho 
light  of  the  gas,  caused  by  draughts  of  air  in  tho  nxim.  So, 
while  a  light  burning  in  a  special  burnor  in  a  bboratory 
may  give  15  c.p.,  when  you  come  to  a  room  or  passage  that 
lamp  vnW  oidy  give  10  candles.    This  pro  rata  value  is 
e<iually  true  of  Mancheslor  as  of  elsewhere.    The  result  is 
you  must  add  30  i>er  cent,  to  the  coat  of  the  gas  for 
your  4,000  candles.    This  ia  another  point.    I  ought 
aho  to  say  this  dnweeiatioii  in  the  value  olJight  n 
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lot  only  true  ia  tiM  CMS  of  gas,  but  olao  true  to 
^    certain  azt«nt  is  tlia  am  «l  aloctricity.  The  lamps 
•v'hen  they  are  tttll  fraah  and  new  give  16-c.p.  light, 
'>iit  after  they  have  hoen  used  200  or  300  hours  there 
la.  a  peculiar  cfToct  of  the  electricity  flowing  through  the 
2a.rboii  lihiment  that  causes  the  carbon  to  evaporate— it  flie« 
ifcway  in  straight  iiaei  and  i»  deimiit«l  oti  the  glaas  bulb» 
oVutrncting  a  certain  amount  of  light.    Again,  you  hare  a 
-»  ruin  amount  of  dirt  and  dust  collected  on  tno  ontsifle 
1  ho  consequence  is  you  have  a  depreciation  iti  tiie  amount  of 
your  electric  light,  though  not  quite  &o  much  :is  in  the  case 
of  gas.    I  ought  to  mention,  without  drawing  any 
diatSiefeioii  between   the   light-giving  power— wta^er 
electricity  or  gas — in   the  light   given    Vy   cich,  that 
five   cubic   foct   of   gas   will  give   pracLi^^iij,    10  c.p., 
ii,nd  33  watts  in  the  normal  power  will  give  you  also 
1 0  c.p.    There  is  one  element  of  loss  in  gas  that  is  very 
Mrione  indeed — that  is,  the  tremendous  waste  of  gas  that 
occurs  through  liglits  Keing  left  )iuriiing  UTmcccssaiily. 
Persons  who  have  their  houses  aiiil  ot1i<:cs  lightetl  with  g.is 
know  that  servants,  a.s  a  rule,  go  anil  iight  all  the  lnuiicrs, 
unless  a  careful  hoiueholder  goes  round  and  cute  off  those 
that  are  not  ivanted.    The  result  ie  (his :  from  tbii  very 
element  of  wasto  there  is  20  |)er  cent,  of  gas  used  more 
than  is  necessary.  This  fart  is  brought  out  thus  :  taking  the 
nine  principal  towns  in  this  country,  and  taking  the  average 
numbers  of  hours  of   gaa  and    electricity  burnt  in 
this   country,    the   avenge    number    of    hours  for 
gas  is  600,  while  the  average  number  of  hours  for  elec- 
tricity is  460.    The  figure  460  is  taken  from  the  average 
of  200,000  electric  larai)s  which  are  now  alight  in  London, 
While  in  ga«  you  have  a  tremendous  waste  from  these 
burners  being  left  flaring,  you  have  no  waate  from  electricity. 
JStleotricity  is  so  eaail^  lighted — a  tap  tnroeitOQ  and  off-  that 
there  ie  a  species  of  instinct  that  teaches  everyone  that  you 
only  want   your  electricity  alight  in  the  place  where 
you  are  using  it,  and  at  the  momctut  you  are  using  it, 
and  the  result  is  you  get  no  waste.   The  nsolt  of  it  all 
comes  to  this :  that  the  cominrison  between  gas  and  the 
glow  lamp  is  not  Sr.  as  against  4s.,  whieb  is  theoretical, 
but  the  practical  figure  of  3s.  8d,  against  4s.   Wo  can  prove 
this.   The  average  amount,  taking  the  returns  from  the 
chief  nine  towns  of  titie  emintiy,  paid  per  gas  burner  per 
annnm  Ie  9b.  i  the  average  jpiice  of  gM  being  Ss  per 
l.OOOft  The  average  price  of  the  900,000  electric  \nn\]>s 
burning  in  London  is  10s.    So  wo  have  these  two 
fn  cU.   That  the  average  price  paid  [m  burner  by  the  con- 
sumer for  gas  is  9s.  i»r  annnm,  the  average  price  paid  by 
the  fionniner  U>  the  electric  light  provider   is  lOs. 
Thtt  fa  a  railier  startling  figure,  because  most  people  are 
under  the  impression  that  Iho  cost  of  the  electric  lamp  is 
very  much  greater  than  that  of  gas,  and  I  havii  been  myself 
very  much  surprised  that  the  price  I  pay  in  my  own  house, 
where  I  generate  my  own  electncity  and  have  done  so  for 
tiie  last  eight  years,  was  so  very  smalL   I  find,  although  I 
have  a  L,';i-  engine  and  accuranlators  and  have  over  70 
lamps,  i  aui  ijot  [laying  more  than  when  I  haxl  giia  burners.  I 
have  taken  all  the  companies  in  Lotidon,  atul  have  tabulated 
the  revenue  derived  by  each  company  per  lamp  per  annum, 
taking  the  33  watt  lamp  and  the  10  candle  burner.  The  Metro 
politaii  Electric  Supply  Comi»ny  derive  a  revenue  of  1 2n. 
j>er  lamp  ;  the  Chelsea  Electric  Supply  Comnaiiy,  8s.  iid. 
per  annum  ;  the  Kensington  and  Knightsbridge,  Os.  2d.  ; 
the  House-to- House  Electric  Suppiv  Comitanv,  l  is.  6d.  per 
aunum;  the  St.  James'e  and  Faill  Hall  Electric  Supply 
Company,  9s.  6d. ;  and  a  company,  not  in  London,  but  in 
Brignton,  obtains  Ss.  6d. — the  mean  for  200,000  lamps 
being  10s.    I  have  also  verified  niy.sclf  this  ratio  between 
the  two.    In  the  General  Tost  Office,  where  we  burn  a  great 
quantity  of  gee,  and  where  night  operations  are  extended 
to   late  hours,   and    begin    at    early    hours    in  the 
mornitig,  there,  from  the  exfjerience  of  two  years'  working 
and  coro|)ari.son,  we  find  that  gas  costs  ISs.  i>er  lamp, 
and  electricity  22s.,  so  the  ratio  there  is  one  oi  9  to  11, 
and  not  of  0  to  10.     Take  the  case  of  l^hnelieater, 
where  gas  is  cheaper  than  in  other  towns.   The  average 
price  paid  per  lamp  for  gas  in  Manchester  is  7s.  6d.  per 
antiiim.  while  taking  the  coat  of  electricity  to  the  con.sumer 
at  5d.,  the  revenue  that  Manchester  will  derive  from  electric 
hmft  win  be  Bi.  4d.   Of  course  tbe  nttoe  «f  diari^  varjr  i 


very  much  in  London.  Tbe  private  companies  are  charging 
7{d.,  in  other  instances  8d.  In  Bradfoid  they  commenced 
by  charging  5d.,  which  they  have  since  raiaea  to  6d.  In 

Newcastle  they  are  charging    Ud.  to  the  public,  and 
they  are  allowing  a  Urge  discount  on   that  price  to 
the  large  users  of  electricity.    We  in  the  Post  Office 
are  krae  men,  and  we  have  a  discount  of  20  per 
cent  off  that  4Ad..  which  maltea  tiie  coat  of  oar  eleetric 
lighting    in    Newcastle   very    nearly   aiiproachirig  that 
of  gas.    In  factories  where  thoy  have  isolated  installatiuns 
all  facts  show  that  electricity  is  cheaper  than  gas.    I  have 
figures  from  Bolton — from  Messrs.  Uorrocks,Crewdson,  and 
Co. — who  are  very  large  employers  of  labour  in  the  district. 
They  have  had  the  electric  lightgoing  for  sir  yeara.and  while 
they  were  using  gas  the  ccst  per  burner  per  anntim  came  out 
at  .')s,  G^'d.    Since  ihey  gcDoratod  their  own  electricity  it 
comes  out  that  their  lamps  cost  4s.  0^.,  so  there  is  a  con- 
siderable reduction.    Those  who  know  ICancheater  know 
that  under  the  Exchange  there  is  a  largo  restaurant,  which 
u.sed  to  be  utdje  irably  hot  when  lighted  with  gas.  The 
manager  two  years  ago  replaced  gas  by  electricity,  and  ho 
finds  he  is  not  only  sa^nng  X800  a  year  in  cost  of  illumina- 
tieo,  but  has  probably  doubled  bis  income  by  allowing  his 
guests  to  have  their  meals  in  comfort.    So  far  as  figure.<t 
go,  I  have  given  you  hard  facts  to  show  there  is  not  much 
difference  botwooti  the  cost  of  electricity  and  that  of  eas. 
I  tell  all  my  friends  that  my  house  is  lighted  by  gas,  but 
I  bum  my  gas  in  tbe  garden,  and  allow  all  the  vitiated 
gasea  to  disappear  in  the  air,  while  1  extract  from  the  gas 
what  I  want — light,  and  have  it  in  the  house  free  from  all 
impurities.    If  you  take  2j  cubic  feet  of  gas  and  burn  it 
direct,  you  will  only  have  50  candles  of  light  with  a 
10  candle  bnmer,  wbenaeif  y«ia  bom  your  25  cubic  feet  of 
gas  in  a  gas  engine,  and  convert  it  into  electrical 
energy,  it  will  give  you  160  c.p.  in  the  hoo^.  So, 
with  a  little  care,  you  will  bo  able  to  use  the  same 
gas  and  treble  tbe  amount  of   light  in  the  house.  I 
see  in  the  programme  you  are  going  to  tbe  Royal 
Naval  Exhibition.  The  fioyal  Naval  Ifixhibition  is  l^hted 
by  electricity.  There  is  an  engine-room  fitted  up  there 
with   probably   the  latest    development-s    of  electrical 
machinery,  for  electrical  machinery  is  constantly  ebaimng ; 
we  are  daily  producing  improvements  of  wane  Una  or 
other    The  electrical  loom  ia  well  worth  yonr  vietting, 
and  you  will  see  there  bow  tbe  dectricd  eneigy  is 
generated,  and  you  will  probably  find  that  one  dynamo 
and  one  engine  is  supplying  the  electric  current  to  tbe 
whole  of  the  exhibition.    On  Saturday  you  are  going  to 
have  an  even  more  interesting  visit  to  tbe  works  of  the 
Electric  Supply  Corporation,  at  Deptfoid.   Tbe^  are  not 
completed,  b>it   there   jou    will   aeo   preparations  that 
are   baing  made  for   lighting   om    million    lamps  in 
London.    At  the  present  moment  there  is  only  sufficient 
machinery  to  allow  200,000  lampe.   Yon  will  be  able  to  eee 
there  the  space  required  for  electrical  machinery  to  Bg^t  a 
million  lamps.    One  of  the  great   merits  of  electrical 
machinery  over  gas  machinery  is  the  small  space  which  it 
uses.    Gas  rcipiires  100ft.  by  jOft.  for  every  million  cubic 
feet  per  annum ;  100ft.  by  50ft.  is  quite  sufficient  with 
electricity  to  light  up  one  of  our  big  towns.   We  most  not 
neglect  other  [,oirits.  We  must  not  neglect  the  fact  that  when 
wedeal  with  electric  lighting  we  are  removing  fromour  midst 
a  source  of  deterioration  to  our  goods,  chattels,  and  pictures  ; 
we  are  removing  something  which  destroys  our  deoorations, 
and  dirts  our  ceilings  ;  we  are  introducing  into  our  honsaa 
something  which  encourages  cleanlinos.s ;  wo  add  materially 
to  our  comfort,  and  by  adding  to  our  comfoit  we  add  vary 
much  to  our  cbeeriuluesa.    I  know  nothing  which  adds  so 
much  to  the  cheeHulness  of  our  lives  as  the  electric  light. 
I  feel  it  will  even  add  to  our  lives.    I  feel  that  if  I  had  not 
had  the  electric  light  in  my  house  for  the  last  eight  years  I 
should  not  have  been  addressing  you  to  day  ;  and  I  hope 
when  you  meet  in  Ijondon  10  years  hence  I  shall  ))e  able  to 
come  and  address  a  larger  body  (for  you  will  then  be  elec- 
tneal  engineers  also),  and  give  you  ex|)erience  of  the 
progress  and    improvements    which  have  been  madow 
Another  point  is,  that  it  adds  so  much  to  the  security  of 
our  buildings  aud  of  our  houf^es.    It  is  not  absolutely  safe  ; 
it  would  be  absurd  to  say  it  was.    Carelessness  and  folly 
will  eame  lire  by  eleetiie  euirsnt  ai  by  gy.  It  requires 
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auperviaioD  and  the  usual  care  that  eogineen  know  so  well 
how  to  exercise.  But  it  is  this  question  of  health  which  I 
want  to  thrast  down  everybody's  thrait  as  the  great  merit 
of  electric  lighting,  even  if  the  price  wcrn  very  ixreat 
indeed.  We  find  in  the  Savings  Bank  Department  uf  the 
General  Post  OflSce  the  cost  of  uie  electric  light  is  actually 
paid  ior  by  tb«  ineroaaad  sarrioa  m  gwt  out  ot  our 
staff.  Th«  «l«etrie  ]|^t  haa  diminishad  the  hoars  of  sick 
absence  two  hours  par  head  per  annum.  That  put  down 
at  lOd.  per  hour,  which  Is  the  ordinary  overtime  rate  in  the 
Government  service,  means  we  save  X680  per  annum.  Our 
electric  light  costs  us  £700  per  annum,  so  our  electric  light 
IS  raally  costing  us  only  £20  a  year.  In  the  General 
Post  Office  itself  we  succeeded  in  patting  in  the  electric  light 
just  before  ChristmaK,  and  the  Chief  Controller  told  me 
the  electric  light  ensiblod  thom  to  do  their  work  quicker  than 
ever  before,  and  that  the  light  was  equal  to  '200  men.  The 
purity  of  the  air  you  breathe,  the  sanitary  aspect  of  the 
•laetne  IfghV  is  the  point  and  aqiaet  which  commends  it  ao 
nueh  to  uttirieipal  engineers  and  local  anthoritfea.  We 
must  not  forget  that  gas,  when  let  into  the  air,  has  impuri 
tiee  which  are  poisonous.  Gas  burnt  in  a  bedchamber  it  as 
bid  M  bad  water  and  bad  smells.  The  chief  dutiee  of 
mndoipal  tagumn  have  been  to  improve  sanitary  mattery 
to  rsnove  vegetable  and  decaying  matter  from  water,  and 
by  a  proper  system  of  drainage  to  remove  all  dangers  from 
hc.ilth.  But  the  duties  of  a  municipal  engineer  will 
not  bo  complete  until  he  takes  in  hand  the  electric 
light.  This  is  the  one  point  I  wish  to  urge — that  is, 
Utt  tlie  aleBtric  lamp  is  not  the  lamp  of  luxury.  The 
eommon  anninent  is  that  it  is  a  luxury  only,  and  that  it  is 
only  the  rico  man  who  can  afTord  to  pay  for  il  I  say  the 
electric  light  is  the  poor  man's  li^ht  If  you  can  have  the 
light  for  Ss.  4d.  per  annum,  the  benefit  which  a  working 
nan  derives  from  living  in  a  pure  atmosphere,  instead  of  in 
doM^  unhealUiy,  iU-ventili^  roone,  mJkm  it  worth 
the  seriou  consideration  of  oar  doom  anthoritiea. 
The  price  of  gas  is  going  up  ;  the  price  of  electricity 
is  coming  down.  The  price  of  gas  is  going  up  from 
labour  disputes  and  strikes  ;  the  price  of  electricity 
is  coming  down  because  we  know  so  very  much  more 
about  it  I  have  not  said  much  yet  about  the  relative 
coat  of  production  of  gas  and  the  electric  light.  We 
can  produce  1,000ft  of  gas  for  Is.  lOd.;  the  extra  2d.  is  for 
mail  igement  and  collection,  though  I  have  no  doubt  under 
certain  conditions  gas  engineers  can  produce  it  for  la.  7d., 
or  la.  4d.,  or  even  la,  Inieleuw*  pndneeelcotricity  fort 
It  so  happene  I  hftv«  ioit  been  nnkine  exhaustive  en- 
quiries aa  to  the  eoit  of  eleetridty  in  the  produetiott  of 
pbotphunis  and  copper.  These  are  two  industries  where 
the  use  of  the  current  is  uniform  and  continuous,  and  the 
engines,  dynamos,  and  everything  working  at  their  maxi- 
mum efficiency.  In  electric  lighting  the  use  of  the  light 
ii  bmROlar.  People  will  iiotf{o  to  bed  at  the  same  hour, 
or  rise  at  the  same  hour,  or  all  use  the  Ught  together, 
so  that  the  "load  line"  is  variable.  Where  the  loadline  is 
constant — and  in  works  where  copper  and  phosphorus  is  pro- 
duced it  is  constant — you  can  produce  your  electricity  fur 
id.  per  anit.  There  is  no  mistake  about  that  figure— 
the  eoit  of  produotioo  of  a  unit  of  electricity  on  a  lai^ 
scale,  with  a  constant  kad,  is  one-third  of  a  penny.  What 
(loo^  that  me^iti  1  If  wo  take  the  Iheuretical  difTcrence 
between  gas  and  electricity,  it  is  equal  to  gus  produced  at 
3d.  per  1,000ft  When  we  have  the  prospect  of  producing 
electricity  at  one-third  of  a  penny  {ler  unit,  equivalent  to 
gee  at  9a.  per  thousand,  it  shows  that  a  vast  field  of  develop- 
ment is  before  us.  There  ia  one  reason  why  gas  is  stdl 
ahead  of  electricity.  It  is  that  there  is  such  a  market  in  this 
country  for  residuals,  thu  price  olit^ineil  fnri  nki^  .i;ul  annuo 
niacal  liquor  and  theotheringredienlaol  gas  work-,  practically 
reduces  the  price  of  coal  to  the  gas  manufacturer  in  Loudon 
to  4b.  6d.  par  ton.  We  have  to  pay  in  London  for  Welsh 
eoal39e.perton.  ^latiswhyweBavetopaymorefbr electric 
light  than  for  gas.  When  we  come  to  Gibraltar  and  Malta, 
woere  I  recently  went  to  see  whether  it  was  possible  to  intro 
duce  the  electric  light,  there  is  no  market  for  residuals, 
and  it  required  no  difficulty  on  my  part  to  show  that 
it  was  poittUe  to  pft>dace  electricity  cheaper  than  gaa.  I 
hare  endeavoured  to  the  bcRt  of  my  ability  to  bring  this 
matter  before  you  as  pi-aclical  men,  and  I  want  you,  if 


yoa  agree  with  my  condurions,  to  pofaifc  ont  to 
your  dtfTerent  boards  that   the  duty  ot   a  corpoca- 

tion  is  to  look  into  this  matter  not  only  from  a 
fiiiaiicial,  but  from  a  political  as  well  as  a  sanitary  point 
of  view,  and,  above  all,  from  a  philanthropic  point  of  view, 
and  to  endeavour  to  persuade,  as  I  have  endeavoured  to 
persuade  yon,  that  the  electric  luht  ia  the  light  of  the 
future,  ana  nob  the  Bghi  ef  faizaiy,  but  the  poor  nua'e  bmpb 
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Aa  this  is  the  first  occasion  on  which  I  have  met  this 
association  since  the  council  paid  me  the  compliment  of 
electing  me  an  honorary  member,  I  desire  to  express  my 
high  appreciation  of  the  honour  conferred  on  me  thereby. 
I  gladly  accede  to  the  wish  expressed  to  me  that  I  should 
biing  before  this  meeting  the  subject  of  electric  lighting 
especially  from  a  mniiieipal  point  of  view.  The  supply  of 
electricity  to  the  community  may  now  be  regarded  as  one 
of  the  requirements  of  the  day,  and  it  is  of  first  importance 
to  moniapal  authorities  to  eoosider  the  expediency  <^ 
preserving  tiie  supply  in  their  own  hands    Many  have  ket 

the  opportunity,  and  have  allrwed  companies  to  obtain 
powers  over  their  areas.  Many  are  now  deliberating  upon 
the  ])oint  or  ate  in  conflict  with  companies,  and,  as  I  think, 
the  question  is  ripe  for  decision,  and  1  hold  that  it  is  not  so 
advantegeone  for  these  undertakings  to  be  carried  out  by 
private  enterprise,  and  by  outside  capital,  as  it  is  by 
capital  raised  on  the  rates,  whether  from  a  financial  or 
pul>!ic  point. 

When  Mr.  Chamberlain,  as  President  of  the  Board  of 
Trade,  in  1882  was  engaged  in  the  lengthened  enquiry  on 
the  subject  of  electric  u^bting  (which  resulted  in  the  Act  of 
that  year),  an  organisation,  composed  chiefly  of  delegatee  of 
the  principal  municipal  corjvnrations,  urj^ed  upon  the  Board 
of  TVade  the  necessity  for  entrusting  Iha  supnly  of  elec- 
tricity to  local  authorities,  in  preference  to  com(>anie«,  in 
order  to  avoid  the  creation  of  another  monopoly  like  gaa 
and  water,  and  tu  ensure  the  profits  of  the  undertaUng 
being  secured  to  the  ratepayers  instead  of  to  outaide  com- 
panies. A  prominent  part  was  taken  in  the  action  at  that 
time  by  Mr.  T.  Kccleston  Gibb  (the  voatry  clerk  of  St. 
Pancras),  whose  judgment  and  cxijcrience  in  aSaira 
relating  to  municipal  government  is  probabljr  second 
to  none  in  the  king^iMn.  He  held  the  atraog  ofnaion  that 
the  authority  ehoBul  keep  the  powers  in  th«r  own  han^e 
and  Dr.  Hopkinson,  F.RS.,  and  my.wlf  were  coriHulted  at 
that  time  with  a  view  to  this  policy  being  pursued  in  the 
St  Pancras  district.  The  result  was  that  a  provisional 
order  was  obtained  in  1883,  by  which  all  the  oomnaiuea 
were  and  have  been  ever  since  excluded  from  this  dlilriet, 
and  in  this  re^wet  St  Pancras  has  been  an  exception  to 
the  rest  of  the  metropolis  in  having  acquired  these  powers. 
The  onerous  conditions  inijKjsed  on  companies  oy  the 
Act  of  1882,  together  with  the  failure  of  the  most  promi- 
nent companies  to  realise  the  anticipatione  that  haa  been 
held  out  by  them,  led  to  a  period  of  auspenee  whidi  w«a 
beneficial,  inasmuch  as  during  that  interval  many  technical 
and  practical  difficulties  were  overcome  as  regards  the 
production  atid  sujjply  of  electrical  energy.  In  the  year 
18S8  an  amending  Act  was  jxissed,  under  which  many 
of  the  onerous  conditions  were  removed,  and  by  which  the 
monopoly  acquired  by  any  company  was  extended  to  4S 
years.  By  this  time  numerous  able  and  enterprising 
inventors  had  been  devoting  themselves  to  perfecting  the 
machinery  for  pnxiucing  the  supply  of  electricity,  and  of 
the  methods  of  distributing  it.  During  these  years  the 
Patent  Office  presents  a  record  of  inventions  pru>xibly 
unique  in  the  luaU»y  of  that  department,  and  whatever 
opinion  may  be  held  aa  to  who  should  undertake  the  work, 
the  ihaiik.^  of  the  community  arc  undoubtedly  flue  to  tho.sc 
who  served  as  pioneers.  The  time  had  then  arrive*!  when 
(as  1  sute<i  to  the  St  Pancras  Vestry  in  March,  1889)  a 
tMiblic  body  need  no  longer  hesitate  to  eqnge  in  the 
oneiness,  and  from  the  pointe  ot  view  ef  fineaee  and 
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general  convenience  it  wan  moBt  desirable  for  ibo  business 
to  be  undertaken  hy  the  authorily.  As  reg^ds  finance, 
the  authority  can  provide  the  necessary  capital  aft  a  far 
lower  rate  than  a  company  can,  and  as  regards  eonvsnience, 
the  ])u>>lic  lighting  of  the  streets,  the  disturbance  of  roads, 
iuid  the  .sanitary  advantages  of  substituting  electric  h'pht 
tor  gas  in  dwellings,  point  to  their  beinjj  mattcis  that 
cloarly  devolve  on  Um  autbority  to  deal  witb.  The  wide 
field  that  ii  open  for  the  euBptoyinent  of  eloelrical  onergy 
for  motive  power,  tractive,  and  puhlic  h'ghting  purpoGC-s,  is 
also  a  further  reason  for  the  supply  being  in  the  hands  of 
the  authority. 

X  think  It  will  be  omIoI  to  pot  on  reoord  in  your 
Proegedingi  ealeulatloiu  that  I  have  made  of  the  relative 
cost  of  gas  and  electricity  which  havo  appoarcfl  in  various 
re  porta  of  mine,  when  advised  on  the  subject  of  electric 
Ughting. 

Tablb  Suowino  Cosv  op  Gah  Liuhtino. 
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On  an  averai^e  it  in.^y  he.  awumed  that  each  private  lamp 
in  London  will  be  used  foi  U  to  S  boon  per  day  tbrotubout 
tho  year,  whilst  in  the  etthDraa  it  will  be  need  1  to  1|  hours 
|n:r  ilay.  In  Rho[>s  open  till  nine  o'clock,  each  lump  will  be 
n^vd  ihi  ac  bout  s  per  day,  and  for  public-bouses,  restaurants, 
etc.,  each  lamp  will  be  lued  foiir  to  five  houn  per  day 
throughout  the  year. 

The  anntwl  eoit  of  ff»  woald  thua  be  in  a  private  heoie 
with  30  lights  used  on  an  avenge  1|  boon  a  day,  or  547 

bouis  pel'  .iimuin  : 

£   8.  d. 

547  x3'J- 16.410  lamp  hours  at  i5-.id  =  10   7  11 

AddiorniitefiDeter^   014  0 


Annual  ca«t . 


£11    1  II 


The  cost  of  gaa-iNping  and  ordinary  (not  ornamental) 
fittings  mxy  be  taken  as  foUowa : 

Wotkohoiii!  and  fnctoriea    •20r!.  to  2j!!.  |jor  light. 

Sbo|ie..,.   258.  to  ;^r>i'.  ,, 

I'rivut<i  hou»<»(with  •JO  to  40  lijjlilij)    ;«()-.  to  40b.  ,, 

It  has  been  feared  that  gas  properties  will  be  injuriously 
affected  by  the  general  introduetaon  of  electric  lighting,  and 
that  feeling  has  inlhienced  some  mtmicipal  authorities  who 
own  the  gaa  worka  either  to  oppose  electric  lighting  onkrs 
or  to  secure  them  with  a  view  to  their  not  being  acted  on. 
I  think  the  apprehension  of  gas  properties  being  injured  is 
exaggerated.  There  is  an  increasing  demand  for  gas  for 
warming,  for  cooking,  for  motive  power,  and  for  other  pur- 
poses, which  makes  it  quite  possible  that  the  consumption 
of  iT'tH  in  tho  futtiro  nmy  nut  be  so  diminished  as  is  feared. 

I  will  next  give  the  result  of  my  calctilations  and  ox|)0- 
rieiice  as  to  the  eoet  of  electricity.    In  ;t  private  house  with 

ligliis  tised  on  an  average  1^  hours  a  day,  or  547  hours 
Itur  aiuiuin,  the  total  lamp  hours  will  be  16,410  per  annum 
as  before. 

In  order  to  compare  with  the  estimate  for  gas  previously 
given,  a  121  c.p.  ni.ty  bo  taken  as  the  average  for  Oacb 
Ufflp  (some  being  10  and  the  others  16  cp.). 

tlie  actual  cost  of  producing  a  Board  or  IVade  unit  of 
t!c<:tiidty  may  be  taken  at  ahoiit  2Jd.,  excluding  the  pro- 
vi«ion  for  the  sinking  fund,  or  S^d.  per  unit  including  that 
prorisioo.  At  tiiie  fate  of  S^.  par  ttnit  tho  cost  woiud  be 
atfoUom: 

mWx  lt|s«IMi.  per  lamp  boar,  iaelodiac  waiBwIe, 

IMIO  lamp  bean  at  'MSd   11  U  1 

Add  for  rent  of  meter   0  14  0 


If  the  current  is  charged  at  Gd.  per  unit  (which  is  lower 
than  most  companies  charge,  and  will  yield  a  profit  to  the 
authority)  the  ooet  per  candle-power  per  ho«r  will  be  about 
■OSSd.  per  fauop  boor,  or  0-S75d.  inolndioK  renewals,  in 

vrhich  latter  case  the  cost  of  tho  12-c.p.  lamp  WOttM  be 
£19.  10a.  per  annum,  instead  of  £12.  .'is.  Id. 

For  worashopa  and  factories  tiic  cost  of  ordinary  fittinga 
for  electric  light  will  be  from  2fi«.  to  30s.  per  kmp. 

Shop*   SQrL  to  4Qs.  per  bun  p. 

I'riviitohou3e«(with30to401ig>itp1    Sfia.  to  4.';s. 

There  are  several  advantages  in  employing  electricity 
instead  of  g;vs  to  which  it  is  dilTicult  to  assign  a  money 
value.  For  instance,  the  whitewashing,  painting  and 
pajKiring  of  rooms  wonid  be  seldom  necessary  when  weetm 
lighting  is  employed.  Tho  vitiation  of  the  air  hy  pas  would 
bo  obviated,  with  good  sanitary  rcsnh.fl,  and  the  risks  of  fire 
would  be  diminished.  In  comparing  tho  respective  cost  of 
gas  and  electricity  the  lami*  hours  are  calculated  as  the 
same  in  both,  whereas  I  think  it  will  be  found  to  be  loss 
with  electric  lights,  as  a  light  or  series  of  lights  are  switched 
on  and  off  so  easily  that  it  is  found  the  light  is  more 
freipiently  turned  oil  when  it  i.^  not  wanted  than  is  the  case 
with  gas.  Where  delicate  textile  fabrics  and  decorative  w 
artistic  goods  are  exitosed,  it  is  found  that  the  subetitation 
of  electric  light  for  gas  is  attended  with  great  advantage  aa 
regards  their  preservation,  and  also  in  enabling  colours  to 
'  L'  matched.  Electric  light  is  ;  r-'orred  to  g.is  where 
wines,  beer,  etc.,  are  stored,  as  it  preserves  the  cellars  and 
vaults  cool. 

I  will  next  deal  with  public  lighting,  which  COMWIM 

muuici(nl  authorities  very  eloeely. 

For  stroi-t  lighting  tho  arc  light  is  tho  most  economical. 
The  smallest  sii&e  of  arc  lamp  at  present  manufactured 
requires  a  current  of  about  five  amperes,  but  for  steadiness 
and  affidency  it  is  desinable  not  to  use  .Una  than^  six 
amperea.  The  eandle-power  of  are  bmps  varies  eonmder^ 
ably  according  to  tlic  angle  at  which  it  is  mci-sured.  The 
greatest  intensity  with  contiauous-ourrent  lamps  is  found 
at  an  angle  of  alwut  40deg.  baknr  tiiO  borisontal  line.  Tho 
foUowiog  table  gives  the  appnudmate  candle-power  at 
various  angles.  The  height  of  the  lamps  snodld  ho 
arranged  so  as  to  give  an  afigle  of  not  less  than  7deg. 
to  tho  most  distant  point  which  it  is  intended  to  serve. 
Lwmmi  Fown  or  Aao  Lams. 


CTurrent 

in 

amporos. 

Horizontal 

Atansle 

oT 
7dog. 

At  anf^lo 

of 
lUieg. 

Atai^le 

of 

20dc(;. 

libudmeBiaS 

angle  of 
40deg. 

6 

8 
10 

156 

220 

c.p. 
175 

aoo 

420 

2^7 
3ii0 
493 

aii 

&16 

770 

4I0 
780 

1,100 

The  fdlowing  table  gives  the  cost  of  working  aro  lamps : 


Total  <12  5  1 


Current 
ill 

Avorago 

candle- 
l>owor  !it 

angle 
of20aeg. 

Watt* 

re- 
l<iuir<xl 

UniU 
used 

hour. 

Ctaitef 

ouReiit 
at  Sid. 
pernoit. 

Coetof 
carbonf 
•50  and 
fizb>g  16 

Total 

cost 
|)cr 

hour. 

Cost  per 
average 

candle. 

power 
per  boar 

Penes. 

Psnee. 

Ponce. 

Fteeai 

6 

300 

0-3 

IDS 

0<M 

1-71 

-OOWI 

8 

546 

400 

0-4 

1-40 

0-66 

2^06 

■00877 

10 

770 

SOO 

0-5 

1-76 

066 

4-21 

The  last  column  in  the  table  gives  the  cost  per  candle- 
power  per  hour,  and  these  6gnrea  are  arrived  at  by  dividing 

the  "  total  cost  jier  !am[)  hour  "  by  the  figures  representing 
candle-powers  "  at  an  angle  of  20deg.'  (^iven  in  the  table 
of  lighting  {tower)  which  represents  a  fair  average  of  the 
power  from  arc  lamps.  The  last  column  in  the  tt^le  of 
cost  admits  of  comparison  with  the  last  eoltnnn  of  the  table 
[(reviously  given  of  the  cost  of  gas. 

Arc  lights  should  be  placed  high  up  for  the  following 
reasons: 

1.  On  Moonnt  of  thoir  high  candla-powsr  and  gmk 
distanee  apart. 

8.  Because  the  light  thrown  down  at  an  angle  il  mucb 

greater  than  that  cast  horizontally. 
3.  Because  the  light  given  horisontnlly  is  not  so  stoady  u 

that  which  is  thrown  down  at  an  aagfiligitized  by  Google 
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The  following  date  enable  the  coefficianb  of 
lighting  power  in  streets  to  be  determined : 

Let  f  =  candlo^power  of  lunpc 

L     mudmnni  dittaiiee  from  kmp  ia  AmA. 

H  •=  height  of  Unip  in  fast 

X  »  a  coeOicierit. 

The  light  faJling  on  &  unit  area  of  pavement  varies 

inversely  as  the  square  of  the  distance  from  the  lamp,  atui 
is  directly  proportional  to  the  angle  at  which  it  falls.  This 
angle  is  nearly  |>ro]tnrtiniiitl  to  thu  bcigllt  of  the  lamp 
divided  by  the  distance.  Therefore, 


or 


X  = 


PH 


The  OMial  atandard  of  gaa  lighting  ti  repreeented  hjr  the 
anonnt  of  light  Mliitg  on  m  anit  area  of  pavement  60ft 
away  frf>m  a  12c  p.  gas  lamp  9fi  Ugb,  wbieli  gives  a 

coonicieiit  as  follows : 


12x'J 


•000864- 


Adoptint;  the  ahovc  cocfTiciciit,  I  oalcnlatc  that  the 
before-mentioned  sizes  of  arc  lights  will  give  the  same 
standard  of  ligkt  at  the  IrairiitB  ami  diituicee  stated  in 
Tahle  A. 


Oiwait  ia 
aaueteet 

m.. 

8   

10   


-Haight  of  laona— 

Mb.  SUb,         SOh.  SSftw 

Manhmm  dktanoes  aerred  Irom  lamp  in  fe«t. 

....   IM    17S    190    a02 

  1811  .....  202    S»    S3S 

. ...  908    S28    SM    9B0 


Table  B  gives  the  corresimnding  distances,  assuming  the 
mininnm  atandaid  to  be  doobiod,  tbtu  bringing  the  oo- 
•IBeieiit  up  to  ^001738,  whieh  represent*  the  amount  of 
tl^  on  a  unit  area  SOft  away  from  a  34-e.pw  lamp  9ft  high. 


Taklk  B. 


Cnrront  in 
amperes. 

0   

8  

10   


aoft. 

130 

in 
m 


■Height  of  lamps.- 
25ft. 


144 
185 
190 


3Wt. 
155 
IflO 
305 


103 
S90 


The  distances  the  lamps  are  apart  would,  of  course,  be 
double  the  distances  mentioned  in  Tables  A  and  B. 

One  arc  lamp  will  t&lce  the  place  of  from  three  to  six  gas 
lamps,  according  to  tbo  locality,  amngementkand  standatd 
of  light  adopted. 

A  aebeme  el  arc  ^gbttng,  based  on  the  substitution  of 
ooa  ne  £^ht  on  the  avenn lor  3^  to  4  gas  lamps,  would 
donUe  tbe  minimum  ilanaard  of '  light,  wnhilst  the  average 
itandard  wonld  be  incrca.<!cd  10  or  12  tiniofi. 

Placing  lamps  along  the  middle  of  the  streets  has  the 
advantage  of  illuminating  the  fronts  of  the  houses  more 
uniformly,  and  this  advantage  is  more  apparent  when  tbo 
hmps  are  of  higher  eandle-power  than  that  of  the  present  gas 
lamps.  Moreover,  in  hu6ine.<is  thoroughfares  the  footways 
are  often  fairly  illumiiiutoil  by  the  shoplighls,  whereas  the 
middle  of  the  road  is  thrown  more  into  shadow. 

The  rc'gulation  of  truUic  in  crowded  thoroughfares  would 
be  much  assisted  by  a  well-considered  system  of  large  lights 
.and  shelters  or  refiues,  and  the  cost  oi  police  control  over 
tiaffie  in  streets  likely  to  become  congested  would  be  reduced 
thereby,  whilst  the  rnimher  of  arc!(itnt>  would  diiiiinish. 

A  higher  standard  of  street  lighting  a{)pe.irs  to  li«  inevit- 
able in  the  near  future,  even  if  it  is  attended  with  increased 
cost.  This  is  evidemwd  by  the  fact  that  authorities  are 
now  directing  their  attention  to  aflbcding  a  much  larger 
amount  of  light  in  main  thoroQgblarse  Aao  hss  boretofore 

been  accepted  as  Bufiioient. 

In  carrying  out  a  system  of  public  lighting  by  electricity, 
the  fact  that  the  lights  can  be  instantaneo<is1y  switched  on 
and  ofi  at  a  eentral  station  may  be  taken  into  account.  By 
having  a  second  main  and  by  connecting  the  bunpe 
alternately  to  the  two  mains,  every  alternate  nght  could  bo 
switched  nfifat,  say,  midnight,  and  a  saving  cfTcctcd  in  the 
f^nnoal  costi   It  should  be  noticed  ti)at  with  public  gas 


lamps  an  appi  eciaiile  time  is  talnn  Up  in  the  opentlonof 
lighting  and  estiagi^ing,  by  wUdb  tkt  lamp*  tbvt  am 
first  lighted  and  last  extinguished  bave  been  eonenming 

'.'IS  ln'yond  the  actual  time  that  is  needed  for  lij^hting 
purposes.  A  series  of  electric  lights,  on  the  other  hand, 
admit  of  being  switched  on  and  off  at  the  central  station  at 
die  exact  time  required  by  the  season,  eo  that  practically 
the  number  of  lamp  hours  in  tbo  ease  of  eleetnc  lights  u 
h  ss  than  wi^h      Vv^his  totbe  extent  of  eevenl  bundled 

l.imp  hours  per  aumini. 

Ii  is  not  within  the  i.irovince  of  this  paper  to  refer  t.o  the 
various  methods  for  [runorating  and  distributirij^  clcclricity. 
Municipal  authorities  have  abundant  practie^il  data  to 
enable  them  to  be  advised  as  to  the  introdoetion  of  the 
right  system  for  electric  supply  in  a  district  Thisraquim 
good  judgment  and  a  careful  consideration  of  present 
requirements,  having  in  view  the  possibility  of  future 
developmantB. 


THB  ELBCTUC  UGHTUia  OF  PUBUC  BUILDIHQSi 

WITH  SPECIAL  REFERENCE  TO  THE  ATHBNAUH 
ELEGTBIC  UOHT INSIALUXIOJI.* 

I!Y  I'KOr.  JAMIESOS,  M.IN'ST.C.E.,  F.R.8.P. 

Prof.  Jftmle»oB  «iii(t  timt  he  would  like  to  explain,  by  aid  of 

i^WptcliOP,  etc.,  on  the  l)Iackbo.ird,  how  Ae  VanGU  amoieB^H 

given  in  Table  IV.  had  be«ii  obtAined. 

1.  Tlu  tla-trical  tfficieney  of  each  dynamo  was  ascertained  by 
running  it  at  the  normal  speed  (300  revolutions  per  mimitt),  una 
noting  simultaneously  from  the  ammeter  timl  tho  voUmotiir  iho 
amporoe,  Ce,  !ti  (ho  extcrim!  circuit,  and  the  potential  difference, 
or  external  EM  F.,  E^.  wiiti  n  constant  lotd. 

The  product  of  thus>«  two  quantities,  viz. ,  C<  x  E«  =  output  in  watte. 

Having  worked  tho  dynamo  at  this  output  until  tho  temperature 
of  thfi  varioun  jjiirtB  become conslnnt,  it  wr?  n^i ,  niui  the  copjjcr 
lusiHtjiiici'  of  tha  armature  between  thu  bru-hL'?,  It.i,  tho  ^hunt 
mujjnist  Culls,  I%>,  and  tho  main  nuij^ncl  coiIa,  Km,  weru  taken  imnw- 
dialclt/  by  a  Whoatstono  brid(;o  and  a  Thomson  deadbeat  mirror 
ealTaaometer.  From  these  resistances  and  the  above  values, 
tlw  eoneafc  that  haul  been  lawioit  in  the  atoiatnNk  Cm.maA  the 
totel  KtLW.  fonentod  fn  dm  same,  £a,  when  the  aMobnNwas 
worfcinib  wsteealqakiled  aeshewa  in  the  paper. 
The  prodBOtofthesetwoqaaotitiet,  Ca  x  E«  =  total  wattageoeratad. 

Uenee» sleetrieal  efficieney  =      ^     =  ui*-2 ,121  38*  * 

gO'4  per  cent,  at  /till  toml  for  dynamon  Nok.  2  .in<i  4.  As  stated, 
the  efficiency  of  these  two  dynamos  rises  to  'Jl  ;i  per  cent,  at  about 
two-thirda  of  full  loud,  bocauso  then  the  temperatures,  and  conse- 
quently the  rosistancee,  of  the  armature  and  neld  magnet  coils  are 
nobaogreati  or  »  Ism  pareentiigeof  the  total  watta  genentsA  is 
tranilbntted  into  heat  at  thtA  ootpet  than  at  tin  maiimnm  for 
wbidi  the  nuehiaes  ware  deatgnea.  The  maaa  eneiMiey  «!  the 
four  iyvaauM  at  two-tbltds  load  waa  tbmfoatid  tohe  W'5  per  «snt 

2.  The  commerfial  ejieienty  in  tho  cose  of  the  AthenAum 
dynamos  i«  also  eiTon  as  bein^  equal  to  SS'd  per  cent,;  whereas, 
under  ordinaiy  draeastaaec%  itahould  be  km  then  the  eleetiieal . 
efficiency.  Tne  braiie  horH^fMnnr  «ai,  iwwewrt  labin  with  odb 
engine  coupled  to  it«  two  dyaatno  ennatnree,  but  td(b  the  bmsbm 
lifted.  ConsequeaUy,  we  ooald  not  dininate  the  power  reqairsd 
to  drive  the  armatoroa  o/ona  at  the  nnrnal  apasd  el  OCnranrointioos 
perniinnt»i 

3.  Tltt  mtthani'-a!  rf.-u-wy  of  tbe  enginee  was  obtained  by  com- 
porine  the  ratio  of  t  iie  hi  ake  hone-power  to  the  sum  of  tbe  indi- 
cated notse-powere  of  the  bhfee  eyUndara  of  the  triple  expaiiaioB 
engioee  wben  run  at  normal  apssd  end  lead.  The  Crosbir  Indiesteir 
waa  Qted  for  taking  tbe  diagrams. 

4.  Tht  eommerelal  ^fieitnc^  of  one  engine  and  its  two  attached 
dynamoa  waa  found  by  multiplying  coses  1  and  3,  or  88 '5  per  cent. 
X  HO  per  cent.  —  70  8  per  cent.  ;  because,  owing  to  an  accident  to 
the  indicntor  f»>nr,  ivi?  rStd  not  got  a  complete  wf  of  cards  whilst 
iiirn-iiriiif:  elLv:tn<_'aI  horse-power  at  the  Athtnn  um  by  the 
ammett-i  -  nnd  vol(  meter.  The  simultaneous  teiidin^'R  for  elnctrical 
and  indi<  iitiNt  hoi.-o  lowers  of  tho  now  compoumi  cn^ntie^  with  the 
preRf<ni  <lvnum08  will,  however,  be  carefully  axcortainod  when  tbe 
en^'iiK  s  h.ire  been  litted,  and  the  reaolte  oomBianiOBtad  to  thia 

inr^i  itiition. 

'1.  77)1  '/n /■<■.  ,'(■.  .( '  fjicioic;/ of  (hi  ■ '  :i>'i' .    Thi- w  n."  it*oeftained 
by  c:kU'uhittan  from  the  indicated  horso-trnwer  and  the  weight  of 
■1  per  indkated  Iwiae-power  at  known  ] 


str ii-rri  pgr  iDdloated  IwBae-power  at  iuwwn  praaaoie  aad 

penuure. 

Ii.   Thf   ruitirvr-al  ,  of  thf  IxyU-n.    This  value  was  not 

usc^iUuned,  becauoe  it  woulii  have  entailed  not  only  n  chemical 
analysis  of  the  iluo  gasos,  but  also  their  weight  and  temperature. 
Tbe  term  commercial  efficiency  Is  uRod  ia  diffisrent  senses  by 
dilMeot  eegineacB.  We»  however,  prefer  to  keso  the  tenn  "  oom- 
mereial  **  for  tho  ratio  of  the  energy  got  ont  to  the  energy  pat  in, 

'  1  Mfcu'.sjnn  ciu  pHi.ci  re.'ul  hefi.iie  the  Iimtilnlioii  of  EnginaeCB 
and  Shipbuilders  in  Scotland,  viih  £!.£:.,  iIjD!.)«8^^1igiOOgle 
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•wIlMOM-miMv*  atated  Ui**'ooamereiiil  effioiemnrof  a  boiler  " 
tobvtlis 

Heat  iinit«  in  xtviim  p'iirri\t< d  From  ovnry  |)o<iml  ofoonl  buriie  1" 
AvAiUble  beat  unitn  from  every  pouod  of  cool  burned 

TMb  it  ao  important  <{untitity  to  ba  asoert aimed  hf  tlia  engineer, 
«iaee  it  tolla  Uta  tba  affioiencv  of  a  boiler  aa  a  OMana  cf  tiaiufer- 
liag  beat  hm  the  heated  luifMM  tothe  water. 

7.  Th*  tUortiital  tfieimcf  qf  the  hoUtn.  Thia  qaaatlij  wa^ 

1  la  the  foUowing  manner  : 

tat  1451b.  ab«oluto  =  Soodcv.  F.,  and  ab«orba  1,1110  B.T.i 
per  pouod  wtien  raised  irois  water  at  32deg.  F. 

But  the  faed-mtar  waa  I4fidec.  V. ;      USitg.-mtt,  »  i  i:: 

dee  F. 

Or,  L'Ypry  ]x-mii.i  ot  writer  liad  rocalved  lU  B.T.U  betare  being 

introduced  lo  tbu  boiluiv. 

1,190  B.T.U.  - 113  B.T.U.  ^  1.077  B.T.U.  /*r  iwmd  from  water 
at  t46deg.  F.  into  ateuia  at  SSSduK-  F. 

The  ooal  oaad  iraa  only  cnnablo  of  ooarerting  l'J-5lb.  water  at 
SI2tles.  F.  into  Hteam  of  2l-i(lef;.  F.,  thereby  abeorbiflf?  968  B.T.U. 
I  arrived  at  this  reeull  frooi  iciita  of  the  eamploB  of  the  coal  used  by 
Thotncon's  calorimotor  (an  doAcribed  at  |>a(<e  311  bl  Jemineon  b 
"Text-book  on  Steam  and  Steam  Rni;inc«,"  hftb edltioa). 

Bat  in  tbe  Atbeowom  boilers  ttHlb.  of  water  were  eaavericd 
ble  eteam  at  IMIK  abeolute,  by  tbe  oombaation  of  eaoh  ponad  of 
coal. 

( 'on*c<(Ucntly,  )ioh    iiumi  v  <jf   water  waald  bava  boon 

converted  into  steam  from  and  at  F,  T 

9eeB.T.!7.  ]  1,077  B.T.D  :  s  «-Blb.  :  *  pounda. 

From  Uto  above  we  can  now  deducu  lUa  etiicicncy  of  ttic  boii«r  -,  fur 
12-ak  :  7  5Klb.  : :  100  :  y. 
.*.  ff  m  (M-6  per  oeoA. 
Heat  oaita  la  ateem  geaenrtad  fn  poaad  ef  eeal 
'  Total  heat  untt«  por  poaad  af  «wnritS|ierfeet  eombaation 


IS-S 


■HM  c$  AO'S  per  eaat 


licgardmg  the  tliu<aicUcu.l  ctliciciicy  uf  the  whole  iiUiu,  hsc 
Table  IV.  We  ma^  check  the  result  nx  follows  : 
Theoretical  efficiency  of  boilGr  (6U'G  per  cent.)  ;t  theoretical 
'of  eteam  ta  the  eafinoH  (7  per  centi)  x  tbe  conuoercial 
'  of  engiaea  aad  dynamoa  (70-~S  per  cent.)  s  3  per  coot. 
faaMaat  said  they  hod  heani  I'rof.  Jamieson's  oxplunutor)' 
and  he  now  called  for  any  farther  criticism. 
Kr.  TbMB  mid  he  would  confine  himself  to  the  niechanicAl 
arrangement*.  Tbe  author  stated  that,  "Where  the  smce  is 
nnlimited,  then  undoubtedly  a  alow-Apood  com|K>und  concicnHing 
engine  of  tbe  Corliw  or  other  quick  and  oarly  cut  otT  type  is  to  be 
preferrfl*!.  Their  ttTirtenr'v  if  higher  thftn  that  nf  nny  other  class 
of  en;;iii<?. '  Tliifi  wa^  nti  n.^'sfr', i^jii  w  lurh  iuii-(  rmr  bo  nlluwetl  to 
uncoil tr,niicl<^<i,  ;i.'<  ihus  anltijUAtud  theory  oi  alow  =pc<«tl  ami 
iMirly  cut -ot!' tuul  fir>ii.-  Ttiore  than  nnythin^j  he  knew  t.i  u  tiuil  ih<- 
.'i.lMinr-einfcii!  iif  t  lif  iiiDiIern  stewn  etiffine.  The  only  ijotui  ttliiuli 
C"iiil<i  l>c  claiiiioil  111  It-  f.ivoiir  w  [(■.•„  iijip^airancc  of  the  imiicutor 
duigriuns  which  hait  iiiot^  beautiiul  oxiiansion  curves,  and  were 
tbarsfdra  more  suitable  for  showinK  the  action  of  the  sicemi  in  n 
cylinder  thooreticaUy.  In  practice  the  ma«t  eoonouiiciil  uni^ith. 
wma  tba  qaiofc-nwiaiBg  eompovnd  or  triple  eapaaaion,  earrying 
tba  etean  ovor  balf  atrobe.  which  gave  leaa  oondeaaation  in 
the  cylinders.  As  theory  always  followcii  hard  on  the  best 
r>ractice,  he  had  turned  up  tho  la«t  book  on  the  subject  by 
Froi.  Cotterill,  and  had  found  it  stateil  "  that  low  s|ioed  engines 
are  toaa  eoonomicAl  than  high  will  be  readily  admitted,"  the 
revorM  of  which  the  liuthor  stated,  nnd  ho  |joiiit4Ml  out  that  the 
condensation  varied  inversely  an  tho  Btjuaro  root  of  the  rt'volutions, 
Vtnt  thpy  tlitl  not  require  to  decide  this  iiuesti'iri  fmrn  n  theo- 
r-iiioil  s'tjviiiljujiiit.  Tlic  Admiralty  found  tnoetiniiMK  wositiful 
wlicn  working,'  -]n\\  with  ftn  earlv  fut-ofr  t!i«t ,  wlu.ii  [ir.u  lical,  thoy 
ruKii)<;c'i  tH>)  •'(■ti-  of  f  ii;,':iii  .1  on  mir  -li.ift  .iii'l  iiiily  wmkcl  'In'  nni' 
•t-t  mIkjii  «ijrkini;:it  Iniif  |.(j«cr.  iic  !<juii<i  /rum  liKp|,in^al  llio 
dr.'iwiti'.^'  "I  itic  lioilur  fj'jiiriL-<'tion.«  that  tho  u:t m^^vnient  hud 

not  ha'l  the  (■an<«itlcmklion  it  deserved.  (ireat  i^u«!  Iiad  been 
bv'tiiwi.-'l  >>rj  making  duplicate  sets  of  pipes,  but  the  jNiit  most 
likely  to  give  trouble  was  conunou  to  both  boilers,  and  u>sl«ud  uf 
care  beiiiK  taken  toea*a  that  part  fxam  fracture,  there  ww»  ebvsH 
put  oo  it  wineb  it  never  wee  latended  to  take.  He  apoke  of  the 
I  between  the  steam  receiver  and  the  boileiaL  It  would  be 
twos  a  rigid  oonneetion,  but  when  steam  was  in  tho 
rf-criver  it  wonld  lengthen,  owing  to  the  higher  tero|ierature  about 
I.  <;ijAj-ter  of  nn  inch  between  the  connections  to  the  boilers. 
This  had  not  been  taken  into  account,  so  it  was  only  n  matter  of 
time  before  tho  expanxion  and  tho  contraction  of  the  recei\'er 
broto.  tiri^  Cfirinr-rtion.  He  rni^'hr  nay  this  nrra!i«remnTvt  wouI<l 
«i.t  fjc  t<y  the  Board  of  TukIi- u:  I.ln\ii'-       s.-\i<;«  Tin- 

nt^iv.  r  "htjul'l  tnj  in  halves,  oi  i-aniiLct..!  'o  tl.i-  l.i.il(,!r»  by  tiexible 
copper  iii|ic,  w  ith  Ijcnd  or  oth>  r  .-ii  rAMj,'f  inciit  of  j^iiit  which  would 
allow  for  expansion.  He  saw  no  reason  wbv  lives  should  not  bo 
faerded  tiena  ebvleaa  danger  oa  lead  aa  well  aa  at  aea,  and  hoped 

"of 


Jaat  M  it  H  aaatoMiy  to  eall  tbe  < 

^tte  electrical  horse  power  got  out 
tbe  brake  borae-power  put  in 


{ to  iiear  that  IbiadaBgeraaeoaaBeetlwi  weoM  ha  made  aafe  liar  the 

~  attendants  aad  others. 

Prof.  Jamleaon  :  When  I  stvid  "slow,"  T  did  not  mean  slow 
j)i'ton  sjiood.  but  few  number  of  rcvi>lution»  tier  minute.  I  would 
Iccci)  high  i>is(on  sjiecil,  but  a  good  long  stroKo.  First,  in  reiganl 
to  the  early  rnt-oft  engines,  1  may  say  as  a  matter  of  cwefnlaxperi' 
nient  that  Mr.  Furrnnti,  with  small  Corliss  condensing  engines  at 
Iktptford,  obtaiiiL-d  i:t'.51b.  of  stcnm  |icr  hour  per  indicated  horM- 
powfir.    f  know  of  nn  triple!  r\] inn-ion  ("n^TitK*  that  will  beat  that. 

Mr.  Thom  :  'I'ln.'  tt  rxjiati^-ion  .-npitiL.--  nf .».«.  "  lona,"  recently 
t>  "-r(ii  under  ordinary  working  conditions  by  I'rof,  Kennedy  and 

^(  Ri.tiiic  Staff, wen  foend  to uae  IS'SSlbi.  parntdieatedbeiee'FOwer 

].i<r  tnuir. 

Prof  Jamicson  said  hise.x|)cricnc«  had  been  that ,  ^iv  en  unliinit*.'! 
rouui  inid  luuiity,  they  wore  better  off,  taking'  i  vorytliing  into 
conniderntion  (economy,  freedom  from  brc  ik'loH  n,  and  expenses 
of  upkeep),  in  the  particular  ca«e  of  ole«tric  hglicing,  with  simple, 
ateam-jaekated,  strong  horiaontal  engiaea  runaing  at  abejit  lOO 
revolatioae  per  minate^  with  a  fUr  piston  nioed  of.  say,  400ft.  per 
miBate,  having  small  clearance  si>accs  and  an  early  cut-off,  than 
with  rery  short-stroke  hlgh-s|i«e(l  engine*,  whcthvr  of  the  simple  or 
compound  ty  jio.  More  esjiecittlly  was  this  the  case  when  thoy  were  for 
removed  from  tlie  maker  s  works,  and  desired  to  employ  an  ordinary 
engineman  instead  of  a  highly-|«i<l  skilled  mechanic.  Mo  hod 
proved  this  to  be  the  cose  in  several  instances.  In  regard  to  Mr. 
Thom's  objectiinijs  to  the  rr^nrir'Ctioris  hptwecn  the  boilers  and  the 
steam  dome.  In;  lijul  utily  to  ^:^yth:l■  tinjyhad  received  due  con- 
sideration from  Hivcrul  |iuinui  ut  \  i<iw.  Froodom  faucet  joints  were 
employed,  and,  in  a<ldition,  the  <4tools  ution  which  the  boilers  rested 
werp  made  to  a  larger  radius  than  the  outoide  of  the  boilers, 
toL'i  tlii'i  with  expansion  hole  in  front  Miuikf  liox,  so  as  to  |icnnit 
ot  tttw  muvemont  due  to  ox|iansion  or  conti  action  of  the  steam 
dome.  The  original  tender  drnwinos,  tm  well  as  the  boilers,  had 
been  duly  inspcctixl  and  passed  by  tae  Boiler  Insurutco  Company, 
of  wbieb  Mr.  ungridgei  of  Maaeaaater,  waa  tbe  ofaief  eagbteer. 

Mr.  Wnwr:  I  think  tlie  inaUtntioa  owee  its  thanks  to  Thrf. 
Jamieson  for  bringing  this  paper  before  it,  bnt  the  paper  as  it 
stands  is  most  ilisnp|>oint{ng  and  unsatisfactory,  except  when  Bn{>- 
plomontcd  by  the  information  which  ho  gave  this  evening,  and 
details  of  the  boiler  test*,  which,  wo  hope,  he  will  be  induced  to 
produce.  The  ((ucetion  of  high  and  low  s|)oed  depends  upon  tho 
sire  of  the  engine  which  you  have  to  deal  with.  With  a  mnall 
engine,  there  is  nn  doubt  tnnt  th<>  hit;h  °[ieed  ia  more  eoonomioat 
than  the  low  speed.  The  cvin  i  icnco  lie  -|>oke froB  wia veryeeoit* 
rate  tests  of  ditTcrcnt  ivj^ti"  r>f  (.D^^una). 

The  Preaidaat :  I  tlunk  it  would  clear  the  minri  of  mnny 
members  present  if  you  woul'l  t^jvAk  of  mtjine*  witli  lii^'li  to\'jlu- 
tions  as  compared  with  low  rexoliitinn.-.  'I'luj  un^'iiiutrinj:  ir.ind 
does  not  distinguish  between  onginus  w  ith  a  grcal  many  revelations 
and  eoginea  with  fewer  revolutions.  It  is  the  speed  of  tbe  piBton 
that  we  speak  of  when  we  refer  to  the  speed  of  engines. 

Mr.  Ma«e*aaidtfaeatataefmatterawaaaaawthbigllkethia,tlMfe 
where  they  had  amall  maeiiiaea  they  wanted  to  ||«t  aa  effidem^  and 
the  revolution  as  high  as  |iossibIe,  aad  that  tended  to  high  revolv* 
tions  to  begin  with.  My  using  the  engine  eoupltd  with  tho  dynamo, 
they  eliminated  the  trouble  that  was  likely  toansefrom  any  gear 
whatever.  That,  ho  thought,  there  could  be  nodiaputoabout,  that 
nn  electrician  in  choosing  a  dynamo  wonld  choose  an  engine  with 
hi^;li  r<  volutions.  When  I'rof.  .lamicson  said,  "As  the  lam[is  pet 
olilvi'.  tin'  fnrhnfi  Irmps!  'j-f**  thinner,  'iml  i!v>nj'P<|ncnf ly  their  resist- 
ance iii'T 'M^)  -,  llnU'tiiM:  li;r.o  to ;ir  I  iinl  l_\  Inci  ra^  the  prcssuro 
to  I l.'i  volt.H  AS  circumsutnuCR  reijirii',  tlml  tiM  ttnKl  of  prococlurn 
was  utterly  fatjd  lo  economical  workin;-  'I'hv  cori. Ution  of  urtauH  in 
various  inetunces  might  slightly  mcslity  the  evil  which  this  pro- 
cedure brought  about,  but  it  would  be  evident  that  if  tho  lamps 
began  to  increase  in  resistance  and  the  pressure  was  increased 
liag^i  wbeoever  they  introdnood  new  lamps,  which  were 
vafiiable  than  old  ones,  intended  to  run  at  110  volts,  and 
they  pet  in  a  pressure  of  I  IS  valte,  it  waa  proxiatata  raiaatioo. 
Of  oonne  the  difTiculty  then  aroee  that  the  bun^  deeieaaed  in 
Hrtllinnr-y,  and  the  cure  was  to  remOtV  tfaem  aa  tbav  inflnaeed 
ill  ri>r.^tuui;«,  ikiid  replace  them  by  new  onea  even  Mfbra  tiiey 
broke  down.  It  was  just  fiossible  to  get  out  of  a  lamp  tho 
life  of  ],'*M)  honrs,  but  probably  a  life  of  I, 'JIN)  to  l.MHi  hours  was 
:i  (>rctty  pf'onnmir'al  one,  cs|ie«ially  as  the  <^'^ft  in  a  year  or  two 
wimUi  fx:  1(  .-I  It  wn-  perfectly  falal  lo  get  the  brilliancy  out  of 
old  Iwups,  Thai  wii«  otie  itn|>«rtnnt  |Kjitit.  Then  a  statement 
was  made  to  this  <  ifeit  :  "A  imr  (■ninj;,,n  |uoi,  been  made 
between  the  price  tJiat  would  be  c\iaiii:_t\  liy  .my  outside  central 
Ii„'iiiin(r  -tarion  nl  8d.  per  B.T.I  .,  umi  the  .ujtuiil  cost  to  the 
Athena-um  for  generating  the  saiuu  by  iljs  own  planU  Tt  will 
thus  be  seen  that  for  public  institutions,  etc.,  where  thoro  i'S 
a  sufficient  demand  for  Ught,  a  very  considerable  saving  may 
be  eSeeted  by  iwning  a  |iri*ata  installation."  Snob  calon- 
lationa  were  eKlranaly  dilEealt  t«  make  witfaoot,  at  leeat*  IS 
months'  espeilenee  of  nmning.  Ha  fdand  that  ^f.  Jamlaaoo 
had  got  all  the  itenu  in  this  oUcalatioB,  and  be  Imd  saM  that  ha 
hnd  noobjeetion  to  publish  them  in  the  lVwt.vift{oiix,  which  would 
be  fouad  iateirasting.  He  might  inroUon  that  while  the  cost  in  tbe 
Athen.vuni  Was -l-tNkl,  (mr  H.T  i  '.  on  »  certain  <l«y  in  March  for 
generating  electricity,  that  mil  by  any  means  an  unusual 
economy  for  such  u  loiwl,  an'l  they  had  found  frc«{uently  that  they 
could  reduce  tho  cost  in  the  tolluwing  ratios.  If  they  took  a  long 
day  in  winter,  it  would  he  lonmi  that  thenunihprof  iinit-i  p;enernte3 
brought  'loM'ti  till'  i-ost  t<i  II  '.cry  low  jKurit,  in  '^{iine  ea-O''  ai?  low  ."Ui 
3d,  \i:v  Hint,  whercjii-  m  ,imall  run*  it  ronn  n|i  to  Hd.  or  le. 
Therefore,  to  tako  a  Mii^'le  day  was  no  ;.oii(lp  to  iTonomy.  The 
putting  down  ut  .i  ligliting  station  was  u  must  important 
one.  It  would  bo  bettor  for  eloctric  lighting  if  everyone  (md  hin 
own  eleetrical  manager,  bnt  be  was  very  strong^j^     ^pinion  ~  ^ 
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und  to  his  own  loss  ho  hod  h«l)l  tho  opinion— tluii  it  M-ntt  a  (front 
minuika  (or  anyone  in  tho  centre  of  CiloA^^w  to  piit.  down  an 
electricnl  station  with  one  or  two  exce|>tionii.  The  only  exceptions 
were  the  new«|ta)ieroliic««,  wliore  thoy  wouhl  tiinnufiuitura  electric 
lipht  e>i<«!>or  than  jraf,  nti;l  thti  mihrny  itntions  an<l  liotw!«,  wheri» 
tho  (li'inand  for  li^lit  oxi-t<vl  unil  c.nl  was  <il):jiint>ii  ("liiM]<.'r 

Kt.  the»e  ptM;«».  Tli<:y  iMtii.l  m  >kij  it  lor  .'iVl.  |m_t  unit  Mi.  I'loittce, 
o(  tho  London  I'ost  Olli.  o.  ••l  iituctl  l^xlo  it  for  'A'^il.  With  sui  ii  ncasc 
U  the  Athonn'um,  lio  w.u-  that,  Ipavin;^'  out  ot  oorntidisration 

tlie  oiioniioiiK  hih  iiii  i  iit.iili  'i  III  -iijo'i  iiiN  h  ling  the  inftallrition, 
and  hnviii<r  an  enKiiit)eri»t;  nmtui;;cr  in  ihoir  pi  icc,  ihu  cimI  wu<<  uut. 
oCai)  praportioa  to  the  advantaga  Koined  by  M>doing.  There  were 
OMOT  iwo  point*  of  the  general  itmngwnMt  tiiat  he  would  like  to 
etUatMotion  to,  Tlwdnwngof  the«a|ia^aiim  was  vary  int«- 
natli^,  and  thaaathor  aaid  that  ll  waald  iihmr  aa  iavounbly  a«  »ny 
bnilding  that  «aa  iMt  naad  daring  the  night  for  imtting  in  it«  own 
plant.  At  tba  Hara  time,  giving  It  the  Mne6t  or  all  that  apparent 
adTBBtage,  h«  wiii*  (|aito  Aikti^tlod  that  they  would  bo  much  more 
ODWforteble  and  happy  i(  thoy  koIiI  ofT  their  plant  ax  Hoon  as  tho 
town  wa«  able  tosupply  them,  and  not  incrciu>c  it  any  further.  Then 
with  regard  to  the  ^witchboatil,  it  wn»  n  little  dilficult  to  follow  it, 
but  I'nif.  J«mi«*on  wa*  jjood  crioii'^h  to  [rive  him  an  explanation 
of  It  that  d.\y.  The:  !!!  <  fi<;  <-i)rim'<  Uiii_;  ^w  Ltch.  The  pur|>oec  fo: 
wliich  ttii-  KVMirh  win  in-rritii  wiw  to  piuvetit  the  dytiauloe  from 
revor<iii^' on  L'ai'li  ot  liur.  It  wju«  hi«  opinion,  and  0|iun  to  diiicuK- 
aiuH,  that  in  such  a  uoko  lUmo  machines  ought  not  to  bocom|K)und 
ones  at  all.  They  hatl  in  many  cases  com|ionnd  dynamos  for 
running  parallel,  and  there  wan  no  objoct  in  having;  them  |«indlcl, 
bacaaM  thay  raqnired  no  much  attention.  Althouirh  a  good  deal 
bad  been  aatdammtoomiioand  winding,  it  ceemed  dimdvantageous 
to  dividatlie  dynanuM>  i»to  fom  Qua  eoald  net  aaa  tba  object  of 
thafet  baoaaaa  with  twu  piouvrl>  oonitraotad  dynaniM  and  oaa 
•para  armatare  with  a  ae(  at  batteries  the  arrangement  would  bo 
maob  aim  pier. 

Kr.  Cooper  said  be  was  «orry  that  i'rof.  .Jamicson  did  not  give 
in  hia  paiior  all  the  datik  which  he  had  given  sinoe^  The  paper 
w»«  a  little  diiricult  to  liisriiHs  on  that  account,  but  there  were  one  or 
two  point*  h>^  riiioiiM  iiki'  t.i  tuke  notice  of.  Under  the  hon<lint;, 
"Oonoral  Arr.An;;(itiK-iit  of  I'liitit-,"  I'rof.  JamiiwOT  Kniil  :  "In 
inatallationx  of  luoilerntc  >ll1uo]l^i'>[l!l,  such  a.«  we  h.tvo  lioi'ii  rot), 
liderinp;,  wlierc  .ip.-ict'  i"*  uf  ^le.it  moment,  the  eii^incsf<,  tuiiti-i-, 
(ly  iiauio.'",  olc, ,  iiuiv  lie  nil  |il.iri-.l  wirli  iulvant.ngc  in  one  roMii," 
Ilo  vvakN  iiu'liiiol  to  lliiuk  tImL  tuuli  « .is  not  a  gooil  nrrungcmcut, 
and  w«.i  nnu  noitlipr  to  be  oomm'.  ndtvi  nor  followed.  In  tho 
Atbenoium  tiie  eugitias  and  dynamos  wuiu  piatced  close  to  the  boilers 
and  entirely  unprotected,  ao  that  it  wan  imuoaaible  to  prevent  the 
doat  from  the  ooal  and  aabea  lodging  on  those  very  parte  which 
ahaald  be  jmrteoted,  and  kept  free  from  grit,  fivaryooa  knew  the 
aBOHDt  afdait  that  gathered  In  a  place  whara  boUera  wire  being 
fivadi  and  If  no  athar  arrangement  could  have  bean  made,  aaraly  a 

3laaa  and  woad  partition  could  have  been  |iut  up,  nhutting  off  the 
yaaoMM.  engine*,  and  switob  board  from  the  root  of  the  space  con 
MnlagtBaboilera.  It  was  mil  very  well  at  flcst  with  a  now  start,  but 
how  aMQt  the  tear  and  wear,  and  the  renewal  in  course  of  time Ak 
to  the  type  of  Imiler.ii  umd,  he  believed  it  wag  tike  one  bo.Ht  i>viir<.''i 
for  that  and  many  otlior  t"ir[i«»m<.  ffc  jnM  noticed  the  other  ri  >y 
tho  report  of  a  ().ii>oi  rcn'l  on  .Vpril  7  l)y  '^I''-  't-  K.  Crom[il.'ni 
before  tho  Instifuliou  of  (  ivil  Knguieeif,  in  which  tho  am  Ihu 
stntoii  ilirii  tin-  H|iii(.ii  fi'ini  front  to  buck  in  electric  light  ftaM^in-i 
wmt  geriiirtkily  »j  liuul<M.i  Uiul  boilers  of  short  length  and  easily 
tran8|H>rted,  and  built  in  [Kwition,  wore  best  suited  for  this  work. 
The  boUer  which  occupied  the  loaetcubic  space,  and  yetfulHllod  the 
atharraqatr— iti^  ma  theooe  beat  Hdapte<l  for  «ituution«  like  that 
of  tUa  laataUalian.  Spaoe  waa limited,  and  generally  so  ;  it  wao  a 
rare  tbingnowadaya  to  find  a  public  buildine  where  apaoe  waa  no 
object.  The  type  hi*  flrra  had  auppHed  to  the  Athenienin  waa  one 
that  was  easily  acoueaible,  and  hatl  its  external  surface  visible  at  all 
(ioioii:  it  waa  not  eurrounde<l  by  bni  kwork,  beneath  which  onrroaion 
might  b«  going  on  unkno^vn.  In  rvgnnl  to  tho  receiver,  lo  which 
Oae  gentleman  had  taken  cxoepiian,  ho  might  say  thoy  did  not 
ap[>rovo  of  ita  present  .irrangemont.  Thoy  suggCKt4xl  a  connection 
by  a  cop|j«r  bend  jjifK.'  fiotn  each  boiler,  but  I'rof.  Jamieaon,  as  tho 
con8ullU)g  etifriiuor,  |>refi  rroi)  n  rifrid  cojinoction,  and  went  into 
tho  •Jilfc'tiun  rjf  eixn-iiirion  t^i  i-ll-  wh;iL  t )io  .unount  would  IjO,  and 
Batishod  iiimself  willi  the  arrangement.  Ilo  ttim  told  them  that  )m 
got  the  sanction  of  Mr.  Longridge,  and  ulti:ii  a<'ly  tho  conneriion 
waa  made  as  it  then  existed.  So  far,  it  bnU  uut  given  any  trouble 
that  he  know  of. 

Mr,  Lladeay  Bnraat  said  that  with  regard  to  tho  mechanical 
aigiaeariiig  part  «f  tlia  iMpar,  ka  woan  ranark  that  it  was 
gananany  mmd  Ikat  tka  apaoa  waa  ttmitad  la  pablio  bnilding*, 
inaiafara,  tha  aioW'WOcltiafr  line  ImOar,  having  saitaUa  beat- 
alMorbing  anrfaoa^  waa  ntbar  oat  of  the  question  at  ordinaiy 
working  proaauree,  and  to  bJa  mind  would  be  entirely  out  of  con 
■idaratten  for  a  preaanra  of  IfiOlb.  |)er  m|uaro  inch,  such  as  was 
used  in  the  present  inataaoe.  NaloraUy,  a  slow-working  machine 
was  more  easily  tended  than  a  fast'Working  one ;  but  he  venture<i 
to  think  thnt  with  tho  groat  variations  of  power  rociuired  in  CT«f  ■< 
like  thif-,  llie  fnst-working  lioiier,  alon^  willi  tlio  higher  inttlli- 
genco  of  the  attendants,  would  attain  tiie  highest  commercial 
efliciency.  One  would  have  ox^icotod  that  a  well  known  public 
t«arher  like  Mr,  .Inmiesnn  would  hsv<?  treated  tbi«  jairt  of  tho 
eul<jorl  in  mnrr  cx.irl  l.<in;,'ii.i^'ri  lli.'in  !o  of   lioi^i-  |»'iwer  of 

boilci*  williout,  tltJiiiiiij,'  lIuii,  lioj-ti!  jxjwcr  lu  buiijij  way.  The 
Athen;Fum  boilers  might  be  60  of  that  unknown  ijuantity,  if  you 
coAled  them  to  that  extent ;  but  from  Table  IV.  at  that  output, 
tha  heat  ctrinrncy  waa  only  M**  par  c«nt.  Of  ooafia  it  might  ba 
<for  tho  |i«|i«r  gava  mm  no  maaaa  of  judging)  that  that  low  Iwat 
aMoiatwy  satiaiiad  Um  whola  ealeaiatton  for  real  commardal 
■fldiMi^ai  ntontd  to  tho  AtlwiiBwn.  Bat  ha  waa  preparad  M 


say  that  for  a  steam  plant  working  only  nlna  hours'  full  power  oat 
of  the  24,  it  was  best  to  attain  to  7*>  per  cantt,  irrespective  of  the 

fircit  cost,  so  as  to  give  tlio  highest  commerci.il  cfliniency. 
Regarding  lliis  low  heat  olBciuncy  or.>S'B  |jor  cont. ,  tnj  would  like 
to  •■tntf  fhnt  with  t!«!  trrnto  iircii  itwcl  at  the  trial,  which  was  aa 
miidi  li.-i  nnc  hi  vti-eu!  ti  of  tim  total  Kent  int»  surface,  it  would  re(|uire 

igre^it  skill  to  pri.-veiit  uiu'tc  of  fnol,  niuT  it  would  her*  he  inte- 
resting to  know  if  thf  foK.-L-il  rlnTjlit  u[iplL;mf<_-  \»iri  in  u«c  ;il  tin- 
time.  Ill  the  f:u-c  111  tlif*,  when  it  was  i«un,uib«siml  t lint  boiler 
r(ti -it  iiry.  iit;  iisu  illy  «1:it(Nl,  wiw^  n  combination  of  thoefltcicnrieii  of 
tlio  tii'cmeti,  of  liio  liu.iliiig  Burfiu-c,  mid  of  the  fuiiiaoos,  well  rus 
of  the  fuel  OMxl,  it  waa  just  |iosMible  that  the  efficiency  of  trans- 
miaaion  through  the  given  beating  surface  was  really  good;  and,  of 
conraa,  thia  waa  thainlotfor  tho  boiler  ooBtaaar  whan  Im  had  not 
a  frae  hand  fertliawMlaaivanganiaotw  InfithlalV.,  Mr.  Jandaaon 
gave, init«m  No.B, astalementfwithoattliavalue attacfaod)of  com- 
mercial ethcienry  which  he(Mr.  Bumet)caaaidered(iuite  misleading, 
aadreally uifolosstothestcam  user.  Itwould  b«of  great  intareathara 
to  know  how  a  value  was  arrived  at  by  Mr.  •laiiiieson  in  ntlhfa|f  op 
his  complete  statement  of  oost  of  lipht  to  the  Athenirum  pro- 
priotorx,  as  coiuiMired  to  ,>.  {  uil  li;.'lit  In  ought  from  a  central  station. 
In  tho  )i«ra[rni|»li  hoaded  "I'li-cs  .iml  Fine-,"  tho  statement  was 
niJiilf  ilhit  "  t  ljrottIe«l  finssaget'  rhcok  tlic  rfnw  of  these  fluids 
(eutsftin,  wuter,  or  gases)  in  a  «»Of<'  dci  iiitjd  manner."  The 
reason  why  this  well-known  truth  lixl  impressed  the  cuq- 
Rulting  cnginerr  of  the  Athona'um  »u  luiich  as  it  Hc-emcd  lo 
ha\o  done,  ■^n:-  ilmt  lie  decided  at  first  to  connect  tho 
original  small  chiiiuicv  by  a  wrought  iron  box  tluo  to  lite 
new  boilers,  the  result  twing  that  there  was  not  sufficient 
draught  to  bom  the  fuel,  and  hence  the  blackest  of  black  amoka, 
aod  little  Bteam.  A  ataam  jet  facoed  dianghi  amiUanea  waa  got 
aad  did  no  good ;  only  at  laat  waa  a  prapar  cnJnaay  ataotad, 
which  ap|ieared  to  give  such  excellent  natural  draught  that  most 
pmctical  men  would  wonder  of  what  use  was  the  steam  jet.  IM  the 
grate  anrfaoa  be  made  so  that  'JOIb.  of  good  ooal  be  burned  with 
natural  draagkt  nar  simare  foot  of  fire  grato,  get  ao  intelligent 
tiremnn  who  would  regulate  the  fiio  with  the  cfiimnpy  damficr  nnd 
not  by  the  (ire  doors,  as  was  mti^tly  rione  ;it  [iie-"«  rit  :  tlnjtc  would 
then  lie  abundance  of  steam  witti  econcrr.y.  nnil  no  mure  mnoko 
than  at  iMciont.  With  reference  to  Mr.  !riiniej(on'!<  rcin.irkn  on 
the  pn;;  I  III-.-,  ill-  wiwld  any  of  thtMii  inm^li  mi  lie  Utul  said  iii  re^'ird 
to  tliL-  lioik-r>  iM  r-unccrnwl  »;/»_>  iin<l  :<j>eed  ;  and  also  that  he  hlvd  it 
fi  iin  oiiu'iiK  Ufit  ul  exiwrionoe  in  such  rnnttors,  that  commercial 
elhi  i.^ncy  was  attainea  best  with  sub-livulcl  i>o»  or,  ju.-^t  as  adopted 
ill  the  Atliciia-um.  Undoubtedly  it  r«»|uiied  lueti  of  higher 
iatelUganaa  to  tend  fajnt-sieaming  boileraaiMJ  fast-running  aq|^ea, 
and  ooa  aouid  not  (to  take  an  extrama  inatance),  expMt  a  farm 
laboanr  who  now  and  asnin  ahovaM  ooal  ImIow  an  egg-ended 
btrflar,  to  ba  ablo  at  once  to  keep  ataady  steam  in  a  6re  mgina 
boiler,  or  in  a  Tborneycroft  tubular  tor{X^o  bcmt  boiler.  Kavar- 
theless,  the  higher  intelligence  could  be  |<ro<-iiic<l,  utid  should  ba 
got  and  |Mtid  for,  as  it  could  easily  be  out  of  the  saving  ciTected. 

Mr.  M'WlUrter  said  he  was  surprised  at  seeing  Prof.  Jamieson 
publishing  such  statements  at  they  had  in  that  |>ii|i«r.  The  infor- 
mation Prof,  •laniieson  liad  given  rather  cU.iieil  tin?  ground;  but  it 
MiiiiM  hnvc  Hcen  niiiff'h  easier  and  much  botbjr  for  the  (iii-cn»«loo 
if  the  facts  iirul  iiguich  put  forward  that  tiseiunir  li.-id  been 
ciitlKMlieil  ill  th"  pa^M  r  iiA  puhUshe<l ;  imrticulatii  of  tests  were 
klvva^-s  more  viilnaiilc  than  tho  results.  Hesulta  were  alwayii 
suspicious.  This  v^ilh  idl  iu><j>ec<t  to  Prof.  Jamieson 's  standitif;,  as 
he  was  sure  that  tho  author  wouUl  be  the  very  laat  to  accent  results 
from  anyone  without  the  necessary  dataenabl  ing  theae  to  beutscuseod. 
Ho  (Mr.  M'\Vhirt«r)  wished  to  Call  attautma  to  tho  faotora  «i 
elliciency.  lie  quite  agreed  with  tlM  poaltloo  tho  aathor  took  op 
in  regard  to  the  difference  between  amal)  high-speed  anglMa  and 
larger  oni;ineB  ninoing  with  slower  ravototioas.  in  the  AHNamom 
it  would  have  been  irn|iOMible  t«  have  put  in  htrge  Corliss  en^noe, 
which  would  no  doubt  have  given  good  work  and  high  clficionoy. 
When  it  wa»  rememherefl  "fiat  smth  engines  an  those  tamed  oat 
by  Wiilans,  running  at  4t)>>  n  \  i>l>it  <oiis,  and  obtaining  an  aloettloal 
horse-fiowcr  for  (Miinclhint;  like  l"<lli.  of  ^tonin  jirct«(«iirc — 

Prof-  JamlcBon  ;  More  licm  that -  iN.  .\n  (:lecti  ic;il  hui>i>- 
Jtowor  would  rw|iisie  fully  mure  tiinn  -^ib.  of  locul  wjitcr  |»-i  limn 
Mr.  M'Wbirter:  If  I'rof  l.imioson  would  rofrr  to  tin-  'liM  u»->in-i 
liiKt  year  at  the  Institution  of  Kloctrical  Engineers,  he  would  tirnl 
it.  af  he  had  stated.  He  referred  totlicli.-ica-isionon  Prof.  Forbes's 
jKijjer  on  electric  lighting,  etc.  Hero  I'rof.  Forbes  referred  to 
one  firm  in  Berlin  using  Corliss  engines,  and  working  with  n 
consumpt  of  151b.  of  water  per  electrical  horse-power.  It  would 
bo  n  vei^  mod  thmg  if  thoy  won  tooet  tho  nHiHoof  the  forced 
draught  t£at  Pnt.  JamiwoB  had  oaad.  ThihwaaaaBething  new, 
and  it  would  ba  a  vary  good  tUair  to  gat  tha  ataam  raaalta  with 
and  without  it.  From  tha  anthora  renuuha  about  tba  aoenmnla- 
tors,  and  the  defect  of  avoiding  reversals,  it  appeared  that  ho  had 
no  E.M.F.  cut-ont  in  use. 
Prot  Jamlaaom  :  Wo  have  that.  It  will  be  aeon  in  t  he  drawing. 
Mr.  M'Wbirter:  Coming  to  tho  dynamos,  he  did  not  at  all 
nt;rw  with  fhr;  rtMimrl;";  of  Mr.  Mnvnr.  He  liiid  no  trouble  what- 
ever in  u»in;j  (-oiii[K)unil  ilynaino.-i,  cither  in  w ork iiii;  t licrn  Mii^'ly  or 
couple<i  together;  but  at  tiio  i^iiio  tunc  it  \v.ii>  iiL-ccnuiry  lo  iw-.i-ist 
the  regulation  of  compounding  by  mcuis  of  a  Hinall  rlieo-i.>»t 
inserted  in  the  shunt  circuit  ;  the  reason  lur  llu».  which  wtus  well 
known,  being  that,  no  matter  how  exact  a  dynamo  might  bo  made 
to  coin[ioun<r  immediately  on  starting  work,  the  rise  of  temiieratunj 
in  tho  ticld  magnet  coil*  altered  the  rclstivo  values  of  the  shunt  and 
series  excitation,  and  lowered  the  permeability  of  the  field  niagnola. 
Aathe  temperature  inoreasod,  both  tended  to  redaoetiie voliaga  at 
tha  terminala  of  the  niaohine  after  i»avifig  iMen  ran  for  aoma  feinia.  In 
oihig  coupouiid  dynamoa  on  tho  loma  eircnit  where  aooamnlatofa 
wow  oMO.  (iMy  wwo  MtCainly  tCDoUasome,  but  tUv^!ll|l4  Jvi, 
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ily  f^unrfletl  «ij;nin!il.  His  tirm  u^^oil  an  arrangement  wlicrcby  it 
wiMs  quite  inifjoMible  to  hftve  the  accumulator*  jn!ne<l  xi\t  to  the 
main  circuit  at  the  eniii><  limo  nx  the  dynAtnos.  It  wnn  cvcuodingly 
•impio  and  convenient.  It.  Wive  a  (rity  the  iitem  uj>uti  >lyti;iriioii  u-ere 
not  marked,  m  the  nmkllnem  of  the  ocalo  made  acouraic  iiu'.iturL' 
menta  difficult.  The  first  thing  that  would  occur  tocluclrical  cn^i 
BWWVWlfltlMlftthe  AthenjuumilynamoA  appeared  to  bemuch  too  omall 
for  fchalr  work.  H«  did  not  iinderitUou  why  such  small  maf^incn 
w*re  put  invalid  this inpraMiion  wiuioaciAnD«a  bjrtlM«lM(riMldata. 
Taking  the  iWffolRtimw  m  given,  alta  the  velto  end  tfae  anselnrc' 
Uinw,  oriof  Kmpffa  fonnidm  tbm 
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uacful  line*  in  the  ma{(net,  untl  inking'  tho  ma(,'iit-t  lUin. 
(liataoier,  then  there  would  be  IH  b  equare  inches,  or  a  Huz  \>ct 
•qunre  Imoh 

"  7«« ' 


or,  tjikinj;  f,l)e  lenkn^'o  value  lie  e(|ual  to  I "35  for  this  foi m  rif  field, 
tllCU  the  lot-Ill  Ilux  [W-r  sijuareinch  This  hum  not  only  iiutch 

above  usual  iniiftire,  but.  wog  hightT  timii  w  hut  hiix  luthorto  hpen 
taken  an  tlio  thcoretiuid  hmitof  magneliMaliuu,  andshuu  txi  lh:il  iho 
watta  expended  in  obtaining;  this  very  intenm  field  were  much  loo 
h%b  {  Id  other  words,  that  the  mo^etteatKHi  waa  obtained  at  too 
liigb  apciea.  This  would  baseonwheo  thagrooaafderad  that  the  foroe 
tMOind  Ibp  auRnetisation  had  to  b*  iaenaMd  from  4-6,  with  aa 
induction  of  I6lira»  por  ngan  imab,  te  7*7,  with  an  iadnotioa 
(wiual  to  17  linee  \msi  Mjuare  iBob.  Hbdem  praotifleahovad  that  very 
few  dynamos  were  now  made  with  a  gm^or  magnetie  flax  than  lu 
linee  per  square  iaeb  (naafalK  Be  (Mr.  M'Wblrier)  hadoecaaion  to 
(leai^rn  a  dynamo  for  alnoet  exactly  aimilar  output.  Instead 
of  havii^  78-Sin.  of  croaa-ieetlon  la  tk»  maf^not.  ho  hud  found 
that  to  get  good  work  it  waa  aaoaamy  fee  jnit  in  section  c((ual  to 
117  nquare  imh«a,aad  tbia  dynamo  MM  a  arum  armature,  whereas 
the  Athenaeum  machines  wore  Crammo  wound.  Coming  to  the 
itrin.it  ure  of  tho  Atheniuum  dynamox,  ho  (ouml  them  in  much  the 
name  condition  as  th<«  flcUi  ni.-i<.'iicl.s  -ti.uncly,  otrerkmded.  Tho 
annaturo-tiirtin  »ure  gi%cn  :Lh  l'4s,  ;iii'.l  {\n>^  multiplied  bjf  hidf  the 
total  oiuteut  gave  the  load  in  ampere-turos : 

X  77= l,flOOsaBiipen>tiiraa. 
(To  6e  eonffivaed.) 


CAMBBIDGE  LIGHTING. 


At  a  raoaot  tneatliw  tbe  Town  Conneil,  the  debate  oa  deetric 
Ijgbtfaig  was  renuneiL 

A  com|>rohendve  report  from  the  Electric  Lighting  Commitloe 
wan  pldcod  in  the  harnU  of  mcmben*  of  the  Council,  giving  tho 
etitire  history  of  tho  work  of  the  oommittoo  since  their  liret  meeting 
on  November  1.5,  1889.  The  proceedings  Included  Dr.  Fleming's 
I  cix>rt,  which  wom  before  the  committee  on  the  1 1  th  December, 
IHS9  ;  the  armntrement*  mnde  by  thocommittoc  ns  to  tho  emp)oy 
niciit  aiivl  rcmunLTiiti'jn  of  1  )r.  Fh.'ining  ;  Dr.  FlciningV  r'-portn 
at  Uio  aUi  liwcmh.  r,  IMHt,  lUil  l  ltfi  A|iril  Isist  ;  nn<l,  !r.-<lly,  the 
letters  from  I'rof. i  i-irnL'tt  Mi.  Fin' li,  iLiivd  1  ti'i  A(u  il,  h  April, 
25lh  Aj»ril,  "iNth  AjtiI,  and  I2th  May  1il-i.  Tlic^s  laud  uiuiow.* 
t^ij  tin!  ^'y^toin  of  tiri  trie  lighting  which  hiis  U on  carried  out  by 
Mr.  Fftrtonn  in  N'c«<-a»tle-uf>on-Tynp.  inil  M.hirh  I'rnf.  Carneti 
believed  to  be  well  cuinptctl  to  t!io  rc'piin.-tiiont-'  of  Cioubridgo. 
Tbe  letter.'*  ;il«i  the  rwtultH  uf  the  iHwt*  applied  to  Mr. 

I'arsoiii's  ni'li.il  i^oiiLrat^tr,  with  a  view  to  arriving  at  tho  uoal  con- 
sum|>tiou.  TJie  ci»»iinltee  presented  aU  these  clocuments  (or  the 
oonsidorution  of  tho  Council,  and  again  reooouBaaded  tiie adoption 
of  the  ro(iort  of  the  1st  of  May  lai^ 

Aidamaa  naaih  lald  the  main  «[Haation  thay  hml  to  conitidcr 
that  day  waa  aot  whether  tlio  Omaeitwoald  adopt  u  nvritem  of 
deetrio  lishtinf  far  pnblie  itceete,  baoanae  that  quaatioo  nod  been 
taiiad  aad  dianneUy  deeided  on  a  former  oooaaloa,  bat  what 
•ntam  thev  were  prepared  to  proceed  with  ?  He  would  not  ask 
IwOlNllieil  to  definitely  order  the  committee  to  adopt  the  system 
which  was  then  under  oonsiderution,  but  he  would  put  it  iti  another 
shape,  and  ask  them  to  au  tborise  the  committee  to  carry  tho  nchemo 
out.  The  committee  came  before  the  Council  that  day  asking  for 
authority.  Surely  it  was  high  time,  now  that  that  (|uostion  had 
been  beforo  the  Cotirn  it  for  -o  lont;  n  time,  to  take  some  definite 
slefis.  It  was  very  'Ift^uiihlo,  iih  ho  K:iirl  on  Thorrday  Li.'^t.  Chat 
they  should  utilise  ihc  win t«r.  If  tho  n  inti-r  was  orcr  I'lforo  th?* 
electric  light  waa  establiahnd,  ihi-y  wouht  not  ^utth.'it  Hiipporf  from 
Ihociutomers  which  they  »i>iikt  iiavo  if  tlitiy  h.ni  Mil-  lii;ltt  in  ihu 
earlier  iiart  of  tiiu  winter.  He  did  not  think  he  nooii  bother  the 
Council  by  going  iuto  tiiu  details  of  the  quest  ii>[i,  hc'-oiie  the  docu- 
nuinti  which  had  been  {irintod  by  order  of  the  t  unncil  hml  hern 
plseed  before  the  members  of  the  Council.  Fit?'!  of  iill.  thi  ic  unh 
ib'i  I'jj-ort  of  the  sub-committeo  who  went  to  N'uu  .-a."!  Ic  ;  thon 
U^j  hm\  thu  letters  and  the  discussion  raimcd  by  l>r.  Fieuiing  ; 
the  rsplies  of  Prof.  Oarnett  and  Mr.  Parsons,  aad  the  •ufaaeqnent 
letters  of  Prof.  Garnetl.    The  committee  found  tliat  the  wocma  at 


I  (he  tMfMnoeaRlaw  wera  in  am,  had  been  able 
li  aha  a  otrtaio  aalwIaiiMal  reoatt,  and  that  btuin«M  lud  been 

ewnad  on  at  a  ptotL  Therefore,  even  those  enginai,  intparltal 
•alh^y  wore,  spaaking  in  the  light  of  preaeut  improreaiaBtOi  wan 


If  they 


wore  satisfactory,  tbal  was  to  sav,  in  regard  to  yioidiog  profita, 
than  thnr  had  one  labataBtial  ftwfr  en  tlityooiud  pm  * 
tbafr  woni  tn  OunbridgBL  Ha  did  nefe  know  wbi 
loittee  would,  even  II  tfaoy  were  odviied  by  the  Corporation, 
iidoiit  precisely  the  same  Buehlnas  tint  were  in  nae  at  the 
works  at  Newcastle,  beoaaao  tiiero  wao  nndoubiedly  a  great  deal 
of  ililfcrenoc  in  the  price  of  omI  at  Kewoastle  and  Cambridge, 
and  what  would  very  well  |iay  at  Newcaotle  amnld  not 
nucvxcnrily  |iav  in  Cambridge.  Kut  thc-y  weroehown  a  new  form 
of  turbine,  which  would  eifect  very  groat  ooonomy.  An  experi* . 
ment  had  been  made  upon  tbe  new  machine,  and  the  result  went 
to  show  this  :  that  it  was  more  efficient  than  th(M<c  in  ura  ut  New- 
castle, and  it  required  OO  pv  cent,  less  fuel  to  do  the  khhip  amount 
of  work.  Thfrrfore,  if  1h<«y  coiild  make  a  profit  :»t  \l-h  (:4i«l1o,  Ihey 
roulil  iniike  n  profit,  iit  I '.niihriil^je,  Thoy  wern  not,  iw  hiwi  been 
rh.irj^'cd  .'i^niunt  the  committee,  taking  u|ion  theiuts«tU itn  tiieduties 
of  u\|,t:rtK.  No  man  sitting  round  those  tables  who  was  about  to 
triko  up  that  []ii«>ntion  would  say  he  was  an  export ;  he  wottld  ask 
for  rertain  fai-r-i,  make  enquiries  what  the  outlay  and  revenue  was 
likely  to  be,  would  M<«  the  ditferent  kinds  of  mnehinory  in  ti^e,  uiid 
the  r'--"'! It  MouM  ho  thnt  ,1  man  of  busiuortw  Hould  ho  in  .i  posinon 
to  form  a  uidguieal  lut  la  whether  he  would  or  would  nut  udupt  a 
system.  The  committee  and  sub  committee  had  been  doing  some- 
thing of  that  kind.  It  had  been  euggcsted  that  there  waa  0(4y 
oainion  amongit  eagioeete  wnh  nnid  to  that  Invantkin. 
taat  opiaioo  waa  adverae>  Be  End  wllh.klB  ene  cl 
the  whunaa  ef  tho  JVeeecifiivv  of  tbe  iBetltntftm  of  Mabbn- 
nioal  Bagbnm  in  Aagoat  aad  Oetobar,  18M,  wkon  llr. 
Paraoaa  road  a  pnuer  describing  (lio  tnrbines  which  ato  wow 
in  use  at  Newcastle.  There  waa  one  chorus  of  praiaa  from 
beginning  to  end.  After  retkding  extracts  from  the  speecbee  of 
several  men  of  eminence  in  favour  of  tbe  scheme,  Alderman  Finch 
said  if  it  was  true  that  there  waa  only  one  opinion  u\x>o  that  matter, 
thoy  then  knew  from  an  authoritative  source  what  that  opinion 
was.  He  did  not  think  he  need  go  any  further  into  the  merits  of  tho 
scheme.  The  sub-committee  who  went  to  Newc(i.'<t1e  wa.>>  ootn|x>scd 
of  tn«n  who  were  very  fnirly  ri>pr«-wntntivp  of  the  Council.  Thoy 
wcro  -"howri  tijiuro^  "iniiliir  Uj  Ihojif  xent  to  the  Konnl  of  Tra<ic  aa 
to  llieir  capital,  tho  hal.irire  Hheeif  aiifl  tho  monthly  pay  wheetji, 
and  UK  the  (L'uuncil  could  not  \;o  ntnl  look  ftt  those  dooumenls  for 
themselvee,  they  a«ked  them  to  HAy  that  they  would  belioro  thoee 
men  of  business,  and  study  tho  i-'AtoniLMitri  that  had  bocti  made. 
He  contended  that  the  pjirafjraph  m  the  rcjiort  which  had  been 
criticised  by  an  elcctriojil  journal  had  be<--ii  ftbundaiilly  verihed, 
inasmuch  as  instead  of  there  being  a  gum  of  Jo  per  cent,  there  was 
a  gain  of  nearly  SO  ^r  cent.  What  they  asked  them  to  do  wan  to 
authorise  the  committee  to  proceed  on  the  lines  of  their  report.  If 
they  agreed  to  that,  they  would  be  asked  to  appoint  Prof.  Garnet 
as  electri(»l  engineer  on  tlie  tenna  wbloh  beaddreeaed  to  the  town 
clerk,  and  whldn  the  eommitteetkeaght  vaty iPMonahla,  ami  then 
they  woaid  lie  eafced.  farther,  to  aaturiio  the  Bleetrio  Lighting 
Committee  to  prooaed  np  to  a  certain  anMonfe  of  aKnendifean>  Bo 
then  proposed  "  That  the  oonunittee  bo  wiCliotlaea  to  pioeaid  on 
the  liiaee  of  their  report." 
Conneiiller  Boon  MMoaded  tho  motion. 

Coonelllor  Dr.  Porter  said  he  felt  very  sorry  that  be  found  it 
necessary  to  move  an  amendment,  and  make  some  remarks  n|ion 
the  re|>ort  of  the  committee.  The  first  point  be  would  like  to 
refer  to  waa  the  poeitlon  of  Dr.  Fleming,  who  was  one  of  tbe 

hitjhost  aiitlioritif'*  on  clcctrir  en'/inecrtnf;.  Dr.  T'ortcrhad  rcirl  a 
copy  of  a  loiter  forwarded  to  Floiiiint;  by  tlio  town  clerk,  wdiich 
ho  said  made  i!  olo.ir  that  I'r.  FlemiIl^;  had  lioen  n|i|Kjintod  by  tlie 
Counoil.  Ho  ronlondu!  lli.it  tlu'  roinniittco  had  no  rij^ht  to  dismL«* 
an  oliioer  a[ipoitited  by  the  Council,  and  a-'iketi  for  lir.  tUeming  to 
ho  reinntattil  a.'  profo j-iou.il  .idvis^ir  to  the  Corjioration.  If  the 
couHiiitteo  ili^iiussotl  an  cuj^iiieer  simply  herauso  he  expressed 
opinion.'*  whieh  did  not  coincide  with  their  own,  he  did  not  mki  the 
use  of  an  expert  at  all.  Ho  would  like  to  make  one  or  tv^o  icmaiks 
U|ion  the  re()ort  of  tho  Electric  Lightinj;  Sub  ( 'oinimttec,  which 
wits  adopted  by  the  Rloctric  Lighting  Cotuinittee.  Tho  most 
im|x>rtnnt  queraon  for  the  Town  Council  to  OQOaider  was,  ho 
thought,  wonld  the  working  be  ramanerative !  Alderman  Finch 
referral  to  the  accuunte  Iwpt  at  N«iroMtl«k  ond  wonttened  th* 
proflu  they  might  cx])eot  If  thab  qritaa  m  adoDted.  ft  a—wid 
that  the  bahuwe  for  tho  haU-yMr       tMM,  Sr.  Fortor  then 


referred  to  what  be  oonafdered  to  be  two  meat  important 

from  the  accounts — namely,  interest  on  the  ca(»tal  expended  and 
refwirs  and  renewal  of  the  machinery.  If  those  items  were 
allowed,  tho  prolitA  would  be  £65,  and  if  they  deducted  a 
further  sum  for  extra  cost  of  coals  they  would  have  their  pro6t 
u(  £84.1  CDnvert4yl  into  ti  lorn  of  £4(M).  Ho  thoagbt  from  that 
statement  it  was  quite  clo.ir  t:h.it  the  works  at  Newcastle 
ufTonlcd  no  satisfactory  basiK  for  them  to  work  a  similar  system 
with  any  chance  of  making  any  profit  whataoever.  He  next 
quoted  stn(cmont«i  from  the  ri*jiort  of  the  rub  cammittee,  with  a 
view  of  jihowin<,'  that  twico  tho  amount  of  Htenm  wap  required  to 
wcnk  tho  turbine  «y»tein  that  waa  neces.-yiry  for  v^orking  other 
syKlemS  with  an  ordinary  eii;,'ino,  and  read  extracts  from  a  letter 
from  Messrs.  \\  ill.m»,  objeetin;;  to  iui'*leailini;  oLatements  in  tho 
ri'porf  ah  to  the  oon.uuni pt ion  of  .iteam  in  l  iic  l'.ar»onf  turbine  and 
the  \\  illatih  en^^iiie.  It  was  »<l4»ted  in  the  re[x)rt  that  in  tho  new 
form  r.f  I'at  j-onn  1 11  rhino,  ;i  t..avin^'  of  IC>  |>or  ociit  would  Ito ctrectcl, 
iuid  .Mr.  .Vlderiimu  Ftueii  in  hiis  «[jeeich  hwi  lulvanced  thiii  Mviog 
to  .V>  per  cent.  Prof.  Garnett's  reporta  rested  fax  too  much,  like 
that  of  tbe  committee,  on  hy[iothceis.  Why  were  not  the  esperi- 
BOWte  eondaoted  on  the  new  injrtalbitiao  at  Scotland  Yard,  and 
althypothetiealalatomentogot  ridof  t  He  atated  that  an  experi- 
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Laboratory,  abowed  that  the  conKuni|>tion  of  coal  per  unit  (rcnoratod 
waa  S-51b.  He  tbon^jht  tho  only  justification  for  tho  Town  Council 
undertrikini;  any  system  of  electric  liRhtinK  was  to  make  a  profit 
for  tJie  t'jlicf  of  the  ratos.  If  they  cuuld  nut  show  clearly  that  t)u  v 
could  m:ike  .i  [trofit,  thrn  it  woiiN  b<»  fjiiitp  ■wrong  for  tho  Council 
t-o  uini«rtAke  t\  Hcliciiie  u  liit  li  iin}.'hi.  iinnl\e  tlie  rate|iayerR  in  a 
great  loMj.  Hu  muvtjU  in  ^-iili^int.'  f  '  lur  tbo  ro|iort  bo  ameriHed, 
Dy  rofcrrini;  the  t|ue«tion  of  tlip  i  iln  i'Ticy  of  tho  ParnonB  turbine 
as  a  motor  to  Mr.  Kcnnoily,  M  I.(  .  K  ,  .iinl  rhat  l>r.  Fleming  bo 
reappoints t  pn.f!         »1  mivii-er  to  the  ("orix-'ration. 

OonaeiUor  Vlntor  :  M;>y  I  suik  tliu  question  whctiier  Dr. 
Ftondng  waa  sj>pointeri  by  this  Council  ? 

The  Tuwn  Olirk :  No,  sir  i  bo  was  not. 

OmuMlUar  Vtatar  s  Tfaw  Ur.  Partar^  ooiiitm.tioii'«atintjr  falls 
lo  the  Kradiid. 

CoQBoillor  Dr.  Pevtar  then  rend  n  |>ortion  of  tho  town  derk'a 
htter  to  Dr.  Fleroinff,  which  wm  -.i^  fulluvvs :  "  I  have  to  inform 
yoa  that  the  tcnnii  stated  in  your  letter  doscribin?  the  scope  of 
year  dnties  in  regard  to  the  electric  light  in  the  town  were 
approved  by  the  Electnr  T.i^'titing  CoBuuiltee,  aod  apon  their 
recommendation  have  beun  »iiiirtionod  by  Ike  CwmcQ,  Milijeat  to  a 
slight  nltonitjon  in  peraorapb  B." 

coonouier  Vtateri  vmt,  enraly,  ia  no  eppcSiitBMwft  by  tho 
Council. 

AldermMi  Oookerell  .~ci'otirlL"i  the  amendment,  mninly  Ix  causo 
he  tbonght  the  matter  n  qutttxl  further  consideration,  and  that 
tlif;y  niiglit  to  rerrive  fuMlier  advice  before  they  proceeded  Trith 
any  scbou>«.  II  ihtty  did  as  Alderman  Finch  asked  them  to  do, 
they  wiwkl  be  committing  themselves  irrevocablv  to  tbet  pai  t  irul  iir 
noheme.  He  t  hought  the  matter  woe  one  of  nttm  greet  im]>otianci.> 
to  the  town  thet  they  coold  not  do  bettor  then  b»ve  fnrtlier  advice 
befofe  taking  f urthor  proceedings  la  that  natter.  Aa  to  whetber 
Dr.  FlanUng  was  apixunted  by  the  Council,  he  was  surprised  to 
bear  tbe  suggestion  that  be  was  not.  He  distinctly  remembered 
tho  committee  makiti^'  n  i«{)ort  to  the  GoDDcil,  rad  the  Council 
confirmed  thatrejiuri.  It  I  bat  was  not  an  appatetBMBi  by  the 
Council  he  would  like  to  kuuv,-  what  wa«. 

CoaaoUlar  Vlater  ditlurol  wiUi  Alilennuu  (.'orkc-rell,  Jimi  Hfinl  it 
wae  not  a  ijuestion  for  fuitiier  r(iiifiiUriii.iuri  nt  all.  ii  wa.s  n 
ciuostion  of  lliedieposalof  theelfclncUfjlit  for  Ciuubriiii;!..-  tjy  t  do  Town 
Council, iiinlif  the  recommendation  oi  Uiecommilti'd  ilirownout 
that  tiioiiiiiij;,  lie  thoughtthey  wouldhavea  very  ktchU'IcjU  of  diffi- 
culty in  lindmi;  :i  coTnmittfle  who  would  labour  for  liio  ctluctric  light 
aj<i  they  had  dnno  for  yciirK  prv^t.  fir^t  of  fill,  ho  contended  tJoat 
I)r.  Fleming  hiuu«U  hod  prucUcally  reiiii|;ned~he  never  was 
appointed  by  the  GiMiioil  at  ail.  After  that  tiuw  eoohl  aot  place 
any  confidence  in  him  aa  a  practical  num.  Dr.  rorter  laid  atroes 
upon  the  balance-abeetr  pre|iaced  at  Newcastle,  from  which  he 
argoed  that  there  wonld  Da  a  bias  if  the  system  was  adopted  in 
C«mbridgo.  But  I>r.  Porter  might  have  looked  a  little  further, 
and  told  the  case  fairly.  Dr.  Porter  assumed  that  the  price  of  the 
electric  light  in  Cambridge  was  going  to  be  the  same  as  in  Xew- 
castle,  whereas  it  was  going  to  be  25  per  cent,  more,  which  made  a 
difference  of  £1,200  ppr  annum.  He  thontjht  Ur.  Porter  on^'ht  not 
to  liiivo  omitted  euch  an  imiMH  t.-iiit.  t^n--t.  The  rcii.-^oiiri  I'l  of. 
(nirriott  expressed  hitiiself  in  uuotu-  i:>f  tlic  .'olieiijp  were,  tir.Ht, 
thu  umall  cortof  the  machinery,  jinil  tlicn  ho  ucnt  ciM  irilo  tlt;t.ul> 
%bout.  the  buildings  and  thn  r-thncncy  ol  the  sLhtimo.  Now, 
if  the  coet  of  tho  mocliinc  lie  one  tliird  lif*  than  that 
recommended  by  Dr.  Fletuitigi  eukI  tlio  uiliciency  w«*  the 
same,  it  could  not  {XHwibly  no  contended  that  they  were 
advocating  the  cheapest  thing  simply  because  it  was  the  chon|ioHt. 
Ho  WW  Min»  tbaife  wary  nomber  of  iba  eomDiMBO  waa  (wrfectly 
the  baat  aeihaiiM.    Thora  ma  only  one 


■aaberwho  diflMl  aa  to  tba  report,  and  ho  not  npon  the  prin- 
eiple :  ho  tboogbt  it  woqM  bo  batter  in  the  hands  of  a  company 
than  in  the  hands  of  the  CorpoiaUon.  Tticy  had  the  unanimous 
report  of  tho  committee,  and  be  hoped  that  they  would  support 
it.  If  the  Council  were  going  to  andertnke  the  work,  thoy  ought 
to  do  it  at  once.  Thoir  urovi«ional  order  would  run  out  next  J  iTly, 
and  thoy  otig-hl  not  to  low  the  ehnnee  of  tnktti>r  the 'natter  up. 
Ho  U)0>i^,'l>t  lli.1t  |>.i.-t  rvivfTicnce  nhowcd  tlint  if  thu  (.'ouncil  hod 
tioen  wi0o  in  taking'  up  tlic  \^ork  of  the  water  ami  gas  compmiies— 
and  ho  went  fiirtliur,  uri'l  ^ind  lUo  traaawaya  tbay  woaUfbe  very 
much  better  ott  than  Iticy  w  ere. 

CoancUlor  BurfOrd  CKprCHJ'fl  n  hn[K>  thn^  tho  iimcniliiicrit 
would  be  accepted.  They  htul  tttu  ni<U:(iayc[ji  Ui  t>iu<iy,  Mid  ho 
maintained  that  they,  as  a  coqiorate  body,  ought  not  to  enter  into 
any  commercial  spectilatton  unless  they  coukl  make  it  pay.  Thoy 
vara  in  DO  partimkrbuiy  lor  yMilMtiio  light;  thoy  «mU  wait 
a  Uttla  wbUau  Ha  tboiii^  »  wwdd  ba  a  giwt^al  belter- 
Umco  woM  ba  Urn  axpanaa  and  riak— if  a  oompany  took  the 
matter  ap.  Ho  did  not  know  they  had  individuals  who  could 
carry  out  that  matter  better  than  they  coold  in  London.  Thoy 
did  not  find  anv  oorporation  or  voetry  baring  taken  the  matter  up 
in  London,  and  be  thought  that  with  one  exception  public  bodies 
were  like  I^ondoo.  If  they  went  to  Birmingham,  they  faun<l 
tho  Council  in  »  nimilur  fwtlion  to  (1if«nn»<5lve».  They  found, 
after  a  great  ilu.il  of  (iit-cuusion,  it  would  bu  much  wiser  and 
Ipp*  ««t[»nse  to  tho  riitr|.riyer8  if  a  private  rrtmpany  tturtk  th(5 
niiittur  vifi.  H>'  f<:lt  COrliiin  that  the  (wloptioii  of  t  hn  t  Urlrir  li-.'ht 
by  Ihf  liiiiiioil  woiil'l  moan  incrcfv#«d  ^^t<.^■•.  If  tln  v  li<_irrow>'<l 
i.'iti.lxni  or  I'lO.MK)  it  must  iiic:in  iin  incrcano  in  tho  r»10!<.  Ho  loll 
oorliuii  lluvt  if  llicy  (irouiotol  lliut,  -voliotjio  tlioy  would  iiave 
increased  rutee,  but  if  they  throw  the  resitoneibility  on  an  indi- 
vidual or  company  thoy  could  get  what  they  aakotl  for.  It  was 
'  »•  natter  to  enter  lotothafe  aabaoM  hastily.  Tbagrbad 
anlaadid  reports,  bat  nAn  Dr.  Homing  probai  the 
ba  Rraad  to  ba  a  fajbua.  Baaafal  that  Dr.  ~  ' 
Mibtahambaaa  dlMstaad.  Dr.  FteubMr  waa  a 


Miontious  man,  and  too  oonscicntious  to  allow  the  Corporation  to 
bo  dragged  into  a  thing  which  he  thought  would  not  pav.  He 
wanted  the  electric  light— it  w.ifl  n  y]ilcn(ii(l  thing  -  but  h«  t  noupbt 
!  Iicy  ou^'lit  not  to  (»|iei»d  tlie  rate|«»ycrs'  inonpy  when  thuy  «inil<i 
not  receive  benciit.  Ho  knew  there  wiut  n  .»l-nttp;  fco'.niL'  ihut  it 
would  bo  a  good  thing  if  tho  uuitlor  wiui  in  i  )m  li:tr)>U  of  a  •'orn|>iiny. 

ConneUler  K.  C.  Yonng  thouglit  they  b.i  i  aliLmiy  'urtlnl  tho 
«|ue«<lion  Mome  titiio -i:)CC  thnt  th<'>  ictcmiiil  to  ury  ;ii:it  work 
out.  Were  they  discussing  that  iuoniiiig  wiietliur  they  wojo  to 
have  the  olortric  light  or  not?  Ho  understood  they  had  already 
agreed  to  undertake  the  electric  light,  and  tho  only  point  they  had 
to  oonaider  wa«,  which  waa  tba  beat  mekfaiod  of  oaciying  it  late 
esecntion.  On  Uie  advice  of  Dr.  FlemiBfc  a  r  *  ^  i-^ 


to  them  which  they  thoii|;bt  would  pay,  both  financially  and  aa 
far  as  tho  lighting  was  eoncerncd.  To  their  aorpriaa  Uugp  dla- 
covered,  aa  time  went  on,  that  inatead  ol  that  being  tba  caae,  the 

initial  co«(«  were  eo  great  that  tho  OOAinittao  mtiat  of  Bauenity 

stay  their  bund.  A  Fiit>  committee  was  np]iointod  to  consider 
whether  some  more  ixccllcnt  way  might  not  be  devi«ed  for 
executing  what  wtu<  the  intention  of  the  Council.  The  sub- 
committee visited  Newcastle  and  Bradford,  and  catno  b(u:k 
with  a  rofwrt  >'tron<rly  ;wIvi>ciitin<T  tho  fiflnption  of  Mr. 
Parsons's  -ysti-ni.  They  hini  nut  dihtni^i-t^.l  1  >r.  Flotniti^' ;  liO 
•aid  l>r.  Fleming;  I'.id  praf  tir.iUy  withdrawn  fioui  the  uluat ion. 
When  tho  matter  -uliiiiittocf  to  Dr.  Fleming,  ho  diritinctly 
said  ho  could  not  r<jciijmiuuitd  the  system  of  Mr.  Parsoiih  ;  and 
tiiey,  on  the  other  hand,  couhl  not  accept  Ur.  Fleming's  schetne, 
because  the  costs  were  so  great.  The  Question  was  whether  thoy 
should  or  not  adopt  the  system  of  Mr.  ranooi^  which,  ia  ooatia' 
disdnutioo  to  Dr.  Fleming,  they  b«llaved  oaald  ba  mdkail  at  a 
profit.  Ha  did  not  eotpaet  mneh  prolit  for  tbe  Sret  vear  or  two ; 
no  one  who  ataitad  a  new  venture  expected  that ;  but  when  ha 
looked  at  the  fact  that  the  light  would  bo  all  over  the  town  in  10 
or  l.'i  yearn'  time,  be  thought  that  bhoao  who  found  the  money  for 
the  undertaking  would  receive  [H-otit  from  it.  In  the  case  of  the 
water  and  gas  companies,  tiie  peo[j4e  all  over  the  town  were 
obliged  to  have  water,  .iiid  in  many  cnscs  they  were  obli;^od  to 
have  gas,  and  the  shareholdci  ri:M[x-<l  tlie  benefit  :  but  it,  on  the 
other  r)«nfl,  tho  f  orpondion  undertook  t  ho  nuimigoisienl  of  tho«e 
cuncenis,  llic  r;ito|i.iyLii-  wi.iidd  hjive  reeoived  thu  benefit.  That 
w»«  the  reri.-on  w  liv  he  h;i<l  .nl\v.'iy/<  ad  ^  o<-jited  that  those  OOnCorOs 
should  by  ill  the  liand*  uf  Vhe  t'oi  ikh  i>t  ion. 

ConnetUor  Sr.  Keaay  obMJi  vuu  that  Councillor  Young  socinod 
to  forgot  that  the  inhabitanto  of  the  town  were  under  no  obliga- 
tion to  have  the  electric  lights  Their  experience  bad  been  very 
much  csilargod  in  more  than  ooe  diraetioa  aiaea  tihav  inat  lonaaa 
the  idea  of  applying  lo  the  Local  Govanunaut  Board  la  (alataBoa 
to  that  matt«-.  Wbat  bad  tbsf  there  that  day  in  tiiatmiortt 
They  had  a  record  of  tbe  oh&ngea  and  experioneeo  of  tba 
committee.  It  waa  not  very  long  ago  that  a  scheme  was  to  have 
been  cnrrietl  out  by  Dr.  Fleming.  That  won  put  to  the  test  of 
experience  by  tbe  op{x>nents  of  the  scliome  and  coUapeed.  Then 
the  committee  brought  forward  another  scheme,  wiiich  looked 
ffju.-illy  well  uf)on  paper,  Th.it  was  suhmittfld  to  tho  onplmipht  of 
I'r.  Fieitiing,  and  that  f>'':iin  e'-i|].i|'"od,  a:ul  ttie  roiisei|uenee  wns 
l>r.  Fiemin'T  co!lnp«ied  aliw.  Ho  (Councillor  Ur.  Kenn\  )  wjlh  con- 
tending thuL  d;iy  that  they  were  entitled  even  :it  th.it  st.iL:o  to 
consiHer  win  Iher  or  not  it  was  Hpfinihie  that  the  ( 'orjK<riition 
should  inid-;;[  lake  that  work,  ('ouiiedloi  I'.urfor.l  had  [oldthern  thot, 
his  iiicrcjuiiig  cx|jorionco  uf  thu  work  ol  tho  I'orjior.it ion  h.id  led 
him  Ktoiwlity  to  believe  that  it  would  bo  unwine  for  the  l  orpor.iti-^n 
to  undertake  cxtm  duticf.  He  confetwod  exactly  tht;  sauiu.  lie 
woB  in  a  poeition  of  doubt  when  be  firat  came  into  the  iktaneU, 
but  ble  inereasing  cxperienoe  of  tbe  bnrdena  on  the  aboukleta  of 
the  Corporation  led  nim  to  thiak  that  tbey  vara  not  a  body 
sufficiently  numerous,  and  bad  anfKclent  letaureto  ba  able  to  taka 
upon  their  shoulden)  an  extremely  imj'Ynrt.:tnt  cTimmerclal  under- 
taking. He  felt  that  the  more  beic  tu'^c  th.u  nn  loi  t:iking  involved 
a  capital  expenditure  of  not  lees  than  £21,W)0.  That  might  bo  a 
Henbite  to  some  Cor  jtoratians,  but  they  were  to  take  it  ufxin  thoir 
shoulders  when  thoy  had  a  great  sewage  fw-lifme  whirh  they  oould 
not  pMflibly  put  ofl.  For  those  reasons  he  lioi><;ii  tliey  wnidd  (laueo 
before  it  w(»«  too  lute,  and  resign  that  iin]<irtiint  undortakinjj  t.o 
privutc  eiileriiri.-e. 

Councillor  Whlblejr  said  that  with  refpreiu:ro  to  the  question 
whieli  hiel  Ixjen  r.iitied  a«  to  whether  the  ^eliemo  should  be  under- 
t«k«n  by  it  I'orpuration  ora  private  coini<any.  b«  felt  very  strongly 
that  it  should  be  in  the  hands  of  the  Cor)Nirat>iin. 

ConneUlor  Bend  said  that  as  electnoity  was  comparatively  a 
new  adieDCOt  and  improeemanta  toak  place  every  year,  it  was  just 
possible  that  altar  tba  aowtmittaa  bad  bean  at  work  aom^tne, 
they  would  find  a  more  excellent  aobematbaa  thy  bad  at  praaaat. 
He  thought  they  were  vei^  much  todabtad  to  Dr.  JPortar  for 
pointing  out  that  th«y  ought  not  to  andartak*  wOilia  af  that 
sort  uolosa  they  wuuld  bu  remonarative.  Ho  (Coonetilor  Bond) 
would  rather  »ay,  unless  the  town  were  safe  from  loalog  money. 
If  the  committee  were  going  to  carry  out  that  scheme,  had  they 
made  up  their  minds  that  the  town  would  not  inrur  a  loss?  If 
thoy  did  not  carry  t.hat  report,  of  course  the  eoinmiiteo  would 
rfssign.  Where  were  they  going  lo  frr^t  another  counnittee  '  He 
thought  it  would  bo  better  if  u|  i  isuie  njm|)any  wei  i- .illow cii  t.» 
o:irry  the  scheme  out  :  but  unH<  i  tlie  riieum»tances  ho  hud  eomu 
to  the  eonrlni^iori  that  they  would  be  nble  tO  make  it  (lay,  urid  ibo 

Luwii  viould  Out  be  involved  ill  a  lo&e.  Uo  did  not  f^i  (i;s]i<i«e<l 
after  tho  hard  work  tho  committee  had  done  to  o;i|io.'<c  the  mnttun. 

Alderman  Flnek  pointed  out  tliat  if  he  shared  trbu  auxiety 
shown  by  several  nMMbaia  af  the  Council  as  to  whether  the  under- 
taking would  pay,  ba  wauM  not  make  the  praponal  he  had  done. 
He  waaoonfldanttbattbaaabema  woold  be  made  to  pay.  With 
itnid  la  Dr.  Haninst  whaa  ba  aniaad  at  ^that  conclu>ioaw|dBb,i^ 
^  •  ijigiiizeu  oyvjCJagle 
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■d  ti««a  ■(«(«(],  tlwre  WM  not  •  ■inele  nMnbar  ol  tbe«oiBmltt«e 

repflrod  to  on  with  hte  leheiBAL  He  <»nt«nded  tbitSr.  Porter 
Ml  formod  liin  opinion  on  nurrow  premUe*,  and  oiinelad«d  by 
tntitijj  that  the  committM  bdlleved  that  the  »chenio  would  p«y 
K  wuy. 

Oil  the  Amendment  bcinjj  put  to  the  meeting,  10  voted  (or  it 
nd  10  a^inst.    The  motion  wan  then  agre«<l  to. 

On  tho  motion  of  Aldennu  PliMk,  aeoonded  by  CooaoUlor 
Winter,  it  who  decided  to  apfioint  Piof.  W.  GMOtttt  «lMt*iaU 

iTiL'iii(»or  for  rnrryinrr  nti*  the  achonie. 

It  w  iiJ  nl-d  li- (ill.  (I  :  "  That  in  tho  event  of  their  rc|>ort  of  lut 
>Ia\-  liciii;^'  .iiioitti  il  by  tlif  Council,  thoy  be nuthoris^-i!  tn  eotirlnrlo 
>  itii  r  art  s  fill  '  1,.- <  ;i:  r  \  iiii;  out  of  the  electric  lighliutr  of  tho  Inwn 
'II  f  !if  ;.'i-Tic  ral  lines  of  tliot  roiiort,  it  heinj;  tin'l<irfiiood  that  llie 
<i;:,l  c.^t  -liull  iKit  ijvcecd  £"26,;/>0,  afxi  that  tlic  inittallaklon  sliall 
uttic©  for  5,0(XI  lightfl  of  16  c.p.  or  their  equivalent." 


COMPANIES'  MEETINGS. 


CITY  AND  SOUTH  LONDON  RAILWAY. 

The  (uljoumcd  general  meeting  of  thin  Company,  to  consider  the 
luoj'tion  of  raiding  further  capital,  wa«  hold  on  TuoMiuy  at  Win- 
lie-t.>r  Hou«ip.  Mr.  c.  (,'.  Mott  (ciMimum)  prtaidiog.  A  nportoi 
:.\n-  |.ro<jC'L'<liti<:s  wliicfi  gave  riw to  IIiHMijaamiiieiitwIllbs found 

ill  (iiif  i.isnr  fnr  .luno  lU. 

'I'Ui;  Chairman  s.iid  thoy  winiM  i  I'liiotnher  thnt  t  he  meeting 
iield  on  June  Iti  it  WHS-  ((.-ixL'il  th:jt  in  the  interval  tlie  IMn'f^torK 
should  have  a  conforont-o  witli  wimo  of  tho  lar^joi  sfi.u  eholii.  rr<  uf 
!l>0  Cointmny  to  uec  Hhctlior  uny  method  «iuM  h<i  dovisoii  lor 
l  iii-iii;^-  tlio  ini  lit  idiuil  riipitn!  in  a  iiottot  ami  tixii  r  t'Cainjiniral 
W.kV  lliau  Jiinl  l;»eii  rir(')<>«c<l.  That  con fcrcnrc  )m<l  Iteen  hiiltl, 
and  the  mutter  hod  In* n  v<  iy  fnlly  ut-.d  rixicfully  di>>cug8ed  ; 
and  in  the  reffidt  It  ^igreod  by  all  of  tliotu,  he  thought, 

CilMb  tbs  recxMnmendntion  made  to  them  by  the  T>ircctr>r« 
¥rM  the  bast  And  moat  econotnical  way  of  raising  the  money. 
It  WM  prowwod  to  •tishUy  NMMlifj  the  rewlMt£m,  and  thia 
<|iiito  mob  tho  vioir  the  Dtraeton  tbomMtveo— miMlIy,  that 
nit  dough  thev  created  £]SO,OflO  of  preference  Aharea,  tbtgr  alMMld 
be  autnorii<cd  at  tho  prencnt  moment  to  iwne  only  5,000  of  tliem—' 
tlMt  waa  £SOM0.  It  had  also  been  thou'^Ht  di  Mirnble  that  the 
preleronoe  sharex  should  carry  with  theja  t-)tr  ordinary  voting 
iiowor,  the  Ranio  af)  the  "nil till:  y  Almroholdcr^  Iwid.  He  eoncludc<l 
by  pro|)o«iing  :  "  That  lhi>  l  u-ojution  imsaed  at  the  general  meeting 
of  tho  t'omjiany,  hold  on  August  l*2th,  ISiH),  relating  to  the 
iTcation  of  the  now  capital  nuthori<ied  by  the  City  and  South 
lA>mhiii  HniSrny  Art,  \S'My  hf^,  and  iht-  snmo  in  hereby,  c«noellp<l 
utid  iinniillc'i,  I'M'i  jit  In  tin-  <-i,.ii!on  or  isfao  of  j,0»¥,l  ordinary 
nhate.*  of  jCIO  e<ii:h,  [>art  of  tlio  total  imtrdwr  of  •JliinM)  !<hnru9t 
.iMhorii)e<l  by  tho  »ftid  toolutii m  '  'I'hi-  w  a<  ^i'njilv  oanoelling 
vvli.tt  they  did  nearly  a  year  HQO  in  creating  all  the  balance  a« 
onlir  uy  >  i[nt  il.  They  Biwb flonoel  IhlB  bauni thay could cTMto 
tho  (iroiercnce  share*. 

The  motion  wia  aeooudod  by  Mr.  S,  Mwlwiy,  aud  ooitiad 
unanimou(i|y. 

The  ChalmuHi  then  pro(K»od  tho  following  resolution  :  "That 
jCt.Vl.tMl  of  theaharo  Oaitital,  being  the  balance  of  the  CJOO.iXK) 
Wilihoriaed  to  be  oroutod  by  the  City  and  South  London  Railway 
Act.  \mt,  be,  a>td  the  aeme  b hereby,  created  in  Id.OUU  prefeience 
sharaa  ei  ClOeueh.  beerinv  inteieatet  the  nteof  £5  per  eeob  per 
nnnnm,  and  that  theDlraeton  be.  end  thai  they  era  bareby,  aunw- 
i  Uf)i\  to  tMuo  i»,f)Oi»  of  iiuoh  prefcrenoe  ahnreo,  in  Huch  amounts,  at 
-lu  h  time<<,  and  on  ouch  terms  and  oonditiona  an  thuy  may  think 
Tho  holdcrK  of  the  preferenee  aharaa  hereby  onated  ahall  be 

titled  to  vote  oa  the  aame  aeale  of  voting  ee  the  holders  of 
uidinary  shareti." 

Hr.  Banbury  Mcondixl  t)io  resolution. 

A  Shareholder  aaked  whether  the  interest  wan  cumulative. 

The  Cbairmaa  xnid  that  they  could  not  make  it  cumulative 
>in*l<*r  tSoir  Aft.  The  ohnrrs  wf>r<^,  in  frtrt,  nrditiary  j-!i;in^«,  Imvini,' 
a  priiiruy  ;iH  i  i^'aiilfii  inleiixt.  Ttii-y  iini-l  reinrinl>rr  ihii".  t  ^lL' 
anlOUHi  of  (ii  i  tinnce  raj.ita)  thoy  created  woa  very  amoU  io  pro- 
|)ortion  to  the  or  lmiuy  "  niitnl  munh  BBiaHar  diao  hi  the  oase 
of  any  other  railway  com{)any. 
■   The  teaelutloa  wee  earikd  uneBiineaily. 


COMPANIES'  REPORTS. 


NATIONAL  TELEPHONE  COMPANY. 

The  report  of  the  Dlreetoie  fior  the  year  ending  April  90  atatea 
that  there  ia  a  balance  to  the  credit  of  net  revenue  account  of 
{IM,(I2I.  Kk.  Id.,  after  providing,  among  other  charges,  for  tho 
cxpcuwis  of  issuing  new  dobenture  stock,  imd  the  accruc<l  intere>>t 
thereon  to  April  'M,  Of  this  amount  the  sum  of  £G'2,97:t  ha« 

been  absorbed  by  tho  payment  of  an  int-urim  dividend  on  the  pre- 
Icronco  nhare-i  at  tho  rate  of  0  |>cr  cent.  f»r  annum,  an<l  on  tho 
nnlinary  Rhares  at  tho  rate  uf  'i  |ior  cent.  |mr  annum  for  the  firHt 
nix  Ki  ■nth- nf  tho  year.  The  IHroctors  pro|ioBe  to  pny  a  further 
dividemi  nn  the  pnsfwonoi*  ^(mrfTi  ut  tho  rat*  of  6  j  wr  <~etit.  per 
annum,  Atiii  on  tlio  nniinai-y  ^fiarp.«  at,  the  rate  of  7  pfr  cent.  ji.-r 
annum  for  the  i  i't  hiiif  lA  tho  year,  which  will  !i\>«orb  n  further 
*utrn;f  t'M;,:ii;.'.  lii,.  ,  leaving  a  balance  of  £I.'>,  IH-_'.  U».  Id.  Out  nf 
Ibu  amount  they  propose,  under  arUole  113  of  the  artiolee  <rf  awo 


dation,  to  treaafer  to  reeerve  aeaount  £40,000,  bringing  up  the 
amottnt  of  tho  reserve  fund  to  jC93..')00.  There  will  then  remain 
i:.~>,  is'j.  (ta.  Id.  to  bo  carried  forward  to  next  year.  The  extaniioB 
of  the  Comfjany's  busine«a  during  the  last  year  has  been  so  large 
that  notwitbstAnding  tho  heavy  reduction  of  ratee  which  the 
Dirootora  tliougbt  it  wise  to  make  in  the  provinces,  in  view  of  the 
expiration  of  some  of  tho  Comijnny's  nio«t  important  {wtcnts,  the 
grosa  revenue,  which  lost  yc«tr  ftood  at  £411,114.  14s.  Id.,  reached 
£4IK,.')04>.  7h.  ad.  on  April  .'Ut,  Is'.il,  and  is  still  steadily  increasing. 
The  ntimher  r>f  c^ohfjnfio  and  ^irivnf/?  lino  siib«rriber«  over  the 
whole  of  the  ( 'oni])iii>y'*  system,  meliKliii^  thf>  .South  of  l-^nt^land 
diettict,  which  bMt  ^Xiii  u  .t*  'J9,2u7,  wa«  uu  April  ."iO.  I  s;)l.  :i.'>,4Ji), 
an  increase  of  6,l«3  «iili-<  i  il .era  during  the  year,  and  llio  nwinbor 
of  subscribers  is  «ttll  itRreii--irig.  The  Directors  are  still  acting 
u\xui  the  convict i'>n  t hat  i;,  \*  of  vitjil  importance  to  continue  the 
policy  of  develojiiti;;  jitnl  nuproving  the  Corapany'n  i>y!<t<;m, 
and  of  givin;.'  j;ru:iter  fjii  ilitlca  to  the  puhlir,  Th«  aecnied 
rental  for  tho  year  cndiii^j  April  30,  IH90,  was  £3ti3,7U4.  I7s.  -jd. 
For  the  present  year  it  is  £422,.178.  Ss.  2d.  The  working  oxpenaea 
for  the  year  ending  April  3U,  1890,  amounted  to  £148,4^7.  Oi.  9d., 
being  40-7  per  oent.  on  the  aoerued  leatal,  whilst  the  woriiiog 
expenaae of  tbieyear  anoaot  to  £IM»068.  ftr.  6d.,  being  at  the  rate 
of  43'S  per  oeeta  cn  the  eoomed  renbu.  The  Directora  have  uken 
over  the  bnaineaa  of  the  South  of  BuKlund  Telephone  Company, 
Limited,  which  is  now  merged  In  thla  Oom^n v.  On  tho  amalga- 
mation, in  duly,  INK9,  of  tot  tbteo  prioopal  companies,  it  waa 
thought  dofiruble  that  the  eaatomefy  eaanal  retirement  of  one- 
third  of  the  Directora  ahoold  ttOt  tuhe  plaee  at  the  end  of  the  fint 
vcar,  in  onlor  that  the  numerous  arrangements  rendered  necessary 
by  tho  amnli(amation  and  reorganisation  of  the  Company  might 
not  be  interfered  XV it h.  The«e  having  been  now  completed,  and 
two  of  the  proviiirinl  foinijaniee — Ine  Northern  anu  South  of 
F.npliind  Telei-hone  ( ■otnimiiici"  Imvini,'  Ixx-n  iibsorhed,  the 
Ihret'tor^  lliiiik  thev  oui'liL  all,  ikt  llii:'  muetmp,',  to  pluce  their 
olhces  at  tlie  di-i^oHal  of  the  sharehnKier?',  iinil  .qiibmit  titemselvos 
for  tliuir  ii)i|i:o\nl.  They,  ihurefuie,  now  all  retire,  and  being 
eligible,  offer  themselves  tor  re-election.  The  auditora,  Meaani. 
W'eltOB,  Jeuea^  and  Co.,  retire,  end  are  eligible  lor  le^teetfam. 

NEW  COHPAHIBS  BBGISTBBBD. 

Baboook  and  WUoox,  Llmltad.— Registered  by  MoUama, 
Sons,  Cowanl,  and  Hawksley,  Mincing-kuie,  E.C.,  with  a  capital 
nf  ri4tl,0(tO  in  lO.OOTI  preforctioe  sharea  of  110  each  and  14,000 
onii nary  shares  of  £10  each.  Object :  lo  ar<piire  the  undertaking 
heretofore  carried  on  in  London,  lilosgow.  and  cl»ewbcre,  other 
than  in  the  United  States  of  America  and  the  Island  of  Cuba,  by 
the  Babeock  and  Wilcox  Company  of  New  York,  in  accordance 
with  an  agrfM»mervt  expre-^a,  i)  to  he  mmli;  between  the  Babeock 
and  Wileoil  ('oiii|iany  of  New  Vork  of  tlie  otie  part,  jiJld  the 
Com|iany  of  the  otiier  pu  t.  ;iiel  to  r-nrry  iin  ln.i-<ine^'*  .'ih  tnanu- 
fftCtUrers  of  vi:»t.-t  l  nhe  .'-tA nm   bnilern,  .nid  f;eiiPi  .ally  t  lie  hiiMiiiegs 

of  onKiaeem  and  manufacturers  of  machinery  of  every  duacripiien. 
The  nnt  enbeeribeie  ere  t 

Shares. 


C.  A.  Kni^jht,  II  I,  Xew^'ate-street,  V.  C   I 

\V.  iiUaw,  Upijer  iiighlever-rood.  North  Kuii«ington   1 

H.  P.  Smith,  I,  Farley-terrace,  W'ilna-road,  Eorlslield   I 

J.  £.  Slack,  24,  Parkhural-road,  Holloway,  N   1 

W.  Reavel 1 , 1  u,  Kewgate-etreet.  £,&   1 

R.  Maurice,  I  u,  Newicate-Btreet,  E.C   I 

E.  Stinton,  114,  Nowgato-Btrect,  E.C   I 


Thoro  whtill  not  be  loss  than  throe  nor  more  tluvi)  atjven  Director!*. 
The  titrt  are  Andrew  Stii.irt,  Sir  Willium  Arrol,  Arthur  Telfoiii 
Bimpsoii,  (S.  Mair  Kumky,  Climluo  Albert  Knight,  James 
Hermann  Rosenthall,  and  Henry  Faustio  liLa^htk  QnelilieatiGa, 
£2,000.    Remuneration,  £2,000,  divisible. 

Bonmomouth  Lighting  Company. — With  ik  <::ipital  of  £.'i(),000 
in  •'ImiO''  eif  t'.'i  e.K-h,  the  Hoiniiniionf  h  a!i<l  I  ))«trict  Blectric 
Suj-[ily  t'om[:iftny,  I.iiniteil,  has  l^ei'ii  f<M  lui.-^l  lo  iiii'ltrlake  the 
111  pply  of  rl'-i't:  le  ii'^lil  wid  power  in  lioiiriieiii'iiith,  mid  for  tliab 
purpose  to  take  o\  er  the  central  btat  ion ,  liii!-irK  s.i,  .md  undertaking, 
under  pruvtsionai  orders,  of  the  lirnsb  hilectrical  Engineering 
Comfiany  in  Bournomonth.  Tho  arrangements  under  which  the 
Company  is  to  acquire  the  undertakinu  an<l  proi>erty  provide  for 
the  paymeat  of  £17,275,  m  the  o|itiiu)  of  toe  Coinpuny.  either 
wh«Mly  in  cash  or  in  shares,  oi  {tartly  m  caah  and  |»rtly  m  aharea. 
A  minimum  dividend,  at  the  rate  of  fi  per  oeoitb  per  annum,  upon 
the  paid-up  capital  i.<i  guaranteed  by  tne  Bniah  C/om[iany  for  the 

first  t  hiee  ye.n  ». 

Glonccstor  Electrlelty  Supply  Comi>any  l.lmlta(l.  -Registered 
by  Sydney  .Morse,  4,  Fonchurch -avenue,  E.C,  with  a  capital  of 
£l<>0  in  xl  xlmrc-R.  Ohjeot  :  to  carry  on  biisine?is  ai«  electrical 
engince-  ■  . ir- ,  <_ ■  o. 

Middletbrongb  Kloctrlelty  Supply  Comi>aay,  Limited. — 
Rei^'i-iiored  by  Sydney  Morse,  4,  Fenchtireh  avenue,  E.C.,  with  a 
cHpiUd  of  £100  in  £1  shares.  Object  :  to  carry  on  gcnornlly  the 
business  of  electrical  and  mechanical  engineers,  et«. 

Queen  Anne'a-uanalona  LtgtatlxiK  maA  Haatlns  Coaapany, 
Lbnltad.  -This  Company  has  been  formed,  with  a  share  capital 

of  £(!0,00(^  in  -I.OOO  four  and  a  half  |»errent.  rumtiLitive  prcferenco 
.■ihatoK  of  till  each  and  3,000  ordinary  Kharc*  of  l"lo  ei»ch.  for  the 
pnr].oHe  of  taking  over  and  working  a  contract  for  the  heating  and 
Hupjilyin^-  electric  light  and  hydraulic  power  to  Queen  Anne's- 
wansiona  and  other  bouaee  and  buildiufpi  ia  the  f^g^^g^>f^^^oQi 
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CITY  NOTES. 


but  waek  w«r«  £5,8S3; 


r,— Dm  iMrtpta  for 


 •t«rn  Extenalon  Tologrraph  Company.    Tlio  Cumpany  has 

(tocliircl  HI)  iiilcririi  divirU-ii'I  for  tiic  quai  lci  uuiltxi  MatcII  31  lA*t 
(•f  'J-  '.»:        .-'iMi    j.  i\  -ii'li;  oil  ilie  \'<t\>  iii.it.. 

BoU'a  Asb«Bt<]S  Company.  I'lic  l>iix'i:trii  H  have  decla]'>?<l  ii»  in- 
Uirira  dividend  of  2m.  |mt  Mimif,  fice  of  income  lux,  fur  llio 
iiitlf-ycar  oiidotl  Juno  30,  being  itl  Uiu  rat«of  5  pur  cent.  |M)r  annum. 

City  Mid  a«atll  LondOD  KaUwajt. — The  rocoipta  for  tho  wook 
ooding  '^tb  ini<t.  w«re  £697.  i^gaiiut.  £721  tot  tb«  [MWMdinK  week. 
Tbo  total  roc«ipt«  for  tbo  Coor  mokoondioc  Jamf!T  wero  23,054. 

WMlitm  aaA  BrajdU«B  Talegrapb  CoatpAny.— The  roceiptB 
lot  the  woofc  oudeil  June  after  deductinir  17  |>er  cent,  of  the 
poM  roDHpti  paysblo  to  tlie  IxmdMi  Flatioo-BnuiiUan  T^«!gr»pb 
ComjiaiiVt  w«ra  <a.fl39L 

Sc.  Jaaea'a  Bleotrte  blKbtlac  Company. —An  interim  dividend 
at  tho  nito  of  7  J>t;r  ceiil.  iicr  itnnum  hiut  bocti  dcclurod  uu  tho 
ordinary  ahsrea  Hir  tho  faali-yottr  ending  Juno  ^h.  The  tranwfer 
booWa  will  bo  oloMCl  from  July  !•(  to  Jnlj  loth,  both  d*y> 
induiivo. 

Voug  W.  no  AlMtlOOIt  TUKpX— OowpQiiy.  On  tho  a{i|ilica- 
tion  of  two  of  the  dofoidanta  in  this  cafe  (tlic  Aniericiui  Telephone 
C'Omiuuiy  and  Mr.  Maaou,  the  iiraitiilonL  of  lite  ('oin|n.tiy)  Mr. 
Justice  Kokuwicb  lu^t  woek  atoyoil  alt  further  praceoi I ini^a  in  tlic 
action  on  tho  ground  that  they  WOiO  friVglOU  and  vuxatioun,  and 
tbel  the  nwttor  hail  bc«n  di(ipa«ed  of  in  two  ixeviooe  Mtiom. 


PROViSiOMAL  PAT£11TS,  1891. 


imnt  2S. 


141612. 

mis. 

10636. 
10664. 


BroiL  aad  Ool»  lioilted,  S8,8outhoaiiplioa'lniildiiigfl. 

(8i«tteiw  «kI  Haleko,  Oermmy.) 
lav*  ff>r  rotary-pluee  enrrente.    SiomenO  Btoe. 
Oobi  limited,  'JS,  Southantpton-buildinga, 
leno and  Helake,  tjemiiiiiy.) 

JlSK  Hi. 

ImprerameAte  in  elootrlo  telegrapli  prlatiag, 

Arthur  Wier,  Foirview,  Kiugstuu-on-Thamea. 
Improvementa  ta  or  ooaaeeted  with  tho  tnanlatlon  of 

electrical  oonductora.    HLTbcrt  Tuiii  Jlan  i;-.  iXt,  ^jtrand, 

I.,UV|.1M 

lOti'JT.  All  improred  nictnoii  of  and  appoxatna  lor  proteettng 
<i)'n;ijao-eleotrlc  Ki  nuratora  and  otbor  apparatua  from 
tlio  eflheta  of  Ugiitaiag.  Honry  Uarrio  Lakty,  i.').  Houtb- 
ampton-biiiKiitifjs,  Ix^in^lon.  (Tho  Thomson-Houaton  Inter- 
national Electric  fotnii.my.  United  State*.)  (Complete 


10703.  ImproTemonu  in  ttio  manufacture  of  tho  arma  or 
attaebmeata  of  telesrapta  p«lM  fbr  earrylng  limloto— b 
Howard  Cochrane  Jobeon,  7,  Staple-inn,  Loodoo. 

1V704.  Kloetrle  dlreetliig  apparatus  for  uo  im  oabOi  earrlaces, 
or  OB  boata,  railway  tralaa,  amd  <ko  lilu.  Arthur 
PoUglMib  ISk  mthaut  i  >t  on  ntrert,  FMilOliyaio  Hill,  London. 
Ji  nk  -'4. 

10729.  Dynamo  or  cloctromotor  ring  armature  conatmotloa. 

Gilbert  Betteiey  I.ncltliotl  mid  Kmil  Hunn  H'!Tii,'oibiihlcr, 

214,  Whitehorse  road,  (  "rtpydon,  London. 
10762.  ImproTomoats  la  eall  tone  or  like  olootrtoal  oenuaoal* 

eaten.     Georgo    ThOOM  OMhawNb  LlTaiy<ilnit, 

Biruiiii^;hinn. 

107'!<.  Improvonn.  ntx  In  tiU  i.  trlo  arrangcmc uta  and  apparatus 
for  looking  r.iUway  slgaAl  and  point  ICTora,  als9 
applicable  for  ot&^r  parpooeo.  Julin  .Audky  Frudcrirk 
AjpinoU  Uktid  Henry  Albci  l  Hoy, 45,  Jioutli.'uni'tondjuildingiJ, 
London. 

107K7.  ImproTsmenta  to  raatori  as  for  lasalttUug  ulootrlo  eoB- 
rlurtlii^  n'lro3.  and  lor  cn.rbona  and  Incandescent  dla- 
moate  for  •leotrio  U^btiDg  (j  usiUtve  Adolpbo  Cannot,  3.), 
8oatiwmplOll-tMlilding«,  London. 

Ji  nk 

1081  A  comiiouiici  iirejiJCLratiou  to  bo  oood  aa  a  snbstltato  for 
KUttaporch.^  nnil  xltuLUu-  prodaets  for  aad 
waterprfwBDg   purpoaoa.      Thnrlut    NufHut  JoduOO,  04, 

,       Uanley-road,  UoroMy  Ktae,  Londoa. 


and   for  tho  distribution  find  purification  of  the  waLor  nupply 
tftereto,  t4)g«ther  with  a  loa.se  of  tho  baMment  of  tho  {iromiaee. 

Roebdale  Xleetrlelty  Sapply  Company,  Itlmlted.— leistered 
by  Sydney  Morvo,  4,  Fenfifaiuvh-avenne.  £.€•,  with  a  OMiital  of 
£100  in  £1  ahares.  Tho  objooto  of  tUO  Company  M«  laScimitly 
iodioatod  by  the  titles  1 

•Mto^-TtoHt  Moolileity  SapgilF  deaipaay,  TimlMd 

Regiatarcd  by  Sydney  Morse,  4,  FancburOlHtvemMk  S.C.,  with  a 
Oapital  of  tlW  in  £1  shares.  Object:  to  einy  oa  tMbottBaiiof 
n  oiectcieai  engineer  in  all  it*  branohea. 


10821.  ImprovenMBta  la  flrlns  gnaa  by 

Balrh,  17,  Qiiet-n's  roftd,  Chelwia,  Ixjndon. 
10832.  Improvomcnta  la  clcctrloal  tranaformera.  Woodhoaee 

and    Fi'nv».'rin    '■ni>'-l,    r-iijiitofl,  SS.  (<neer<  ViVtoi-in-Blrocl, 

HjmM.  jniiiiovemeata  rotating  to  tbo  lighting  of  tralna  by 
el  .  tru  ity.    WlUJam  Bf«v.  4,  8qBtlMteiet>  FlMbaiy, 

London. 

I0H39.  ImproTomenta  niatiaK  to  dynamo-electrlo  HianblnieOi 

and  to  eloctrnmotors      William  !'.ri^w,  4,  .South-.«treet, 

Fi:,-I   ,1  ■>  ,  l..i:i  I--I. 
10^(4^.  improvementa  In  apparatus  for  regulating  ctl^trio 

currents.    .lulos  Fornind,  4H,  Lincoln'a-iriri  tieM.^i,  I.ondoii. 
lOiitii).  Improvements  In  means  or  meekanlsm  ttat  regnlatlng 

the  lighting  Intensity  of  eloctrte  lampo. 

Sproadbury,  37,  ('baaoery-Iane,  Liondon. 

JVSK  26. 

10877.  Improvements  in  or  eonneetedwltli  means  of  oos 
repsa  or  oords,  ud  hauling  elaotrle  or  other 

Arthur  Annealey  Voysey,  15,  W'ater-rtreot,  Liverpool 
10887.  Ad  apparatns  for  lighting  by  eleetrlelty  large  ntunbara 

of  gaa  bnmere  simnltanoonsly  and  slWJlT.aa  < 

with  ezlatlng  methoda.  .1        Walker  and  Jogtfih  1 

ohire,  2,  Union  ebroet,  Dewsbury. 
losiu.  ■leetrometers.  Charle*  YerMa  Boys,  11,  Alewder- 

Mjtiarc,  I^ondon. 

100:12.  Improvements  In  apparatns  for  repairing  oemmntaitors 

of  dynamoe    Arthur  Bernard  Gill,  Shirley  House,  The 

Avenue,  drove  I'aik,  Lse. 
10933.  Improvementa    In  oommntat— 

maehln-s.     Arthur  Bernard  GUI,  Shlrity 

Avenue,  (irovo  I'ark,  Loo. 
lOO^U.  Improvemesta  In  dyname-eleetrle  maehlnery,  aad  la 

the  rocnlattoB  tberoor    .inhn  Ausustine  Kingdon  and 

Aftbur  Bonianl  Gill,  -^K  M n  lboioagb<hill.  Irfmdon. 
Ji  nx  27. 

109.19.  Improvements  In  eondneloiaim  eUetrle  llghtlng.eloctrta 
beU  eirenits,  aad  Ubo  pw^oHO.  Ueory  Alexander  Mavor. 
William  .\rthur  ConiaoB,  Mid  Sam  llaver,  OS,  BL,  Viiwont' 

Htrcot,  lilaMt^ow. 

109C9.  Dynamo-sloetrle  maaWoa    Winiam  AUred,  6,  Bright* 

Hide  HanU.  Sh(>tlield. 

IOU77.  Improvcmonta  ta  galvaale  batterlco.  AugUKte  do  Meri- 
tens,  47.  LiticolnV-inn-licUln,  I.and4>n.  (Dato  auplied  for 
under  l'at«nt«  Act  l!iH:i,  Section  lo:i,  2((tb  No*»wr,  ItBO, 
being  date  of  ap[ilication  in  France.) 

1097K.  Improvemente  in  Insolnble  parens  anodes  for  electro- 
lytioal  proceasaa.  Siemens  ^pos.  and  Co.,  Liiinited,  2i!t, 
Southampton  bnildinge.  LmdoD.    (Siemomi  ami  TTalihw, 

(icnnany.) 

lOBSS.  The  oleetro-medlcatlon  belt  or  pad.  John  Henry  Xichol- 
son  and  Tho  Aurophone  (.'ouiiiany.  Limited,  21,  lVo«lfor«l- 
m|uarc,  I»mlon. 

11004.  ImprevemeBts  in  and  relating  to  Uw  aMBVflMtai*  Of 
plataa  for  oloctrio  accumulators.  OoBOtaBt  pQassoan,  4iii, 

SontiiAtDpton  buildiugs,  Loudon. 

SPECIFICATIONS  PUBLISHED. 
IMO. 

9001.  BMMaBMMM.  Dto  rommti  ami  Wright,  lid. 

10730.  analila  MgM  dttiaga  tm  medieal  pnwmm,  OwHn  and 

Kmtz-Bonsme.  8d. 

lOTO.  FUM-trl,.  motors.     Mill*  ( Ediwin ).  lid. 

IITAI.  Elcctrlcul  fuBca.    .Toneo'  and  otbcm,  6d, 

12013.  Elcotrii-  lD3iilatlij>;  <:oni]ia\\nA    .Siiud.iir  rind  Mackay.  4d. 

12244.  laoaadesooat  «ie«trlo  lampa.    Newton  (.Swan),  (id. 

IStOL  ■tootetoboH*.  Huimm.  Od. 

1001. 

3637.  Beetrta  •OBeertera.   Barber  (Furmor).  8d. 
(i.10t)  Transmitting  rotary  motion,  oto.    Johiixon,  ||d. 
0H.'I1.  Dynamo-rloctric  machlnoa.     I'nn  r>lle. 
771.'>-  Storage  battorlsa.     \\  a^litiin  li,  lid. 

777tL  Klectrlo  oondnotors.    Thom|<Kun  (WiUiiuiiNj.  !kl. 
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were  j)re8ented  by  Prof.  Knott  on  "  Tho  Kloctric  Re^istanco 
of  Cobalfe  ftt  High  Temperaturo"  and  "  The  Tbermo-electric 
BMtwn  of  OolMtt  tnd  ISkmtA.* 

RuUMBSB^ft^r  PSWOTB,— Pctitiottt  1UT6  ImM  pM* 

ROTitcd  in  the  coinniittec  stage  ag:iinst  the  London  County 
Council  (General  Powers)  Bill  by  the  Greenwich  District 
BOMd  of  WokIi,  Um  LoiidoD  Haotrie  Siqiply  <3orpocatioB, 
and  tlieWoitDiioaitor  Elaetrio  Supply  Obrpcntion. 

Rhyl  Pavilion. — A  splendid  now  pavilion  is  being 
erected  at  Bbfl,  to  be  completed  by  Aug,  l&th.  At  the 
meeting  of  the  diraetoii^  on  Bitanl^,  ^«  qoeetfon  of 
electric  lighting  the  new  pertUon  and  the  whole  of  the  pier 
waa  discoMed,  and  taodeia  «re  invited  ior  oanying  out  tho 
same. 

■•■ttoowm.— Tbo  town  dork  of  BMtboane  hM  lub- 

mitted  the  recommendation  passed  at  the  last  meeting  of 
the  Eastbourne  Town  Councii  as  to  the  lighting  of  the 
Wough  by  o3  or  electricity,  thet  Ube  boning  iarroyor 
make  enquiries  from  other  bociMi^  Upon  tiio  natter,  and 

leport  fully  thereon. 

Water  Fowor  la  Aostralia..— The  propoial  to  utilise 
the  RiTer  Tana,  at  Warrandyte,  new  Menwnme,  for 

generating  electricity,  has,  it  is  said,  taken  definite  form. 
A  water  license  has  been  granted  to  Alcock  and  Co.  for  15 
years,  and  a  company,  according  to  the  Australasian 
MawrfaehnTt  ii  to  ha  floBted  fn  London. 

Barton  Eleotiio  Hoator. The  electric  car  heater 
invented  by  Dr.  Burton  is  fonnd  by  Lieutenant  Dana 
Greene,  who  is  tlteir  consulting  clcctricia^u,  to  take  a 
normal  current  of  three  ampwes  from  the  line,  and  thi 

cost  \»  given  at  2(1.  a  day  per  car.    The  Jobn  Seottlopoy 

medal  ha.s  beori  awarded  to  tho  inventor. 


NOTEa 


I>r.  lionia  Dnnoan,  of  Johns  HopUne  Uni vanity,  ba« 
Hailed  from  America  for  England. 

Roynltr  gnlw.— Princa  Qmrgji  «f  Greece 
triaitad  Ediwn'a  labontoiT  kMl  weak. 

Carlsbad. — On  Thursday,  last  week,  the  town  of 
Carlsbad  was  lighted  by  electricity  for  the  first  time. 

Mioa,— An  extensive  depoait  of  mice,  «o  largely  ueed 
for  inaulating  purposes,  ha*  baan  dieeoirarad  at  Uario, 
North  Oandina. 

Water  Power  in  California.— In  a  few  months 
Yreka,  California,  will  be  lighted  by  electricity  obtained 
from  watar  power. 

Slleat  BaciiM.— Why  waa  the  gaa  angbw  wad  in  a 

certain  tn'tting  institntion  not  a  hundred  odloa  frtMO  COiariag 

Croiw,  called  a  "  silent  "  gas  engine  ' 

Boilooa  Stniok. — The  balloon  recently  imported  to 
the  Chleage  EdiiUtion  waa  itmek  by  lifi^taing  on  Monday , 
and  the  two  aeronaata  ware  eeverely  injured. 

Eleotrio  Drilling-.  —  An  Ivli'son  electric  drill  has 
recently  demonstrated  ite  utility  by  drilling  a  2in.  hole 
through  90ft  of  aolid  gmnito  in  four  hoan. 

Bootle.— The  Finanee  Committee  of  the  Bootle  Town 

Coiiticil  thinks  that  they  ought  to  have  the  electric  light  as 
so<in  as  possible.    They  have  two  boilers  but  no  engines 

Exhibition  at  Faria. — Tho  exposition  which  opens  in 
the  Palais  d'lnduatrio  on  the  23rd  of  this  month  at  Pane 

promises  to  have  some  interesting  electrical  exhibits. 

Eleotrio  Oarriase. — Chas.  Rcitz,  of  Indianajwlis,  has 
built  an  electric  carriage  driven  by  a  motor  and  30  cells, 
whieh  will  be  shortly  on  the  itroete.  The  outfit  weigba 
5001b.,  and  runs  8  to  10  hours. 

Inatitntion  LaboratorlM. — The  Belgian  Society  dea 
Electriciens  have  in  contemplation  the  establishment  of  an 
aleeiriealhdMntoiy  aimitarto  that  of  the  SoOlM  Inter- 
nationale daa  EleetiieianB  at  Puia 

The  Telantograph.— The  writing  telegraph  was 
tested  on  June  21st  over  1,030  miles  of  ordinary  telegraph 
Kntb  and  a  nnmber  of  meiMgea  ware  aant  (by  an  aspert  of 
their  own)  mocoitfally  over  this  diatanea. 

Morley. — At  the  meeting  of  the  Morley  Town  Council, 
on  Monday,  it  waa  resolved  that  the  Council  would  be 
prepared  to  raoaiva  estimates  at  to  the  coii  of  eetaUuhing 
aii  l  carrying  on  a  ffipply  of  electrie  li^t  within  the 

botoii^h. 

Railway  Dynamos  Struoit.— i-'our  of  the  dyoatuos 
at  the  power-house  of  the  elaetrio  street  railway  at  Rich- 

moml,  Vifr-'inia,  were  recently  struck  !)y  lightning  and  the 
armatures  destroyed.  iiSovoral  curs  wore  also  stnick,  but  no 
OM  was  injured. 

York.— The  new  municipal  buildings  in  Yorlc,  just 
opened,  are  lighted  thnnighout  with  gas,  but  electric  light 
wins  have  been  laid  through  the  whole  building,  eo  that 
the  eleetrie  li^t  can  be  inirodueed  at  aoon  «a  an  ioitallation 

ig  provided  in  the  city. 

Development  of  Telegraphy.— An  interesting  paper 
wuis  fiud  Ijelurc  the  L'an.ni;ait  Society  of  Civil  Kngincors 
by  Mr.  I>.  H.  Koeley,  of  Ottawa,  on  "Developments  in 
Tetq;raphy  —Wires  Multiplexed  and  Interchangeable," 
pabli&bcd  in  itamphlet  form, 

Beyal  Soeiety  of  Xdinbnrgh.^At  the  meeung  of 
die  Scottish  Roj«]  Society,  on  .Moitday,  communicationa 


The  World's  fair  — The  finances  of  the  Columbian 
Werid'a  Air,  at  COiicaKo,  are  tn  a  laTouinhle  ooDditioo,tan 

million  dollars  having  been  Rubscribod.  The  work  of  pre- 
{iiiritig  the  grounds  of  600  acree  extent  is  virtually  com- 
pleted, except  the  dredgiiig  of  the  lagoon.  The  eontneti 
lor  aany  of  the  mahi  buiUingi  have  boon  awaided. 

The  City  of  London  Company. — Next  week  will 
probably  see  the  fornu^on  of  the  new  laige  company  for 
the  lighting  of  London,  to  tahe  over  tiie  phuit  and  contmeti 
of  the  City  of  London  (Piotioer)  Electiic  Lighting  Company. 
The  latter  shares  will  be  taken  over  at  a  very  oonndecaUe 
premium,  and  a  good  iidd  of  wwcBW  la  open  for  the  laiga 

Rochdale. — At  the  meeting  of  the  Gas  Committee  of 
the  Kocheater  Town  Council  on  July  1,  the  town  clerk  laid 
hefore  the  meeting  a  notiea  of  tiia  intention  of  the  Boehdate 
Electricity  Supply  Company,  Idmited,  to  apply  to  the 
Board  of  Trade  for  a  provisional  order  (to  be  confirmed  by 
Parliament  in  the  ensuing  session)  to  supply  electricity  in 
the  borough. 

Tattntom  Exhibition.  —  It  waa  suggested  \t  the 
Electrical  Trades  Section  of  the  Chamber  of  Commerce  that 
tho  Taunton  Exhibition  would  better  suit  the  conveuieooa 
of  exhibitors  if  held  later.   Mr.  Maaainghaoi  did  not  think 

it  jmssible  to  alter  the  date,  and  as  opinions  were  equally 
divided,  it  wa^  tinally  resolved  to  give  cordial  support  to 
the  exhibition. 

Demaffnetiaationof  Watches.— Mr.  J.  S.  Mathe.son, 
of  Leith,  owing  to  the  number  of  watches  spoilt  At  the 
Edinburgh  Exhibition,  baa  reeeotly  patented  a  proeaee  for 
thoroughly  demagnetising  watches  so  affected.  VVe  were  of 
opinion  that  the  system  of  gradually  diminiiliing  alternating 
magaetisationa  for  this  purpoae  waa  aufldendy  practical 
and  open  to  alL 
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Telephone  in  Honolulu. — Tho  telephone  is  mon;  n?,Qd 
in  Bonoluln  thin  tcay  other  place,  the  two  rival  comp  uiies 
catting  rat«s  until  every  soHa-water  stand  has  its  telephone, 
and  «1I  the  marketing  is  done  by  this  means.  Even  trams 
and  nulway  trahiB  ara  aiarted  by  telephone,  and  men  use 
their  legs  as  little  as  possible  in  thii  hot  dime  with  atich 
facilities  for  vor^  !1  intercourse. 

Mmub  v.  Eleotrioi^. — ^Aveiytuggesttve  occurrence 
has  jott  taken  place  in  the  ahandonment  of  the  steam 

railway  traffic  on  the  lO-mile  line  between  St.  Paul's 

and  Mineapolis  in  consequence  of  the  competition  of  the 
electric  railway.  The  RaUmiy  Jtevirw  regards  the  problem 
ae  teirtOUs,  and  warns  nflway  engineers  that  they  inn^t  trnw 
be  pMparcd  to  face  fierce  competitioii  on  the  shorter  tino'j. 

Pnblic  LiRhting  in  South  London.  TheDeptfonl 
Com{>any  have  not  yet  receivud  uny  uidcra  for  public 
lil^ting,  except  the  small  ana  of  St.  George'a-circus.  Tiio 
corporation  art»,  however,  fanpiiiic  of  cvonltially  spcin-iriL; 
the  public  light  over  a  coiisidcialilo  part  of  tho  district, 
which  iiifilades  Westminster  BriilgO'road,  Newin^ton 
Causeway  and  Butts,  Sonthwark-atraet)  and  Borough 
liigh-str&ct. 

I«onghliorouffli. — At  the  monthly  meeting  of  the 
Loughborough  Town  Cooncil,  on  Monday,  the  Mayor,  on 

the  passing  of  the  Ocncml  PtTrposCT  Committpc'i?  minutes, 
said,  with  reference  to  the  electric  light,  they  would 
■emembar  that  a  committee  was  appointed  in  anticipation 
of  some  company  seeking  to  oljUiiii  powers.  It  mijrht 
interest  the  Council  to  knuw  that  no  application  had  been 
made  bj  any  eompany. 

derkenwaU* — The  Clerkenwell  Vestry  bad  before 
them,  at  their  meeting  on  Wednesday,  a  letter  from  the 
Brash  Electric  Engineering  Company,  giving  statutory 
notice  of  their  intention  to  apply  to  the  Board  of  Trade 
for  a  proritional  order  to  supply  electricity  within  tho  area 
of  Olerkenwell.  Also  similar  letters  from  the  Oouuty  of 
London  Electric  Lighting  Company,  and  the  Oamberwell 
and  Islington  Electric  Light  and  Power  Company. 

Andenehaw  (Lanoa.). — At  the  monthly  meeting  of 
the  Audonshaw  Local  Board,  Mr.  Cooper  said  he  had 
received  a  letter  from  an  electric  light  company,  but  it  was 

so  badly  wntton  tli.it  he  could  scarcely  road  it.  It  wa";  not 
thought  noccasary  to  read  the  letter.  The  Cunncil  fell  lliey 
WOnkt  have  to  follow  the  lead  of  greater  autbu!itie!:<,  ami 
they  could  not  do  unything,  The  letter  was  then  banded  to 

the  members  for  perusal. 

Varaday  and  Sandemanian. — Referring  to  an 
eztiact  which  appeared  some  days  ago  respecting  Faraday's 
relinfions  and  scientific  o|<inions,  the  elders  of  tho  chui  ch 
known  a.s  Sandcujaiiian,  meeting  at  Barnsbury  grove,  lia\  o 
written  to  the  DtMy  TdegMfk  to  state  "that  Faiadiy  ^ 
Bcicntitic  work  never  came  into  conflict  with  his  faith  in  the 
Scriptures,  and  was  never  the  cause  of  any  trouble  or  mu- 

^Ting  lo  hia  ehnrdt  friendsb* 

Strood. — The  Stroud  Board  of  Health  are  exercised 
over  tho  question  of  public  lif^hting.  The  Lighting  Com- 
mittee drew  attention  to  the  improvements  in  the  electric 
light.and suggested  that,  if  the  Board desircd,enqniries  might 
he  made  as  to  the  cost  of  olcctricity.  Tt  \ra^  sna^jfstcd  that 
application  should  be  made  lu  Mi.  George  Norman,  of 
Cheltenham,  for  infotmation,  that  gentleman  haviiig  made 
strict  investigations  all  over  England. 

Electric  Exocations. — Four  criminals  were  executed 
by  electricity  on  Tuesday  iu  2vow  York.  Tho  official  spec- 
tators were  sworn  to  secrecy.  Dr.  Rockwell  st  itt-  that 
emy  thing  passed    quietly  and  expeditiously,  death  beinK 


instantaneous.  Dr.  Dauieb,  on  tho  other  band,  states  that 
tho  Kemmler  scene  was  repeated.  By  one  report  two  shodci 

each  were  given  ;  another  states  that  only  one  eboefc  eadl 

was  given,  and  no  burninEr  took  place. 

Incandescent  Lamp  Manofaoturo. — It  iaannounced 
that  Ca|>tain  Francois  Walter,  captain  of  artillery,  and  pro- 
fessor in  tlie  tcf  hnical  military  school  at  Ticiuia,  lia«  made 
au  invention  which  will  revolutionise  the  incandescent  lamp 
trade,  being  a  method  of  welding  other  metale  to  glaM 
instead  of  platinum.  This  kind  of  vague  announcement, 
however,  is  worthy  of  little  credence  at  present  ^  technical 
detaile  to  wamnt  any  attentioD  being  given  to  it  are  oot 

to  hand. 

Kinetoeraph.— Another  rival  to  Edison's  invention  of 
the  kinetograph  is  found  in  an  English  invention,  tbg 
"  kineaigraph  "  of  Mr.  W.  Doniathorpo,  a  barrister,  and  Mr. 
\V.  C.  Crofts,  W6stminster-chamber«,  7,  Victoria-street, 
Westminste:.  Lika  Edison,  these  gentlemen  take  a  series 
of  consecutive  photographs  00*  eontjnoous  film  of  sensitive 
sin  facp,  and  conil<ine  them  on  a  screen  by  tho  aid  of  an 
optical  lantern.    The  date  of  their  patent  is  August  15, 

1889,  or  nearly  two  years  aga 

Liege.- -For  parents  thinking  of  .sending  their  children 
abroad  Liege  offers  many  advautages.  It  has  a  hue  uni- 
versity, with  over  70  professors  and  1,500  stndenta,  with 
new  physiological,  engineering,  and  chemical  laboratories. 
I  he  French  spoken  is  the  best  in  Belgium,  and  as  studente 
attend  from  all  eonntries,  by  judiolotts  choice  of  frieoda 
other  languages  may  be  learnt.  Only  five  or  .six  Paiiisli 
students  yet  attend,  bat  it  is  probable  whoa  its  advantages 
are  better  known  more  will  go. 

Vlftd  RMmpoi*.— We  bdieve  theee  ioBtromeoti  are 

being  made  in  some  quantities  for  practical  work  and  tests. 
Some  250  of  these  instruments,  in  Morse  form,  working 
widi  what  may  be  termed  the  ghostorsVeleton  of  a  corrent, 
which  doe=;  not  affect  the  ordinary  instruments,  arc  being 
made,  and  we  understand  that  a  severe  test  is  being 
anuKed  by  the  diief  electrician  of  one  of  lSb»  large  railway 
companic.<  Tf  tbi.^  highly  ingenious  but  hitherto  delusive 
instrument  can  only  be  made  absolutely  practical,  the  possi- 
bility of  doubling  or  trebling  the  ordinary  iwtanimeirta  on 
a  sill^le  railway  line  wonU  oectainly  Open  a  huge  field  of 

.idrli*inrui]  usefulness. 

Teiepbonos  and  Tramways. — With  reference  tu 
the  recent  disputes  as  to  the  vested  interests  of  telephone 
companies  in  the  "earth"  cireuit,  it  i«  iulercstinji  tn  note  that 
in  the  United  Statejs,  ixtfure  ihe  Ohio  .Supremo  Court,  it  has 
just  been  decided  that,  as  the  roads  in  a  municipality  are 
for  the  purjx>se  of  f.acilit.itiriL;  public  travel,  the  previous 
use  by  the  telephone  company  of  this  road,  or  part  of  it,  as 
a  eirenit  does  not  prevent  the  elestrie  tnmw^  using 
it  for  its  jirftper  purpose,  and  that  the  tele])hono,  as  against 
the  tramway  company,  wiii  not  have  a  vested  interest  and 
ezclumve  rif^t  to  the  use  of  the  ground  eirenit  aa  part  of 
the  telephone  system. 

Lighting  of  London. — At  the  meeting  of  the  Com- 
missioticrs  of  Sewers  on  Tuesday,  the  clerk  said  he  had 
received  a  notice  from  the  Brush  Electrical  Engineering 

Company  of  their  intention  to  apply  in  the  next  session  of 
Parliament  for  a  provisional  order  aulhorissiig  them  to 
supply  electrical  energy  for  any  public  or  private  purposes 
within  the  City  of  London.  Also  a  notice  from  the  Lain;;, 
Wharton,  and  r>own  Construction  Syndicate  of  tbeir  luusa- 
tion  to  .i]t[ily  in  the  in-x;  session  of  ParlianieDt  lor  a  pro- 
visional order  autfiniiging  the  said  syndicate  to  amend  the 
City  of  London  ^I'^tst  District)  Electric  Lighting  Order, 

1890.  Those  communications  were  relerrad  to  the  Btroet* 
OoDuaittee  for  conaideration. 
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Ferranti  System.— Mr.  Fcrrauti  stated  at  the 
neetiii{4  of  tho  MuHicjp»l  Engin«eni  tho  other  daj-,  that  high- 
pressure  electrical  engineera  couM  now  g\uratit«o  that  R.') 
>i,'r  cent,  of  tho  total  electricity  ^onei»t«d  in  the  station 
:onl(l  be  dclivere<l  and  sold  to  customers,  and  that  if  they 
SOiiM  guarantee  this,  it  was  evident  that  in  pnictice  ihey 
::ouM  KiirpasB  thi^  ftmottnt.  Wo  understand  that  tliis 
Deptford  station  ia  now  supplyin,:  Jiont  30,000  lights, 
rhe  districu  aroiuid  Blackfriais  .uti  being  wired,  and 
several  installations  aro  being  supplied  at  Deptford  and 
l{ormonds/!y.  At  Havre,  whore  thi;  F.  iratiti  system  is  in 
forces,  a  complete  uew  lowteusion  network  biu  been  kid 
down  and  a  nvir  SOO  h-i^  dynamo  added. 

Primary  Battery  Cars.— Experiments  aro  being 
made  hf  Mr.  Georye  B.  rennock,  in  PcoriH,  with  a  primary 
tiattorycar.  Mr.  Pennock  was  assistant  to  I'lof.  I'age,  in 
1851,  when  be  ran  an  electric  car  at  20  miles  an  hour 
between  Washington  and  BlrimUsVit^r-,  is  still  a  great 
believer  in  zinc  The  Peunock  battery  consuroee  |lb.  of 
^iiic  per  hone-power  per  day,  and  even  at  double  this  he 
i<ivcs  the  cost  at  !  ^1,  per  horse  pn'.v.  r  i  day.  It  is  stated 
that  in  a  few  days  the  first  electric  locomotive  in  the  world 
to  be  driven  by  primary  batteriee  on  the  reguUr  steam 
raihrays  wll  boat  work.  A  company  is  foririe  l  with  half 
a  million  dollats  capital,  and  Mr.  Pennock  announces  that 
he  prapoaes  to  ran  i  paaseng<»  train  between  Chicago  and 
Nov  Tork  dnring  the  World's  Fut. 

Now  Chemical.— Prof.  Traubc,  of  l^o-lm,  In- 
noticoi  tho  formation  of  a  crystalline  deposit  on  the  ano<lo 
when  eleetndyiing  an  aeid  containing  at  least  40  per  cent 
■  f  sulphuric  acid.  Vvol  Traube  assigns  to  this  prorlnct  the 
formula  SO^,  which  might  bo  written  SO^U,  by  analogy 
with  oxygenated  water,  ll.Oj,  whose  properties  are  of  the 
s  irne  vtrder.  In  fact,  the  compound  SO,,  put  into  contact 
with  oxide  of  lead  forms  sulphate  of  lead  with  disengage- 
ment  of  oxygen.  M.  Berthelot  isolated  a  eomponnd, 
a.O-,  by  electrolysis  of  sulphuric  acid,  and  named  it 
porsulphuric  acid.  There  is  reason  to  boliovo,  says  the 
BuUHin  d«  VEledrinl^,  that  this  j)ersul|)huric  acid  ia  a 
combination  of  sulphuric  anhydride  and  the  compound 
SO^.    We  may  thus  write    S,n.  =  SO^  SO^. 

Kleotrio  Bells. — Tenders  are  inviuxl  by  the  London 
County  Council  for  making  perfect  and  maintaining  in 
thorough  repair  the  wholo  nf  the  il<trtii(  un  l  wires, 

and  the  apjiaratus  connected  therewith,  fixed  in  tho  land 
and  river  stations  of  the  Fire  Brigade,  and  in  bouses  used 
as  lo<lgings  for  Rremen.  Specification,  form  of  tender,  and 
particulars  may  be  obtained  on  application  at  the  County 
Hall,  S(>ring-gardens.  Each  tender  must  be  accompanied 
by  a  declaration  that  tho  person  tendering  pays  the  rales  of 
wages  and  observes  the  hours  of  iaWur  usually  accepted  as 
fair  in  tho  trade.  Tenders,  addressed  to  Mr.  11.  Do  la 
Hooko,  clerk  of  the  Council,  fJpring-gardens,  S.W., 
endorsed  "Tender  for  Maintenance  of  Electric  B- lis,"  no 
to  be  sent  in  by  noon  on  the  14th  inat.  Persona  tendering 
must  have  olBcee  and  workshofia  in  the  county  of  London. 

Burton.— The  Ois  nnd  Electric  Lighting  Committee  of 
the  Burton  Town  Council  presented  a  repoit  last  week  in 
which  they  asked  permission  to  exercise  and  carry  out  the 
provisions  of  tho  Burton-upon-Trent  Klcclric  Lighting 
Order,  1800,  to  obtain  a  site  for  electric  lighting  works,  and 
lo  advertise,  subject  to  spctificationii  and  conditions,  far 
tenders  and  proposals  of  electric  lii^hting  systems,  tho 
execution  of  work-,  uid  tho  supjily  "f  lu  .rliiiiery  at  a  fixed 
suiu.  It  was  also  iilatc<l  that  it  wuiild  bo  necesjiary  to 
oltUin  a  piece  of  land,  4,054  squ:iro  yards  in  extent, 
adjoining  the  gas  works,  and  is  Mr.  I\iiiiin;;  h.A  cnn';cntcil 
to  lease  the  grotuid  at  XIG.  ITs.  iOd.  ground  rent  on  con 
ditlon  that  trnde  enetioM  wwe  oonatvncted  thereon  to 


the  value  of  JSGOO,  the  committee  recommended  that  the 
land  should  lie  secured.  It  wai  determined  to  advertiae 

for  tenders. 

**TlM  Jonnud  «f  Ctaui  Liglitfn#."— It  would  hardly 

be  courteous  to  B.ay  this  japer  delil>erate]y  i>roi>apato.s  f.ilsc 
hoods,  but  until  it  can  advance  prooi  of  the  following  state- 
ment we  shall  hold  that  Its  dictum  is  absolutely  unworthy 

of  belief.  Referring  to  Mr.  W.  H.  Proccc's  address  to  the 
Municipal  Engineers,  it  says  :  "  which  we  (tho  Journn!  >f 
Gas  Lighting)  alone,  of  all  the  technical  journals,  specially 
rojwrlod  last  week."  The  Jmirnal  of  Gas  U^dmg  has  a 
"  bee  in  its  botuiet "  so  far  as  electricity  is  concerned,  and 
according  to  our  judgment  is  not  unwilling  to  mislead  its 
readers  upon  such  matters.  The  above  statement  as 
rcg-ards  reporting  is  absolutely  false.  The  Ehr!,  trnl  Emji 
tuer  and  tho  C-inlrart  Jonrnul,  two  tochitical  pjipcra,  were 
represented  throughout  the  meeting,  and  at  all  the  visita  to 
works.  N'>t  nidy  so,  but  the  EUetrkal  £$tgiiuei^$  report 
was  revised  by  tho  author. 

Tlie  Thunderstorm. ^London  was  visited  with  a  very 
fierce  and  [irolongcd  thunderstorm  on  Wednesday  after- 
noon, during  wli't  h  the  flashes  of  tiLilil iiinu'  ;im.1  neuls  of 
thunder  wero  ahsiust  incessant.  The  i^m  toll  in  luireuLial 
maimer  almost  unsur^Kissod  in  the  tropics,  and  -6  of  an  ineh 
w  \~  1 1  ..'istereil  within  an  hour  or  so.  ConsideraMe  d.imngio 
was  done,  several  bouses  were  set  fire  to,  and  a  man 
standing  under  a  tree  at  Tottenham  was  straek  and  hia 
t'liithcs  liter.illy  torn  to  ribbons,  thoUj^'h  the  man  was 
fortunately  not  killed.  For  tho  tint  time  in  its  history  the 
Royal  Botanic  Society  had  a  tree  itruck  by  lightning.  In 
tho  gardens,  fJe^cntV  Park,  a  jinpl.u-  w.is,  :it  1.30,  during' 
the  thunderstorm,  stripped  cleanly  iu  places  of  huge  pieces 
of  ite  bark  and  timber.  Some  worlonen,  who  were  busy 
preparing  for  tho  so(  icty's  /  '  ,  wore  cIoho  id  the  tree,  but 
sheltered  beneath  the  wet  canvas  of  the  adjacent  tents  they 
miSered  no  hurt 

Klngrswood.— At  the  meeting  of  the  Kingswood  Local 
Bnunl  his',  week,  the  clerk  le.id  Uie  corrospondeiico  that 
bad  paxsod  between  himself  and  Messrs.  Christy  and  Son, 
Ckelaaford,  who  bad  tendered  for  the  lighting  of  the 
district  by  the  electric  liirht.  After  opening  the  tenders, 
he  had,  in  accordance  with  instructions  received,  written  to 
Heesn.  Christy  asking  where  the  members  of  the  Board 
could  inspect  an  installation  laid  for  jiiiblic  lighting 
purposes,  and  also  certain  questions  as  to  the  decrease  in 
the  candle-power  through  wear.  A  reply  had  been  reewved 
giving  the  rorjuired  information,  and  statini;  iliat  llie  neiitCHL 
public  installation  laid  by  the  firm  was  at  Cbelmstord,  near 
London,  An  inspection  of  this  service  would  bo  especially 
useful  to  the  BoirtI,  because  it  wait  almost  exactly  similar 
to  the  requirements  of  Kingswood.  Private  iustalbtions 
had  been  laid  at  Messrs.  Grace  Bros,  and  Messrs.  H.  H. 
Budgctt,  Bristol,  which  couId  be  inspected  if  deetred.  An 

ips-j.,., <le[mt.itton  wa«i  appoiiiteil. 

High  •  Teasioa  Transmiaeion  in  Vienna.  — 
M.  Zipemowskl  has  invented,  it  is  atated,  a  combined 

system  of  utilising  cotitinuous  and  alternating  currents, 
with  tho  idea  of  working  ia  Vienna  an  electric  tramway 
travelling  at  25  miles  an  hour.  A  getiorating  alternate* 
current  dynamo  |ilaccd  at  some  distance  away,  giving  a 
current  of  10,000  volts,  will  drives  motor  in  a  secondary 
(station.  This  motor,  which  has  to  be  put  into  step  with 
the  generator,  will  drive  a  continuooj^rrent  dynamo, 
whoso  current  will  bo  used  in  fetttl  the  car  motor.  This 
system  will  enable  those  natural  forces  to  be  usdl  wh'ch 
aro  otherwiae  too  far  away  to  be  utilised  by  means  of 
continuous  currents  alone.  The  rnrryini;  nnt  nf  this 
scbomo,  if  intended  to  be  a  practical  project,  will  be 
w»t«b«d  with  equel  intergifc  to  the  tniiimiation  of  powm 
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to  Frankfort.  By  the  use  of  a  subsidiary  steam  or  other 
uigine  to  put  the  second  alternate  dynamo  in  step,  the 
■MoenUj  of  •  lliiid  wive  will,  «•  rappoM,  be  obvieted. 

The  Sopply  «f  Power  from  Central  Stations. — 

About  20  years  ago  a  bequest  oi  £bQO  was  made  to  the 
Society  of  Arts  by  Mr.  T.  Howard  for  the  purpose  of 
eeotiog  e  priie  to  the  enthor  of  a  treatise  on  motive  |)ower. 
The  prize  having  on  several  occasions  been  offered  without 
any  practical  result  of  value,  the  council  considered  that 
ibe  noit  niefol  way  uf  dealing  with  it  would  be  to  invito 
some  eminent  authority  to  deliver  a  conrse  of  lectures  on  a 
subject  coming  within  the  terms  of  the  trufil,  on  Iho  under- 
■tiDdiag  that  the  lectures  should  afterwards  be  published 
as  a  treatise.  The  result  was  that  Mr.  Anderson  delivered, 
in  1S8  J-5,  the  vjiluablc  course  which  were  afterwards lepub^ 
lished  under  the  title  of  "  The  ConveniOD  of  Heat  into 
Useful  Work."  Since  that  time  the  interest  of  the  fund 
has  accumuL^iteii  to  a  sutiicient  extent  to  allow  the  council 
to  repeat  their  action,  and  they  have  eeeordiDgly  invited 
Prof.  Unwin  to  deliver,  during  the  next  session,  a  conrse  of 
lectures  on  "  The  Qenention  of  Power  at  Central  Stations, 
and  ite  Diatribntion  therefrom." 

London  Connty  ConnoU. — Sanction  is  given  by  the 

l-oi'dnn  County  Council  to  mainlaying  by  the  Keiiaington 
and  i\.nightdbridgc  Company  at  Rutland  j;ate ;  to  the 
Electricity  Supply  Coqraration  across  the  Strand  to  the 
Adelphi,  to  Northumberland  street,  Whitehall,  Charing 
Cra&s,  Trafalpir  square,  Pall-mall,  St.  Martin's-Iane,  Hay- 
market,  and  Leicestev^neie ;  to  the  Westminster  Company 
in  Buckingham-street,  Queen  Anne's-gule,  Downing- 
street,  Richmond-terrace,  Parliament-street,  (ireat  George- 
street,  Broad  Sanctuary,  Victoria-street,  etc. ;  to  the 
London  Electric  Supply  Corporation  for  trunk  mains 
from  Cockspur-street  through  St.  James's  Park  to 
Boddiigbein^te ;  to  the  Metropoliten  (Jonpenj,  in 
Leicester-place  and  across  Cranbouriie  street.  The  Parlia- 
mentary Committee  report  that  in  the  opinion  of  the 
Hif^bmaf  CbmmittM,  in  whieh  they  eoneor,  the  subttitution 
of  the  Vestry  of  Chelsea  for  the  Cn\nicil  as  electric  lighting 
authority  in  that  pariah  would  be  unsatiafactory,  and  that 
they  have  diseeted  •  petition  to  be  ptvpmd  and,  if 


ConTorsaalone.-  The  [iresirlent  of  ihe  Li.stitution  of 
Electrical  Eogiaeers  (Mr.  William  Crookes,  F.B.S.)  and 
Ifn.  Ormdces  received  a  brilliant  company  of  over  800 

guests  at  a  amverM:u'ne  in  the  f;alleries  of  the  Royal 
Instituto  of  Painters  in  Water  Colours,  on  Monday.  The 
viritors  greatly  enjoyed  the  very  fine  oxbibltion  of  pectraite, 
the  band  of  the  Coldstream  On.irds,  the  atrawberrios,  and 
coffee-ices,  and  interchange  of  social  amenities.  Besides 
the  memben  of  the  Inetitate — Sir  Wm.  Thomaon,  Mr. 
W.  H.  Preece,  F.R.S.,  Mr  J.  W.  Swan,  Dr.  S.  P.  Thompson, 
ProL  Ayrton,  F.jR.S.,  Prof.  Perry,  F.RS.,  Dr.  Hopkinaon, 
and  others — ^were  tnany  noted  guests,  among  tbem  being 
Sir  F.  AV>c!,  K.C.B  ,  Sir  .Tames  Douglas,  Dr.  flladstono, 
F.R.S.,  £arl  Kusaell,  Duke  of  Marlborough,  Sir  i-:dwtn 
Anield,  Sir  P.  Bnunvell,  P.R8.,  H.  Perigal,  F.RA.S., 
General  J.  T.  Walker,  F.R.S.,  Sir  Benj.  Baker,  K.C.M.G., 
Sir  a  a  Bruce,  Hon.  H.  A.  Dillon,  Sir  Philip  MagnuH. 
Sir  E.  J.  Reed,  Sir  H.  Doolton,  Mr.  W.  J.  Kamer  and 
Mr.  L.  Corthell  (Chicago  Exhibition),  Mr.  Wimshurst, 
Mr.  Ferranti,  Dr.  Emeit  Hart»  Mr.  Qansj  and  many 
otbexi. 

Boelrtonl  Mmmfaeture  of  WUte  Lead.— In  an 

article  in  the  Rn  'i'  ImlusliuUc  fur  .Inly  4,  the  electrolytic 
process  of  forming  pure  white  lead  is  discussed  from  its 
theoretieal  and  practical  pointa  of  view.  The  description  is 
gb«a  of  a  eomoMnbl  proeaM  veeontly  patented,  tbeadapta- 1 


tion  of  a  well  known  laboratory  CTjrtjriment.  In  a  suitable 
vessel  is  [jrcjared  u  aolutiun  of  nitrat-c  of  ammonia  and 
rutrato  of  soda,  five  parts  by  ^^  eight  of  each  to  100  parts  of 
water.  Two  pig.s  or  plates  of  lead  are  placed  therein,  and 
the  bath  is  saturated  with  carbonic  acid  in  a  nascent  state. 
This  is  economically  obtained  by  burning  lime.  When  tbo 
bath  is  rendered  almost  neutral,  the  two  pieces  of  lead  are 
put  into  connection  with  the  poles  of  a  dynamo  giving  15 
amperes  per  100  square  centimetres  of  suifaee  of  lead  in 
contact  with  the  positive  clectrii<ie.  As  soon  as  current 
paiiscs,  while  lead  ap(>e>ir8  iit  the  surfaces  of  the  two  pieces 
of  lead,  and  by  continuing  to  ntiumte  the  bath  with 
carbonic  acid,  and  prolonging  the  passage  of  the  current, 
the  whole  can  be  transformed  into  white  lead,  which  is 
then  taken  out  of  the  bath,  washed  in  a  6  per  cent, 
solution  of  Fait  water,  and  dried,  profiucing  a  commercial 
product  with  exceptioital  covering  quatititis,  cumposod  of 
one  part  of  hydrated  oxMe  of  lead  to  two  of  carbonate  of 
lead.  The  only  exjicnse  of  mantifnctnrc  after  the  bath  is 
set  up  is  in  the  production  of  the  carbonic  acid  and  tho 
current,  and  thia  te  etatad  to  be  eonaiderably  than 
that  of  tho  preaent  foma  of  apparatm  in  onlky,  wajpe, 

and  tiniO. 

Regristering  Inatroments.  Science  progresses  by 
tho  study  of  fact,  by  the  evolution  of  theory,  the  adaptation 
of  theory  and  fict  to  use,  and  tho  consequent  study  of 
results,  in  science,  to  have  results  is  not  enough  :  we  must 
liave  recorda  of  these  results,  recorda  fromday  to  day,  from 

year  to  ycnr  Therefore,  the  .success  which  attends  all 
roally  good  attempts  to  satisfy  the  demand  for  regis- 
tering instruments.  No  firm  baa  done  more  in  this 
way  than  the  well  known  one  of  Richard  Fr*  rci;, 
8,  Impasse  Forrard,  Paris,  whose  London  branch  is  13, 
IiondoU'Wall  (manager,  Mr.  J.  A.  Berly).  We  have 
before  us  tbcir  cnt.nloL^UE  of  mca.'iurinj,',  controlling,  and 
self-registering  instruments  for  scientific  and  industrial 
pnrposea.  "  We  manufaeture,"  they  eay,  "  every  kind  of 
registering  instrument,  that  may  be  required  in  science 
and  industry.  Should  any  of  our  customers  fail  to  find  ia 
this  eatalogne  the  inetramente  they  deeire,  we  will,  on  tiieir 
inrlic,itio[U)f  the  iu--uh.'i  they  liavcin  viuw,.indthephenomena 
they  intend  to  control,  study  the  typo  of  rej^isterin^  itisU-u- 
mcnt  suitable  for  their  porpoeee,"  and  endeavour  to  bring 
out  .such  an  instrmmnt.  They  produce  three  kinda 
of  measuring  appat-atus — engineering,  electrical^  philo« 
aophieal  Their  Hat  of  medala  and  awarde  is  very 
numerous  embracint;  those  from  ISl.')  to  ISOO.  We 
find  in  tho  catalogue  registering  anemometers,  barometers, 
ebronogrnphs,  dynamometers,  hygrometers,  speed  recorders, 
water-level  indicators,  [nessurc  g.m^c.s,  pyrometers,  ther- 
mometers, volt  and  ammeters,  charge  and  discharge 
recordera,  and  recording  electricity  metera,  beeidea  numo 
rous  others  in  special  deiKirtments  of  meteorology.  We 
advise  all  electrical  eogioeen  to  poeseas  tbemsetves  of  thia 
valuable  catalogue. 

. — The  Select  Committee  of  the  Houae  of  Lorda 


last  week,  pre.iided  over  by  Lord  Ba.sing,  consiilere<l  the 
Electric  Lighting  Bill  to  confirm  a  provisional  order  granted 
by  tbe  Board  of  Trade  to  the  New  Cadogaa  and  Beigrave 
f-lectric  Sn|i])ly  Com|>ariv,  Limited,  to  enable  the  company 
to  supply  the  electric  light  to  a  {art  of  tbe  (Kirish  of  St. 
Luke,  Chelsea.  Tbe  !ES1  was  opposed  by  tho  Vestry  of 
Chelsea  on  the  ground  th.it  it  made  the  London  County 
Council  the  local  authority  uudor  tbe  onler.  Mr.  T.  Holland, 
clerk  to  the  Voatry,  aaid  tbe  Electria  Lighting  Act  of  1882 
and  1888  sjieciiied  the  Vcatry  as  tho  local  authority  for 
all  purposee  under  ibe  Acts,  and  Parliament  never 
intended  to  give  control  or  powen  over  eteetrio  lighting 
to  any  other  body  than    the    local   authorito  aa 

tJiyiiizeQ  by  GoOglc 
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tied  by  these  Acta.  By  muking  the  London 
niy  Oouncfl  the  local  anthority  a  concnrrent  juriidfetioa 

•uld  be  utabliabed,  which  might,  and  probably  would, 
id   to  a  oonllict  between  the  Vestry  and  the  County 
Nineil,  and  when  the  V'eetry  tjecame  the  undertakers  the 
mnty  Council  would  exorcise  an  authority  over  their 
pply,  which  shiwltl  Ije  left  Iri  the  iiih.i1)it:tnts  fif  the 
•trict.    The  chairman  said  he  saw  im  ie.isou  why  the 
Bsfcrj  ibouM  ml  b«  iba  local  authority.    Mr.  Cripps, 
irliamentary  a;;ont,  rcprasoiitiii;^  the   Lomhtn  Coiinly 
juncil,  said   the   Vestry   raised  no  objection  to  the 
vuncil  being  the  1<m»1  antlioiity  under  the  ordw  of  the 
ondon  Electric  Supply  Corporation  of  ISs'O    Mr.  Holland 
•plied  that  that  order  extended  to  nearly  tbo  whole  of 
M  uetropolb,  and  the  pariah  of  Cbehea  only  formed  an 
itegnil  portion  of  th.it  urea.    Thcrcfriro,  the  uiMlcrfakiiii; 
3uld  not  in  any  sense  be  regarded  as  a  local  one.  The 
hairnan  aaid  tbe  eommittae  were  nnanimously  of  opinion 
hut  the  Vestry  oii-lil  to  he  ihe  local  authority  undiT  the 
rder.   Tbo  Bill  was  amended  accordingly,  and  ordore<l  to 
>o  reported  to  their  Loidabipa'  Rouae.  Theae  propositions 
irere  made  to  the  House  of  Commons  Committee  by  Mr. 
doon,  chaiiman  of  the  Electric  Lighting  Committee,  and 
If r.  Wbftmore,  ilLP^  but  rejected.    As  seen  above.  Mr. 
Holland  succeedad  in  eanying  (hen  tbrongb  tbe  Homo  of 
Ljorda  CommifetM. 

Gas  V.  Eleotrioity  at  Loods.— Mr.  Walter  liowley, 
M.I.KE.,  Meanwood,  Leeds,  writing  to  the  I/ttdt  M«remy, 
haa  aoai«Tery  apropos  renaarka  npon  Mr.  Preeee'a  paper 

hist  week  before  the  Incorporatod  Association  of  Municipal 
«ud  Couuty  £oRmeen.    "Such  a  statement  of  facts  from 
tlie  ehief  electrician  to  tbe  General  Post  Office,"  says  Mr. 
Itowley,  "  is  one  that  cannot  fail  to  direct  the  attention  of 
all  municipal  bodies  to  the  subject,  and  not  allowing 
•uch  considerations  as  existing  gas  work*)  to  retard  or 
dininuh  the  adoption  of  a  form  of  lighting  which,  on 
account  of  its  tleiiiily  and  smiiLiry  nature,  is  far  preferable 
to  gnH.    The  figure*  given  by  Mr,  Preece  are  a  remarkable 
confirmation   of   the  etateuenta  made   by  Alderman 
Spark  when  the  discussion  in  the  l/ccds  Comity  Conncil 
took  place,  and  wq  are  indebted  to  him  for  tbo  very  maniy 
way  in  whieh  he  fought  for  the  electric  tight  Although 
defeated  in  their  cfTorls  t<j  secure  for  the  town  an  efficient 
aud  cheap  electric  lighting  system,  tbe  minority  whieh 
AMerman  8park  represented  will  helore  loitg  be  shown  to 
have  t;il<en  the  right  (wsition.    The  effect  of  handing  over 
tbe  lighting  of  tbo  town  to  private  companies  wili  be  that 
they  will  mly  taketheurajrstema  into  the  thickly  |)opulatod 
districts,  unless  coropelle<l  to  do  otherwise ;  ratepayers 
in  districts  farther  from  the  centre  of  the  town,  having 
G<)ual  rights  to  the  supply,  being  loft  unprovided  for. 
I  tie  lighting  of  a  town  is  one  of  the  dttties  which  ought 
to  be  fulfilled  with  the  grealcit  ccoTiomy  hy  the  locil 
authorities  rather  tbau  by  private  venLuiCB.    AiUr  such  a 
sUtement  as  that  of  Mr.  Prcecc,  it  must  be  admitted  that 
ek'L'tric  liijhtiii^'  has  now  fairly  jmsed  out  of  the  oxpcri- 
monUi  into  the  really  practical  stage ;  and,  on  behali  ot 
theaa  who  know  the  ad^tagoa  of  elestrie  l^fhl&ig  for 
domestic   purposes,  this    apjjca!   to  the  rmthorities  is 
made,  and  I  would  ask  all  to  rise  above  party  feeling 
in  ihia  mattor,  and  eombine  in  an  eflbrt  to  aaciiro 
with  as  little  dehiy  as   po^siMc   the   .-upply  of  the 
electric  light  to  all  ratepayers  who  desire  it,  Tbe 
qiMition  n  one  that  ebdns  the  seriotu  and  anbiaaied 
consideration  of  those  upon  whom  rests  the  ros|iondibility 
of  supplying  (or  refusing)  a  want  which  all  who  are 
intimately  aeqoalnted  with  the  subject  believe  to  be  a 
rotiuiremcnt  in  the  public  inleredt.     The  im|tort.iiice  of 
this  matter  haa  induced  me  to  addieaa  tbia  letter,  in  the 


hope  tbat^  even  at  the  eleventh  hour,  the  attention 
dtroeted  to  the  subject  may  have  the  result  of  making 
the  8ui)ply,  under  existing  circumstances,  as  ezlenri've  and 

complete  as  (Kissible." 

Trial  of  the  Gordon  Electric  Car. — At  Messn. 
Merrywcather's  works,  Gr^nwicb,  on  Tuesday,  we  had 
the  pleasure  of  witnessing  a  trial  run  of  tbe  Gordon  doaad- 
condiiit  clertrie  railway.  As  it  is  not  improbable  that  a 
long  section  of  tramway  may  be  shortly  fitted  up  with  this 
system,  it  may  be  worth  while  drawing  tbe  attwtkNi  «f 
tramway  iinrl  electrir.-il  cngincrn*  somewhat  forcibly  to  this 
system,  a  piper  about  which  was  read  by  Mr.  Qoidou 
himself  at  tbe  Tnunwaya  Institute  meeting  last  wMk,repro> 
duced  elsewhere.  A  lino  of  tram  rail.s  e.\i.sts  at  the  back 
of  Me&srs.  Merryweatber's  works,  and  this  line  haa  been 
fitted  up  by  Mr.  Gordon  as  an  experimental  line.  A 
car  trolley  completely  fitted  with  motor  gears  and  switching 
apparatus  is  in  actual  working  order,  and  seems  to  behave 
admirably.  Tbo  principle  adopted  by  Mr.  Gordon  ia 
ingenious,  and  the  working  out  of  it  not  leas  ao.  Tbe  flOD' 
duit  c.'irryitig  the  current  fur  tlie  motor  ia  a  very  small  one, 
some  2in.  or  3iii,  uf  ground  being  <iuilo  gutlicicut  to  contain 
it.  The  supply  rail  is  Uid  midway  between  the  two  fine 
rails,  and  consi.sts  simply  of  flat  iron  laid  in  concrete 
in  lengths  of  about  8ft,  or  one-third  the  length  of  the  car. 
Theaystem  armngea  for  ebai)^  these  aoetioaa  hjr  the  foil 
current  of,  say,  lUO  volt'?,  as  the  car  progresses,  so  that  no 
section  is  charged  except  those  under  the  car.  This  is 
done  by  a  system  6t  eonneetions  laid  in  a  gas-pipe  with 
tee-pieces  connecting  to  eaeii  length  and  Icaditig  back 
to  a  commutating  box,  which  ia  the  feature  of  the 
system.  These  boxes  are  pbicad  every  100  yards 
under  the  kerb,  and  contain  strong  long-pull  mag- 
nets, oue  for  each  section.  As  tbe  car  progresses^  a 
shunt  current  comes  baek  from  the  section  Na  1  to  the 
magnet  No.  2,  which  rises  and  pute  saetioa  No.  9  into  con- 
nection, cutting  off  No.  1,  and  so  on,  as  the  car  moves— tbo 
main,  of  course,  running  the  entire  length  of  the  road. 
These  boxes  are  of  very  strong  eonatnution,  and,  as  seen  on 
the  trial,  act  with  precision  and  force,  being  able  to  with- 
sund  rough  usage.  The  current  boing  turuod  ou,  the  car 
moved  forward  at  eoiuidonUe  apeed,  and  it  is  interesting 
to  watch  magnet  after  magnet  rise  and  fall,  like  the  keys  of 
a  piano,  one  after  tbe  other  with  absolute  precision  and  not 
the  least  sparking.  The  pull  of  (he  magnet  n  about  71b.,  and 
evidently  is  more  than  ample  to  do  its  work.  The  car 
was  ruu  backwards  aud  forwards  by  Mr.  Gordon,  under 
complete  control,  nothing  more  being  required  than  the 
movement  of  the  car  switch,  which  acts  both  as  re«ista.ncc 
and  asreverser.  The  advantages  of  the  system  are  the 
use  of  the  cloasd  conduit — ^no  slot  or  wires  that  can  be 
tondied  being'  needed  ;  the  small  cost  of  conduit,  and 
corresponding  small  cost  of  alteration  of  track.  Not  the 
least  effective  advantage  of  the  Gordon  system  is  that, 
by  the  addition  of  one  contact,  the  abeolnte  metallic 
return  for  the  current  can  be  niado  by  way  of  the 
section  behind,  and  thus  the  dithculty  with  the  tele- 
phone companies  can  be  avoided— a  natter  inpoMiUe 
of  arrangement  with  moat  systems  without  costly 
additions  to  the  mains.  The  cost  of  alteration  of  track 
and  laying  the  eleetric  eonduit  is  estimated  (thefigoros 
heirjg  checked  liy  Mo.'i.'irs.  Merryweatber'a  engineer)  aa 
£2,000  iHti  mile,  of  which  X2&  each  is  tbe  cost  of  com- 
mutator boxes.  The  east  of  a  new  eleetrie  ear  wouU  bs 
X400.  Mr.  Oordon,  allowing  all  possible  contingencies,  esti- 
mates tbe  actual  cost  of  traction  2|d  per  car  mile.  As  to  tlie 
commutator  bosss,  our  opinion  Is  thrt  tlisso  will  do  their 
work,  and  are  not  in  the  least  more  fnngile  than  the 
mutator  bars  themselves  of  tbs  dynama 
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TELBPHONE  TRANSMITTER  PATENTS. 

BY  A.  R.  P.KNNKTT. 

No  doabt  the  directors  o(  the  National  Tolepbono  Com- 
fKOJ  Mim  tiiat  there  are  good  grounds  for  the  warning 
soently  oourwtd  to  the  pobUe  tq^  their  advertieemeot  re 
tlie  Hniuhiga,  Blake,  and  OroHlej  traosmitten— Diat  thoee 

petente  an  really  valid,  and  that  they  are  performing  an 
aet  of  Idndoess  in  cautioning  all  and  sundry  against  them. 

But  it  does  not  follow  that  their  advertisement  should  be 
accepted  without  diaeoieuw.  It  would  be  aorel^  againat 
the  public  intertut  to  inffisr  telephone  enterpnae  to  he 
crippled,  and  development  arrested  for  another  18  months, 
simply  out  of  deference  t«  the  not  altof,'cther  disinterested 
opinions  of  the  National  Company  s  directors.  Their  duty 
to  the  shareholders  would  require  them  to  put  the  best 
complexion  on  the  matter,  even  though  tbey  had  their 
douoti^  and  it  behovea  those  interested  from  the  opposite 
point  m  view  to  examine  their  statements  and  judge  for 
themselves  whether  they  can  be  substantiated  or  not. 

I  have  recently  bad  occasion  to  enquire  somewhat 
narrowly  into  the  actual  atatns  of  the  very  three  patents 
meationad  in  the  advertiMiiDeiit>  and  I  hare  mncb  pleaaure 
ill  eoeeding  to  the  anggeetion  that  I  a hoald  make  pablic 
my  conclusions  and  the  reason?^  fnr  them. 

In  the  first  place,  1  consider  thut  tiio  Nulioiul  ('ouijiaiiy 
is  apparently  inclined  to  attach  far  too  little  imixirtancu  to 
the  labours  of  our  distinguished  countryman,  Prof.  Hughes. 
A  good  many  months  before  the  date  of  the  first  secondary 
patent  ProL  Hughes  showed  how  more  efficient  telephonic 
towMBaittew  than  any  deyiaed  by  Ediaon  oould  M  con 
■iRMted  onfc  of  oonaiistiiig  poiraan  and  fngmeiitB  of 


Fia.  1.— 10,  diaphragm;  A,  mouthpiece ;      spring  c*,  oontacta ; 


cbarcoid  ;  but  inasmuch  aaEdiaon  was  before  him  with  bis 
tension  regulator  patent  (No.  2,909,  of  1877),  and  that 
patent  mentioned  variable  contacts  and  carbon  in  the  form 
of  lampblack,  it  was  held  that  Hughes's  discoveries  were 
anticipated  and  covered  by  Edison.  As  a  result,  the  expiry 
of  Edi.son's  patent  on  July  30th  next  will  not  only  set  free 
all  the  forms  of  transmitters  described  in  it,  but  also  all  the 
ionns  invented  by  Prof.  Hughes,  and  will  further  allow  of 
Bome  of  Ediaon'a  tranamittera  bdng  inprored  into  really 
effioient  imtnimeiiti  by  the  enhrtttBtieii  of  hivd  eeriNMi  for 
the  fdnmhago  point*  end  eemi^oodiKiing  tafte  oriig^Dally 
imuined.' 

Ediaon'a  specification  is  a  vuluminous  one,  and  amongst 
a  mountain  of  dross  contains, comparatively,  but  f  ewgrains  of 
gold.  Before  proeeediog  to  the  examination  of  the  three 
chief  secondary  patents,  it  would  be  well,  therefore,  to 
briefly  indicate  too  chief  points  he  makes,  and  ascertain 
what  fe.itiircs  nf  value  bcconia  free  In  Ailgttit  thron|^  Ae 
la[»e  of  the  txliaon  rights. 

The  passages  in  bis  sncciGeation  bearing  tnoet  on  the 
pnetical  question  are  as  follow  : 

Edison  (No.  2,909,  July  30tii,  ls77). 

A.  Page  .'),  lines  G  to  \C>. — Description  of  iliiiphr.igm 
preferably  but  not  ncccss.irily  of  mica,  secunid  at  its  edges. 
Anion^t  others  Jiklisou  nientiona  diapbragma  of  motal. 

B.  Page  6|  Una  5. — "  In  sooM  eaeea  1  make  u.sc  uf  a 
variable  resistance  roaolting  from  gveatar  or  baa  intimaey 
of  surface  contact. 

C.  Pago  6,  iiM'^  r^i.^"Tn  soma  inataoeei  I  make  ueof 
the  best  quality  of  lampblai  k." 

D.  Pngo  7,  line  16,  Fig.  10. — "h  is  a  resonant  chamber 
at  the  end  of  whieh  ia  the  diuphiugm  10,  and  at  each  side 
Oi  fUa  diaphragm  tlMN  arc  springs,  C2,  C3,  having  points 
mda  np  of  eonpnaaad  plnmb^a  .  .  .   Thaae  pointa 


face  each  other  on  opposite  sides  of  the  diaphragm,  and 
make  contact  with  platina  disks  secured  to  tiia diapiirm|{ili.'' 

E.  Eighth  claim  is  for  an  adjusting  screw  or  vanabla 
presser  to  regulate  the  resistance  of  the  tension  regulatorin 
tbo  electric  circuit. 

F.  Fig.  24  is  a  diagram  of  a  microphone  and  battery  in 
the  primary  circuit  of  an  induction  coil,  of  wUdt  the 
secondary  ia  to  line  and  earth. 

It  may  be  remarked,  howerer,  that  Ediaon  had  no  ri^t 
to  claim  this  coinl-iMation,  since  Dr.  Wright  as  far  back  aa 
1867  used  an  in  luctiun  coil  in  connection  with  a  Reiaa 
transmitter,  and  Cromwell  Valley  aftarwaida  eaoployad  it 
with  hia  musical  telephone. 

Ediaon'a  Fig.  10,  which  is  reproduced,  shows  a  mierO' 
phone  carrying  two  platinum  discs,  against  which  are 
pressed  plumbago  points  mounted  on  springs,  the  preamn 
between  the  platinum  and  the  i>lmiili;ip;o  dicing  rec;ulatad 
by  adjusting  screws  applied  at  the  base  of  the  springs. 

IIm  expwy  of  EdLnii'a  patent  of  Jnly  80  therafon 
frees : 

1.  Diaphragms  fixed  at  their  edges. 

2.  Variable  resistances  re-sultiiii;  from  greater  or  lesa 
intimacy  of  surface  contact.  This  is  practically  the  micro- 
phone. 

3.  Lampblack  (soft  carbon). 

4.  Springs  for  carrying  micropbonie  eontaota. 

5.  Screwa  for  regulating  the  pceanize  esetted  hj  the 

springs. 

6.  Combination  of  mierophoiia,  battaryi  and  indnetioo 

coil. 

So  after  July  SO  any  pereon  will  he  free  to  nae  any  or 

all  of  these  factors,  provided  he  combines  them  in  a  1 
nut  ellectuaily  protected  by  subaequent  inventors. 


EoiSOK's  Fio.  10.— 10,  diaphragm  ;  h,  moothptooe ;  ^,  c*,  springs  ; 


The  discoveries  of  Hughes  already  alluded  to  increase 
the  foregoing  free  liat  by  the  addition  of  Aemi  carbon.  | 
multiple  snmoea,  and  conducting  matter  in  the  form  ot  j 
powder.  It  wilt  be  permissible  to  combine  or  interchange 
fclison  and  Hughes's  discoveries.  With  such  material  at 
command,  the  telephone  engineer  who  cannot  design  an 
efficient  transmitter  and  atill  keep  clear  of  Hunninga  and 
Blake,  may  reaaonaUy  be  adjudged  to  have  ndatahen  hia 
vocation. 

I  shall  now  submit  the  secondary  patents  to  some 
analysis  with  ihc.  view  of  ascertaining  now  far  they  are 
original,  and  whether  tbey  do  not  run  some  risk  of  being 
indicted  as  (to  borrow  a  term  from  the  National  Onnpaay^ 
advertisement)  "  colourable  imitations." 

UUMN1NU8  (No.  3,647,  Skpt.  16th,  1878). 
Hunnings's  claim  is  essentially  for  the  use  of  fine 

powdereil  carbon  confined  in  a  loose  state  between  tWO 
metallic  diaphragms,  one  of  which  is  vibrated  bv  the  voioe. 

Hunnings  preferred  thin  platintun  foO  for  hilvibntillS 
diaphragm,  and  8eeme<l  to  consider  a  wetallie  or  a  netiC 
covered  diaphragm  indispensable.  That  ia  lAat  he  fof- 
sha<lnws  in  his  provisional  and  claims  in  hlB  final*  and 
there  ia  no  suggestion  as  to  the  practicability  of  nsinft 
diaphragms  into  the  composition  of  which  tnctai  does  not 
enter,  except  in  one  place  in  the  final,  where,  after 
enumerating  platinum,  iron,  and  silver,  be  adds  "or  other 
material."  But  it  is  evident  that  if  "  material "  is  not 
actually  a  misprint  for  metal,  the  other  material  he  bad  in 
view  must  have  been  metallic  in  it-  natuio,  Bince  noallu-inn 
is  made  to  the  special  contact  or  electrode  that  would  be 
necessary  were  wood  or  other  nonoonductiiig  naterid 
employed. 

Hunninga'a  own  wonh  ma^  be  quoted  aa  dunring  wliat 
he  belieiTed  to  be  new  in  hia  imrootion.  After  diaaainiqg 

Diyiiizea  by  Google 
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any  right  to  Hughes's  microphone  and  Edison's  carbon 
telephone,  he  says  :  "  But  what  I  bdiere  to  he  new  and  desire 
t"  claim  an  my  invention  under  the  hereinbefore-in-part 
recited  letters  patent  is  :  1.  The  use  of  finely-powdered 
carbon,  or  like  cmdudcr  (preferably  oven-made  engine  coke 
prepared  as  described)  in  a  loose  and  free  state  (not  com- 
pressed or  consolidated  in  any  way  or  combined  with  foreign 
matcnal)  as  a  means  of  varying  the  resistance  of  a  tele- 
phonic circuit  by  the  vibrations  of  a  thin  metallic  or  metal- 
covtrtd  diaphragm  enclosing  it,  controlled  by  the  sound-waves 


Section. 


The  point  is  of  importance,  because  about  nine  months 
later  Marr  (No.  2,497,  June  21,  1879)  protected  a  trans- 
mitter of  powdered  carbon  confined  between  two  wooden 
diaphragms,  having  carbon  discs  attached  to  their  centres 
as  contacts.  This  combination,  although  invented  by  MaiT, 
was  generally  known  as  the  Moseley  transmitter.  The 
patent  is  now  void,  and  if  hold  free  of  Ilunnings,  would  be 
open  to  all  after  July  30. 

Subsequently,  Moseley  (No.  1,320,  January  30,  1885) 
and  Berthon  (No.  2,893,  March  4, 1885)  employed  powdered 
carbon  confined  between  diaphragms  of  thin  carbon  plate. 
Of  these,  Moseley's  has  lapsed,  but  Beithon's  is  still  in 
force,  although  its  validity  in  face  of  Moseley's  prior  claim 
for  granulated  carbon  between  carbon  diaphragms  is  con- 
siderably more  than  doubtful. 

The  diaphragm  is  not  the  only  weak  point  about 
Hunnings's,  for  Hughes,  in  his  paper  before  tne  Physical 
Society  {Naiure,  Juno  27,  1878),  steted  that  he  had 
discovered  that  a  current  passing  through  conducting 
matter  in  a  divided  state,  either  in  the  form  oi  potoder, 
filings,  or  surfaces,  was  varied  under  the  influence  of  the 
slight  pressure  applied  by  sonorous  vibrations.  This  specific 
mention  of  conducting  powder  by  Hughes  four  months 
before  Hunnings  applied  for  his  patent,  precludes  the  latter 
from  claiming  any  exclusive  right  to  powdered  carbon. 

Again,  on  June  3rd,  1878,  t^ree  and  a  half  months  prior 
to  the  date  of  Hunnings's  patent.  Prof.  Blyth,  of  Glasgow, 
described  in  a  paper  to  the  Royal  Society  of  Edinburgh 
{Nature,  June   13,   1878),  a   transmitter   consisting  of 

Eretty  coarse  fragments  of  gas  cinders  {)acked  in  a  shallow 
ox  of  thin  wood,  having  tin  (tinned  iron  1)  strips  at  the 
ends  to  serve  as  contacts.  The  results  obtainea  he  described 
as  satisfactory,  although  there  was  no  front  vibrating 
diaphragm.  I  have  recently  had  an  experimental  transmitter 
made  to  Blyth's  description,  and  find  it  is  really  an  efficient 
instrument.  The  box  speaks  equally  well,  and  very  well, 
whether  the  voice  is  directed  against  the  sides,  bottom,  top, 
or  ends.    By  substituting  carbon  electrodes  for  Blyth's 

Front. 


Tio.  2. — Details  of  an  Efficient  Transmitter  out«ido  the  Socondary  Patents  that  may  legally  be  usod  after  July*30th. 

BC,  braia  clamp  ;  C  C,  carbon  contact ;  C  B,  carbon  block  ;  D,  diaphragm  ;  I R,  indtarubbcr  ring  ;  M,  mouthpiece;  R  8,  regalating 

screw  ;  S,  spring  ;  T,  terminal  screw. 


uopinging  upon  it.  2.  A  telephone  transmitter  consisting 
of  i  layer  ot  finely-divided  carbon  or  similar  conducting 
naterial,  preferably  oven-made  engine  coke,  placed  in  a 
loose  and  free  state  between  the  thin  metallic  or  metal  covered 
^■^pAra^s  in  a  suitable  case, and  for  the  purposes  described." 

Since  these  claims  avowedly  cover  all  that  Hunnings 
believed  to  be  new,  and  expressly  exclude  all  but  metallic 
or  metal-covered  diaphragms,  it  surely  would  not  be  com- 
pliuwatuy  to  Hunnings  to  rule  that  he  meant  wooden  and 
carbon  diaphragms  as  well,  although  he  was  not  aware  of  it. 


tinned  ones,  and  extending  them  across  the  box,  so  as  to 
reduce  the  intervening  space  to  be  bridged  by  the  carbon 
particles,  and  by  using  fragments  of  projjer  microphonic 
carbon  in  lieu  of  Blyth's  cinders,  a  transmitter  of  which  no 
one  need  be  ashamed  is  formed.  The  carbon  may  bo  much 
coarser  than  the  powder  described  by  Hunnings,  but  in  view 
of  Hughes's  prior  publication  there  can  bo  no  risk  in  using 
even  the  finest  powder  in  a  wooden  box,  no  part  of  which 
partakes  more  of  the  nature  of  a  diaphragm  than  another. 
As  we  have  seen  that  Ediiun  was  b<^fore  Hunnings  with 
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metal  diaphragms,  and  Hughes  and  BljUi  were  before  him 
irith  eooauctiDg  matter  id  the  form  of  powder  and 
frigmento  of  carbon,  the  most  Iltinning!)  can  claim  is  a 
combination  of  the  two,  and  he  is,  in  fact,  modest  enough 
to  10  limit  hnmelf. 

Blakx  (No.  229,  .Tan'-af(Y  ?Oth,  1879). 
This  is  the  nejtt  8e<:o:iJ:iiy  j^autnt  in  order  of  date. 
BUke's  chums  are  five  iu  uimbe:  . 

Okba  1  ii  for  his  method 


«f  iMldiiig  ■  diaphragm  by 
itiwgtiagL 


Claim  2  ii  for  a  qpnng 


This  need  inoommode  no- 
body, since  a  diaphragm 

fastened  at  its  edges  as  de- 
scribed by  Edison  is  practi- 
cally as  efficient. 
It  is  difficult,  in  face  of 


ment  of  the  diaphragm  and 
df^modtf^ng^y  its  inertia 


anylng  one  of  the  micro-  Edison's  Fig.  10,  tu  imagine 

pbonc  cnntacts,  the  other  wberein   this  differs  from 

coDtE^t  Ixjing  carried  by  a  Edison's  plan,  which,  omit- 

Moond  spring  or  fixed  dWMt  ting  the  superfluous  second 

to  thA  diaphngm'  4pna&  ooola  be  d«secib«d  in 

«M  MUM  voids. 

Claim  3  is  for  BUke's  Of  course  Blake  is  quite 
jxouliar  fosm  of  adjusting  entitled  to  this.  The  form 
UfTir.  of  adjusting  screw  shown 

by  EdMon  in  his  Fig.  10  is 
nofc  •  very  good  one,  but 
others    could    be  de\-ised 
without  iniriagiag  Blake's. 
Claim  4  is  for  the  combi-      Edison's  plan  of  one  con- 
natioD  of  two  contacts,  mmIi  tact  on  »  apring  and  the 
Cttliad  by  a  spring.  Otbur  on  tiw  diaphragm  is 

practically  as  good. 
Claim  6  is  for  the  addition      This  has  a  strong  reaem 
of  a  yielding  weight  to  one  bhmce  to  the  device  described 
of  the  springs,  for  the  pur-   by  Hughes  to  the  Physical 
pOM  of  resimng  the  move-  Gwciety  (JVafurt,  Jane  S7tli, 

187S) :  "The  upper  contact  of 
a  microphone  should  have  it« 
inertia  supplemented  by  a 
faalenoed  vroigbt.  This  in- 
ertm  I  find  bbcwmit  to  keep 
tlM  eontui  Dnbronn  by 
powerM  vibnttiona.  Ko 
.  ^ring  can  supply  the  ro- 
qnired  inertia.  But  such 
a  weight  is  BOfc  veally 
necessary. 

In  fact,  a  transmitter  made  up  to  (xlison's  Fig.  10,  but 
with  only  or.t;  spring  and  one  pair  of  contacts,  which 
could  both  be  of  hard  carbon  in  heu  of  Edison's  plumlxi^n 
end  platinum,  speaks  at  least  as  well  as  the  Blake,  and 
with  meh  a  tranamittor,  Eig.  2,  Blake  ooold  not  interfere. 

It  woold  be  unldnd  to  en  old  aeqnuntenee  like  Bkke 
to  hint  anything  about  "  colourable  imitiitions,"  but  there 
is  certainly  a  family  likeness  between  half  of  Edison's 
Fig.  10  (tee  Fig.  1),  and  the  essential  features  of  the  Blake, 
a  similarity  accentuated  by  the  coincidence  thai  both 
btventore  me  platinum  for  one  of  their  attrfaeee. 

Cross;. 'N.i,  tr_\  Fei!KI'ary  1st,  1879). 

The  last  of  the  secoiidai-y  patents  to  which  imporiasce 
it  pi^arly  attached  is  that  of  Crossley.  It  is  a  legal 
dictum  that  the  contents  of  the  provisional  and  final 
specifications  of  a  patent  must  agree  in  substance.  If  they 
do  not,  or  if  n  itter  is  introduced  into  the  final  that  is  not 
foreshadowed  m  the  provisional,  thm  the  patent  i&  invalid, 
or,  at  least,  the  matter  not  so  foieebaoowed  cannot  be 
claimed.  With  the  best  intentions  in  the  world,  I  must 
oonfess  mv  inability  to  detect  any  novelty  in  Croasley's 
provisional  or  any  rcsomblance  bolsvoen  his  provisional  Lind 
final.  The  provisional  i.s  voiy  short,  and  foresh  idow.s  an 
invention  (')  consistin*^  of  nothmg  more  nor  less  than  "  an 
ordinary  microphone  "  (Crossley's  own  words)  muutited  on 
a  parchment  or  other  suitable  diaphragm  in  conjunction 
with  a  battery  and  indootion  coil.  Beediog  the  uroviaional 
by  itself,  one  wouW  imagine  that  Mir.  Crossley  bad  lodged 
it  under  the  impression  that  the  use  of  un  induction  coil 
with  a  microphone  was  novel  and  with  the  design  uf  pro- 
tecting that  combination. 

Bui  in  the  fimtl  it  ia  stated  (page  3,  Uaea  26  to  26  and 


56)  that  the  induction  coil  is  not  necessary,  only  dMirablc. 
So  the  coil,  not  being  a  necessary  part  of  the  inven- 
tion, must  be  deleted  from  the  provisiooal,  and  then  what 
remains  t  Nothing  more  than  "  an  ordinary  microphone  " 
mounted  on  a  parchment  or  other  suitable  diaphragm.  T^ut 
the  process  nf  climinatioo  can  be  carried  further,  for  in  the 
tilial  "an  ordinary  microphone"  is  defined  as  having  only 
one  pencil  and  two  aurfsoea  touching  each  other,  "to 
which,"  Hr.  Oroaaley  wisely  adda,  "  I  lay  no  ehim."  TUra 
away  this  disowned  r-  liniry  micropboti?  frnm  thp  pro- 
visional, and  what  remaius  i  Clearly,  a  paxchuieut  or  ulher 
suitable  diaphragm  ;  an  appliance  not  altogether  unknown 
to  Reiss  in  the  early  sixties.  But  in  the  final,  the  term 
"compound  microphone"  is  introdnaed,  and  defined  as  a 
microphone  havit^|  three,  foor,  or  more  peneik,  and  six, 
eight,  or  more  anrfaeea  toaehing  each  other.  The  figurea 
show  compound  microphones  of  Crossley's  well-known  form; 
but  the  claim  is  not  tor  this  form  aloue,  but  broadly  for 
microphones  having  three,  four,  or  more  pencils,  auu  six, 
eighty  or  more  aiumea.  Pnttiug  aaide  for  the  moment  the 
want  of  agreement  between  the  proviaional  and  the  final,  I 
do  not  see  how  such  :i  rh:n\  can  bo  sustained  ;  for  Hughes, 
in  his  paper  to  the  Physical  Society,  June  8,  1878  (Nulur-f, 
June  27,  1878),  nearly  eight  months  prior  to  Crossley's 
patent,  said  :  "A  man's  voice  requires  four  surfaces  of  pine 
charcoal,  six  of  willow,  eight  of  boxwood,  and  ten  of  gas 
carbon."  In  another  peper  {Nature,  May  16, 1878)  Huj^ 
said :  ''Hie  efl^  waa  naproved  by  buDding  up  the  nails, 
log-hut  fiishion,  into  a  s.<}uare  configuration,  usiu^  10  or  20 
nails.  A  piecd  uf  ateai  watch  chain  acted  well."  Mr.  F.  J.  M. 
Page,  in  a  letter  to  Nature,  May  30,  1878,  speaks  of  three 
pieces  of  gee  carbon  in  circuit  %ntb  the  primary  of  aa 
induction  coil  and  a  Daniell  cell. 

Those  instances  (and  I  could  adduce  others)  of  prior 

Sublication  respecting  multiple  contacts  are  sulliciont  to 
estroy  any  [  .irticubr  claim  to  such  contacts  on  Crosslsy's 
part  Even  whcii  arranged  in  bis  own  s})ecial  and  highly 
meritorious  form,  the  want  of  novelty  in  his  provisional, 
and  the  atartling  diaagneuent  between  the  provisiooal  and 
hnal,  woold  rmder  fnterf^noe  on  bia  nart  bopalaaa. 

Beyond  all  this,  it  should  bo  borne  in  mind  that  an  ofncient 
transmitter  can  be  made  with  only  two  pencils  and  four 
surfaces,  and  to  tU%  ia  wf  km,  QnmS»y  eoold  not  wm 
pretend  a  claim. 

Mi'.  Groasley  may,  however,  truly  retort  that  although 
his  patent  may  not  have  been  drafted  by  a  committee  of 
Queen's  counsel  and  patent  agents,  it  was  nerertiieleai  very 
much  to  the  purpose,  since  the  innocent  United  Tel<:'|  h  :  o 
Company  gave  bim  £17,500  for  it  I  Croesley  can  ceruinly 
claim  the  laugh,  if  notUtag  elae. 

To  sum  up^  for  the  reasons  set  forth,  I  believe  that  the 
following  tranamittera  may  legally  be  uMd  after  J11I7  SO : 

1.  All  forms  described  by  Edison  in  his  No.  2,909,  sub- 
stituting, if  d&sired,  hard  carl>on  for  plumbago,  platinnm, 
etc. 

2.  A  transmitter,  raaembliog  Bbke's  in  geoeral  fbnn,  bat 
with  diaphragm  saenred  roond  its  edges,  witb  one  eontut 

fixed  on  f  !ift  li  tphragm  and  with  some  form  of  adjusting 
lever  other  than  iJlake's,  being  practically  Edison's  Fig.  10. 
The  details  of  such  a  transmitter,  which  contains  nothing 
that  was  not  anticipated  by  Edison,  except  the  hard  carbon 
conucu,  vhieh  were  entaeipeted  bgr  Hughea,  ere  aibown  in 


All  forme  deaeribed  by  Hughea  in  bia  varioua  paponi 

4.  CroBsley'a  aiid  aimloaione  rarma. 

5.  Blyth's. 

6.  Berliner's  (No.  1,786,  of  1884).  A  good  traaamitter, 
having  contacts  K^t  in  poiution  by  gravity  eloae.  Patent 
has  lapsed. 

Of  those,  Nos.  I,  2,  3,  5,  and  C  could  nor  1":  1  h  dlenj^ed 
without  the  challengers  laying  thcmsolvos  ojiuii  lo  ^u  action 
for  vexatious  inttirference.  No.  4  is  safe  for  tho.se  who  are 
not  to  be  frightened  by  bluff,  since  there  was  absolutely  no 
novelty  of  any  description  in  Crossley's  provisional,  and  his 
final  claime  aomeiliiiig  elae.  The  following  three  wouU 
probably  have  to  be  defended  if  used,  for,  in  spite  of 
llunnings  having  claimed  only  metallic  or  metal-covered 
diaphragms  for  his  couibinatiuu,  they  might  be  held  as  mere 
variations  for  the  piu^tu^es  of  evasion  : 

7.  Marr'a.      8.  Moseley's.      9.  Berthoo's. 

ijiyiiizeQ  by  GoOgle 
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Tb«  ■pMbHtiM  that  oannoi  andar  any  ettcnimtonoM  be 
ad  are : 

lentil  September  17,  1892  :  Powdered  carbon  in  combina 
>ii  with  a  metallic  or  metal-covered  diauhragoi.  Until 
inUM^  81,  1893:  Blake's  method  of  holding  diaphragm 
f  aprings  ;  Blake's  special  form  of  adjusting  lover  ;  and 
Iwe'a  combination  of  two  contacts  mounted  on  separate 
iringB,  being  Nipeetivaly  BUw'c  elaiiiie  N(m  1,  S,Mid  4. 


UGHmiO  OF  THE  S.S.  "SOOT." 


The  following  details  of  the  6.8.  "  Scot's  "  electric  instal- 
ition  will  be  interesting.  There  are  680  lamps  of  IG  c.p., 
nd  10  Aleetne  ieaa.  Two  of  theae  latter  an  Rlaekman 


meter.  In  the  dynamo-room  there  is  a  main  switchboard, 
Fig.  1,  designed  by  Mr.  Malcolm,  Sutherland,  and  made  in 
the  electrical  dopartment  of  the  Leven  Shipyard,  Dum* 
barton.  It  is  6ft.  by  3ft.,  and  is  made  of  white  marble  steeped 
in  paraffin.  The  lower  part  is  occupied  by  three  angle  ban^ 
which  run  from  end  to  end,  and  to  each  of  which  a  aynano 
is  connected  through  a  fuse  and  ammeter  clip.  The  upper 
portion  is  occupied  by  two  rows  of  fuses  and  two-way 
switches,  to  which  the  fan  leads  and  14  main  leads  are 
atteehed.  As  has  already  been  said,  the  switches  are  feWO' 
way,  and  to  each  of  them  two  flexible  eleetrodee  an 
attached,  one  on  each  aide,  having  clips  on  their  ends  by 
moans  of  which  they  may  be  attached  to  any  of  the  three 
bars.  As  each  switch  has  two  electrodes,  one  of  which 
must  always  be  idle,  when  it  is  neceaaary  to  change  any 
eireuit  icoai  one  dynamo  to  another,  the  kUe  deetrade  » 


fans  driven  by  Crocker-Wheelar  motors,  and  are  used  for 
extracting  the  foul  air  from  the  engine-room  skprligbt  Of 
the  other  eight,  which  are  made  by  Meaare.  King,  Brown, 
and  Co.,  Edinburgh,  two  are  downcast  and  supply  air  to 
the  engine-room,  the  remainder  exhaust  the  foul  air  from 


mm/jm/////jmm 


Via.S. 


the  cabins,  etc.  Current  is  supplied  by  throo  dynnraos,  by 
King,  Brown,  and  Co.,  capable  of  giving  ubnui  :20U  amjwros 
at  100  Volts,  driven  direct  by  three  compound  engines,  by 
Brown  Bros.,  Edinburgh,  at  a  speed  of  2U0  revolutions  |ier 
mtnute.  Each  dynamo  bas  a  tachometer  attaebed,  and  the 
potetU  ia  neaaiand  by  Sir  Wm.  Thonuon'a  marine  volb- 


clippod  on  to  the  dynamo  wanted  and  the  switch  roveised. 
In  this  way  any  circuit  can  be  duuifad  from  one  dynamo 
to  another  wiUiout  intemipting  the  Hghi.  By  means  of 
the  ammeter  clips  the  current  can  be  measured  at  any  timo 
by  either  of  the  two  Siemens  ammeters  which  hare  been 
mounted  on  the  board.  From  this  board  the  mains  are  led 
to  14  distributing-boards,  also  made  in  the  shipyard  works, 
plaeed  in  different  parts  of  the  ship.  Tbeee  boards 
eotttain  switches  and  fuses,  from  each  of  which  a  win  is 
run  to  a  group  of  lamps,  the  maximum  number  of 
which  is  eight.  As  the  sectional  area  of  the  wire  is  kept 
uniform  throughout,  it  is  unnecessary  to  have  any  other 
foMB.  Single  wiring  is  used*  Oieepi  ia  the  vicinity  of  the 
oanmaM^  when  double  wiree  an  ran ;  and  to  aimplit^  the 
wirfng,  and  make  testing  and  repairs  easier,  aoldend  fofnte 
are  superseded  by  a  patent  screwed  junction  made  by  W. 
McQeoeh  and  Company,  Glasgow,  as  shown  in  Fig.  2. 
TUa  eonairtB  of  a  small  braes  pan  abont  an  inch  in  diameter 
over  all,  aonw  ibnadad  inaide^  and  with  vertieal  slota  cut 
in  tlie  aidea.  Thie  la  mounted  on  a  date  baae,  and  plaeed 
inside  of  a  metal  waterti;^ht  junction  box,  on  the  sides  of 
which  are  ■^mall  stnffing-boxos.  To  join  two  or  more  wires 
together,  thoy  :it  o  brought  through  the  stuffing-boxes.  The 
insulation  ia  then  removed,  and  the  ban  ends  inaarted 
throu|;hdMalotaandeoflednpinaidollw  jnnolioBpaB.  A 
aeft  tui  waahar  ia  tlmn  laid  on  top  of  ttitm,  and  a  bnaa 
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button  is  screwed  hard  up  on  them.  As  the  diameter  of  the 
screw  IB  very  large  compared  with  its  length  there  is  no  fear 
of  it  coming  loose,  and  the  surface  of  wire  used  in  the  joint 
being  large,  there  is  no  heating.  A  very  good  joint  is  thus  ob- 
tained without  the  trouble  and  danger  of  carrying  heated 
boltA  or  blow-lamps  about.  It  is  also  much  easier  to  discon- 
nect portions  of  any  circuit  when  searching  for  a  fault  which 
may  nave  occurrea.  One  of  these  boxes  is  used  for  each 
lamp,  the  stalk  of  the  lamp  being  screwed  through  the 
cover  of  the  box  and  forming  the  return,  the  current  being 
carried  to  the  lamp  by  an  insulated  metal  rod  in  the  centre, 
at  the  upper  end  of  which  is  a  spring  contact  which  presses 
against  the  button  of  the  junction.  All  joints  in  the  small 
wires  are  made  inside  of  junction-boxes,  and  there  are  no 
joints  in  the  main  cables.  All  the  wires  are  of  high  insula- 
tion, the  mains  being  Silvertown  vulcanised  nibber,  lead- 
covered,  and  taped.  Most  of  the  small  lamps  are  wired 
with  vulcanised  rubber-covered  wire,  made  by  the  Inter- 
national Okonite  Oompany,  and  the  remainder,  comprising 
the  engine-room,  stokehole,  deck  lights,  etc.,  are  wired  with 
Fowler- Waring  lead-covered  armoured  wire. 


TELEPHONE  TRANSMITTERS. 


A  short  time  ago,  having  occasion  to  call  upon  Mr. 
Lewis,  the  genial  manager  of  the  Western  Counties  and 
South  Wales  Telephone  Company,  we  noticed  a  diagram 


Fio.  I. 


-v.  ••■•\n  "v\~'\Vv*4}  '.  vvM^'A  V. 


Carbon  Button,  or  D»sc. 

Fio.  2. 


Fig.  2a. 


Fio.  3. 


Myp]i»iimwii>ii»^||miy|iiiiiMiiiMiiM^ia«n>Ur3]ijipt^» 

Fio.  4. 

indicating  the  various  forms  in  which  carbon  has  been 
used  in  transmitters.  Mr.  Lewis  very  kindly  acceded 
to  our  request,  and  by  his  courtesy  we  are  enabled  to  give 
the  accompanying  illustrations.    Fig.  1  shows  one  of  the 


well-known  forms  introduced  by  Prof.  Hughes.  Fig.  2 
and  2.\  show  Fxliaon's  carbon  button  or  disc,  as  used 
in  his  transmitter,  patented  July,  1877,  No.  2,909. 
Fig.  3,  also  Edison's,  shows  lampblack  of  the  best  quality, 


Fio.  6. 


Flos.  7,  8,  9,  and  10. 


Fio.  11. 


used  in  a  transmitter.  This  was  patented  in  July,  1877. 
Edison  also  uses  finely -divided  carbon,' as  does'Hunnings, 
Fig.  4,  patented  September,  ^  1878.  '  *In  the,  Edison  s, 
the   divided  carbon   is   between    two   discs;  in  the 
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Hunnings's  also  between  two  discs,  one  of  which  joins  the 
diaphragm.  Fig.  5  shows  Crossloy's  arrangement  of  pencil 
transmitter,  patented  in  Fobniary,  1879.  Fig.  C  shows 
another  form,  jxitcntcd  in  February,  1879,  hy  Crosaley, 
while  Fig.  7  shows  the  Hughes  pencil  of  May,  1878. 


Fio.  15. 


Figs.  8,  9,  and  10  show  other  forms  of  transmitter,  used 
under  various  names,  and  Fijr.  11,  the  cup  and-ball  micro- 
phone; Fig.  12,  short  pencil  microphone;  Figs.  13  and  14, 
other  forms  of  cup-and-ball  microphone ;  Fig.  1 5,  Edison's 
carbon  button  slightly  modified. 


THE  TOWNLEY  PATENT  AUTOMATIC  MAKE  AND 
BREAK  CIRCUIT  ELECTRIC  BELL. 


This  bell  is  being  introduced  by  Mr.  B.  Townlcy.  From 
the  claims  made  by  the  inventor,  Mr.  J.  Townloy,  it  bids 
fair  to  su|>ersede  the  old  form.  Having  little  tension  in 
the  spring  currying  the  armature,  it  requires  less  battery 
power;  having  the  magnetism  retained  in  the  armature 
until  it  does  work,  allows  longer  stroke  and  a  more  agreeable 
tone.  It  has  sliding  contacts,  making  it  less  liable  for 
them  to  oxidise ;  it  has  an  automatic  make  and  break 
circuit ;  and  the  cost  does  not  exceed  that  of  the  ordinary 
form. 

Its  description  is  as  follows  :  The  circuit  is  completed  in 
the  ordinary  way  by  moiins  of  a  push.  The  current 
passing  through  the  terminal  T  on  to  the  contact  pin,  P, 
alon^  the  bell  crank,  C,  through  the  coves  and  out  through 
terminal      to  the  battery.    The  usual  magnetic  field  is 


produced,  the  armature  is  attracted,  carrying  with  it  the 
adjusting  pin,  P'.  and  the  ratchet  pawl,  R,  which  actuates 
the  wheel,  while  the  adjusting  pin,  P',  moves  the  bell 
crank,  C,  lifts  one  end  from  the  contact  pin,  P,  thus 
breaking  the  circuit,  and  allows  the  armature  to  attain  its 
normal  position,  but  during  this  movement  a  second  bell 


Townloy's  Electric  Bell. 


cnuik,  C,  is  released  and  allowed  to  fall  on  the  contact  i»in, 
P,  by  moans  of  a  pin,  P-',  fixed  on  the  wheel.  The  circuit 
is  then  allowed  to  take  another  direction  out  through 
terminal  T'-,  and  on  to  the  battery,  this  circuit  being 
completed  until  the  wheel  makes  one  revolution,  when 
again  the  pin  on  the  wheel  lifts  the  bell  crank  C,  thus 
breaking  automatically  the  circuit  and  allows  the  armature 
to  come  to  a  state  of  rest. 

Tkk  DiTLKX  Alarm. 
This  alarm  is  being  introduced  in  conjunction  with  the 
Townley  |>atent  electric  bell.  The  two  may  be  used 
together  or  separate.  The  clock  being  ])ortable  may  be 
use*!  indc])endenlly,  can  be  set  to  ring,  and  will  continue 
for  about  two  hours  if  not  stop])ed.  Switches  and  all  other 
complicated  parts  are  entirely  obviated. 


Townley'a  Duplex  Alarm. 

The  box,  B,  contains  the  battery,  on  the  front  of  which 
is  fixed  the  bell.  Sot  the  set  hutid  of  the  clock  to  the  time 
the  alarm  is  required.  Should  it  1>e  desired  to  use  the  two 
together,  simply  wind  the  clock  in  the  ordinarj-  way,  but 
this  is  immaterial ;  place  the  legs  of  the  clock,  L  and  L', 
on  the  contacts,  P  and  P',  and  when  the  hands  of  the 
clock  agree  with  the  set  hand,  the  lever  which  releases  tho 
hammer  of  the  clock  makes  contact  simultaneously  with  a 
spring  which  is  fixed,  but  insulated,  on  the  frame  of  the 
clock,  from  which  is  taken  a  wire,  and  led  to  the  insulated 
leg,  L',  on  to  the  battery  through  coves  an<l  contacts  of 
the  bell,  return  to  battery  through  leg,  L,  to  whore  contact 
was  made  ;  the  circuit  being  thus  completed,  rings  the  bell 
until  the  clock  is  moved  of!  tho  contacts,  P  and  P*. 
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UPOBTAIIT  NcyncB. 


We  may  occasion^  fellow  the  lead  of  oar  Atmrican  Contem- 
forariei^e^)eciaUywhon  theiffoiMofd  nmrrieoMewy.  They 
are  tu>t  backward  m  asking  their  friend*  lodoedt  A«y  Mn  for  the 
udfartrf  thsfOfOr.  We  atk  our  frie^xd*  to  remembtr  m. 
Fofer  that  in  fcnoio  ewer  r^usu  Subierib&ri  or  Advertuert.  Aor 
dowf;  m  faettHtinmU  tlaa^thdiooiiif  tkatUavwiU  fU  fvM 
voitM  for  their  money. 

Sifteimen  coptes  of  the  paper  wOt  be  sent  ofi  request. 


CAMBRIDGE. 

It  is  with  considerable  hesitation  WO  refer  to  thi8 
quostiou  again.  The  report  of  the  proceedings  of 
tlie  Goonoil,  u  fffm  in  oat  last  isane,  is  Boffident 
to  prom  tint  all  wa  have  previottaly  Mid  upon  the 
matter  was  warranted.  Even  now  we  do  not 
believe  the  last  has  been  said,  and  many  a  keen 
sport Bman  would  lay  long  odds  against  the  present 
edicme  being  carried  out.  Suely  the  suggestion  of 
one  member  of  the  Council  is  possible — to  have  an 
authentic  account  of  the  working  cost  of  the  pro- 
posed engines  as  agaamt  an  estunated  eost  firom 
experimental  nms.  Engineers  have  somebow  con- 
trived to  become  impressed  with  the  opinion  that  the 
engine  is  a  ^efto  extravagant  in  eating  steam.  When  we 
had  oooasioa  to  teat  the  engine  as  it  was  made  two 
or  three  yean  ago,  that  opinion  was  confizmed  by 
facts.  At  present  we  are  told  that  improvements 
have  been  made,  and  the  engine  is  to  be  economical 
Of  eonrse  tiiat  may  he  ao,  aod  ve  most  wiit  eventa 
to  prove  whether  it  is  or  ii  noL  We  an  ntuSlj  to 
support  the  use  of  these  engines  in  many  cases,  bat 
as  yet  not  for  central  stations.  Even  if  initial 
expense  is  eoosideited,  we  ace  oieditahly  infiumed 
that  the  highest  class  of  low-speed  condeinamg 
engines,  and  all  the  electrical  paraphernalia,  were 
tendered  for  at  something  like  £2,000  lower  price. 
Unless,  then,  the  Gonncdl  get  proof  positive  as  to 
m[iiutenauce  economy,  we  do  not  well  see  how  the 
scheme  can  be  carrird  out  with  satisfaction. 


ELECTRICITY  IN  TRAMWAY  WORK. 

The  meeting  of  the  Tramways  Institute  last  week 
was  principally  occupied  with  reading  and  discussing 
papecs  on  the  appUoetion  of  eleetridty  to  tramway 
work.  It  was  a  misfortune  that  these  papers  related 
principally  to  systems  not  yet  largely  adopted,  or 
rather  only  in  the  experimental  stage,  and  not  yet 
applied  in  everyday  work  vpcm  a  soale  snfBoientty 
large  to  obtain  trustworthy  flf:^08  and  convince 
the  tramway  engineers.  The  prfictical  outcome  of 
each  discussion  was  the  same.  The  engineers 
said  in  effect :  "  We  an  raady  and  willing  to  employ 
electricity,  but  before  doin^'  so  must  be  satisfied  that 
it  will  pay.  It  cannot  be  supposed  that  we  can  give 
up  horse  traction,  the  expenses  and  the  returns  of 
whioh  am  fiiUy  known  to  na,  fi»  an  ideal  system 
about  which  the  figures  are  most  vague,  nor  can  it 
be  supposed  that  we  sliall  experiment  to  find  out 
the  result."  To  introduce  a  new  system  means  new 
capital.  In  En^and  the  tnmway  mileage  w  not 
likely  to  greatly  increase— in  fact,  during  the  ^ak 
year  there  has  been  a  sli^'ht  decrease.  Thus  the  use 
of  electric  traction  in  England  means  its  use  upon 
existing  lines,  open  whisb  oapital  aeeoont  has  long 
Kincc  been  closed,  and  to  reopen  it  is  not  an  easy 
matter.  People,  however,  are  willinr;  to  speculate  if  it 
canbeahownthere  will  be  agood  return  for  their  money, 
and  the  only  inducement  to  tramway  ahanholden 
to  increase  their  capital  is  to  hold  out  satisfactory 
hopes  of  increased  dividends  apou  the  larger  oapitaL 
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5  TjiucfT  system  and  the  Jarman  system  are  well 
wu  to  our  readers,  but  the  Gordon  system  is  less 
1  known.  We  havtt  therefore  requested  the  au  thor  to 
9  OS  ftn  eitimftte  of  the  coat  and  the  retunu  ci  a 

"  to  be  alterecl  from  horse  traction  to  elcctrio 
3tion  upon  his  .system.  l")xperiniont[illy,  the  line 
bos  coustructed  at  Messrs.  Merry  weather 'a  is  a 

:oe8s.  It  has  been  tested  nnder  stringent  oondi- 

tis,  and  acted  well  even  when  satmatedwitb  water 
1  covered  with  mud.  The  figures  of  the  following 
iuiate  must  be  considered  with  care,  and  it  would 
well  if  rival  systems  would  give  sinUlar  estimates, 
any  rate,  we  ibotUd  ttMlk  get  a  basis  for  ealeula- 
n,  and  the  various  items  conid  be  comp«red  : 

ruuTK  OF  TiiK  Capital  Cost  ok  Ati-lyuio  tuk 
Gordon  Systku  of  Euctric  Tbachom  to  am 
KxisTfNu  Tbakwat,  Aim  TKB  Wouuffa  Cost  fir 

Cab  Mile. 

Line  3  duIm  long,  double  track  (6  milea) ;  generating 
ttlon  as  central  as  powible}  five  minutes'  servioe  at 
sieat  time;  average  speed  aemi  miles  per  hour,  including 
ippaf^es  ;  cars  to  accommodate  40  {jassc  r  i  l  .  i  each; 
iximum  number  of  cars  running  at  one  time,  10 ; 
up.  per  car.  10;  total  e-hp.  at  station  (60  par  esot 
•erve),  180. 

Prrmanenl  Way. 
[ta:  .:  .:  '  v'isting  track  to  aoit  Gonlon  ayateni, 
aix  miles  at  X2,000  per  mils  £13,000 

itting  14  cars  with  motors,  gearing  switches,  etc., 

(four  cars  iit  rosorve),  14  at  £150  each    2,100 

Centred  Station. 

hrea  aata  of  ateam  dyaamoa,  boilers  eoB^dsta, 
each  capable  off  developing  60  e.h.p.  (one  ast  in 
reserve),  buildings,  foundationB,  amolibaaid, 
cables,  instruments,  etc   5,400 

£19,500 

MS  ibiid  of  100  lioraas  and  hamaaa,  at  £S6  aaeh  S,500 

lucreaaed  capital   £16,000 

Bmniny  Eipenttt^ 

VtMM  at  central  atatnon    £364 

Zoning  alaetrieian    156 

"uel   854 

VateT,  oil,  waste,  etc  «   120 

Depredation  and  S^ttin. 

/3  generating  plant  at  5  per  cent.    j£l  50 

rearing,  etc.,  on  cars,  40  per  cent.   1 08 

lotors,  25  per  cent.   'JjO 

^rack,  7  per  canU   -   640 

iiuldinga  at  S|  par  aant.    10 

Jontipgaoaisi,  my   250 

£3,102 

kUowiiig  m  average  of  80  milaa  par  car  par  day,  the  total 
iniklMr  of  oar  nHea  per  aanom«90x  10  x  865*391^000^ 

^^•.^9^  .  2-65d.  par  ear  mila, 
992,000 

Hone  traction  ooeta  about  6d.  per  ear  mite  •£7,300 

Sarins  by  electric  traction  X  1,198,  giving  a  dividMld  On 
ncreaaed  capital  of  £16,000  of  26  per  cent. 

Iltldog  the  present  capital  at   £S5,00O 

Isflraaaa  of  capital   16,000 

Total  £51,000 

Oo  which  the  aaving  1^  electric  traction  of  £4,198  would 
give  a  diridaad  in  additiQn  to  fliat  now  paid  of  8  per  cent 


TBLBPH0HB8. 

At  the  end  of  this  month  there  will  be  a  general 
shake  op  and  Rwakaniim  in  the  telephone  world. 


Everybody  is  anxious  to  know  the  exact  position  of 
affairs.  We  have  in  this  issue  endeavoured  to  put  the 
whole  matter  straight,  to  show  what  patents  expire, 
to  show  what  patents  axe  still  sUve  and  oontroned, 
and  to  efitin)!\te  the,  value  of  such  control.  Practically, 
the  conclusions  of  the  well-ktiown  authority  who  has 
carried  out  this  investigation  on  our  behali  is  that 
telephony  will  be  rdeased  fam  its  trammels.  With 
the  exception  of  a  few  unimportant  details,  which 
arc  still  secured  fay  patents,  and  outside  of  which 
excellent  transmitters  can  be  made,  the  world  can 
make  free  nee  of  the  aogviied  knowledge  in  tele* 
phony.  Wc  are  glad  this  is  so,  for  in  our  opinion  no 
monopoly  has  ever  been  worked  less  creditably  than 
this  of  the  telephone.  Years  ago  we  hinted  that  those 
most  deeply  intexested  in  the  company-mongering 
part  of  the  business,  would  be  found  at  the  time  of 
the  expiration  of  the  patents  to  have  made  hay  while 
the  sun  shone,  and  havo  left  the  affair  with  pockets 
well  lined,  but  with  none,  or  very  few,  shares  to  their 
names.  Of  course,  from  one  point  of  view,  their 
action  wns  and  is  amply  jn-stified.  They  started 
to  make  money.  They  made  it.  From  our 
point  of  view  we  require  a  good  telephone 
system,  and  a  good  servioe,  at  a  leason^le  rate. 
'Die  shareholders  deserve  a  moderate  return 
for  their  investment,  hut  the  paying  public  do 
not  wish  to  contribute  to  watered  capital,  watered 
lor  the  porposes  of  company  promotion  and  Stock 
Exchange  transactions.  That  in  London,  at  any 
rate,  there  is  neither  a  good  system  nor  a  good 
service,  will  be  gathered  from  the  fact  that  so  late  aa 
Jane  10thisyearaoixcQlar,issnedfromihe"Xioiidon 
Chamber  of  Commerce,"  invites  the  combination  ot 
telephone  users  to  obtain  "  increased  efficiency 
and  a  reduction  in  rental."  The  circular  states 
that  "  dissatia&etkin  has  long  been  felt  by  many 
subscribers  to  the  telephone  company  in  London," 
etc.  This  company,  instead  of  moving  heaven  and 
earth  to  please  its  customers,  is  finicking  with 
advertisanenta  cautioning  people  titat  it  still 
controls  varions  patents.  No  one  need  be  fri^tened 
by  this  ^mc  of  bluff.  It  is  an  ingenuous 
attempt  to  presume  upon  the  ignorance  of 
mankind.  The  stake,  however,  is  too  valu- 
able  for  the  whole  qneation  not  to  hne  been 
thoroughly  investigated.  It  may  be  assumed  also 
that  by  this  time  the  Government  Ivuows  its  mind, 
and  realises  that  unless  the  existing  companies — as 
some  of  them  nndeniably  do— give  an  efficient  and 
fkizly  cheap  service,  it  must  undertake  the  duties 
and  the  responsibihties  of  its  telegxaphio  monopoly. 


CORRESPONDENCE, 

"  Om  MMi't  won!  U  M  nwn't  wotd. 


BATH. 

Sir, — Uaving  seen  Mr.  Hookcr'.s  letter  in  your  hist  issue 
with  reference  to  tho  iiath  central  ittution,  I  b^  to  say 
that  up  to  tho  ■'^Oth  J.uiiiary  no  alterdtions  of  any  momei^ 
bod  beau  made  W  m«  i  and  that  therafore  any  credit  das 
f  or  the  atate  of  the  atation  at  that  tino  is  doe  to  him. 

Had  I  aasn  your  iawe  of  aOlh  Jnmuy,  I  ahenld  have 
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corrected  your  statement  at  the  time,  Mr.  Hooker  having 
done  all  that  lay  in  his  power  to  band  orflr  the  itation  in 
good  ruriiiiiig  order.— Yoan»  •(&,     MARTm  0.  OUSOH. 
Bath,  July  5,  1891. 


JAN  VAN  BEEBS  AT  THE  CONTINENTAL  GALLERY. 

Something  very  ch  'i'  t  aiid  dainty  and  artistic  took  place 
In  the  small  hours  of  Wednesday  nigbt,  in  tbo  shape  of  a 
"60upei  arliBtique,"by  M.  Jaii  Van  Ikers,  as  a  "welcome"to 
hm  baaadM  and  pairons  io  England,  and  the  function  wa« 
earned  oufc  in  a  way  that  will  make  it  long  linger  in  the 
memories  of  thoae  who  were  invited.  M.  -Ian  Van  J5eers 
is  a  most  clever,  daring,  aad  original  artist,  whose  realistic 
and  skilful  effects  place  him  a$  a  kind  of  guccc'isor  to 
M.  Wiertz,  of  BruMols  iuna,  and  his  finish  and  delicacy 
almost  rank  him  aa  a  Mcond  Meiseoflier.  Hia 
undenialjly  humorous  and  fetching  little  picture,  "  My 
Friend,  Mr.  White,"  recently  reproduced,  gives  an  idea  of 
the  r-Tc  aiid  int<;rest  he  manai;cH  to  [lUt  into  his  |)icturcs. 
Something  of  the  same  kind  of  ciTi^ct  was  embodied  in 
actuality  in  his  supper  at  the  Continental  Gallery,  l''>7, 
fiond'elmat^  and  as  this  effect  was  largely  due  to  the  skilful 
use  of  electric  light,  this  otherwise  exclusively  artistic 
gathering  comes  within  our  .icojic.  Over  a  hundred 
guests  sat  down  at  the  aouiewhat  fanciful  hour  oi 
half-past  eleven,  among  the  guest«  being  the  Duke  of 
Marlborough,  Lnrd  Docdieeter,  the  Maxqots  de  Staepoole, 
Mr.  Aird  and  Sfgnor  Tosti,  Mr.  Alma  Thdema,  Mr. 
Thaddeus  (the  painter  of  Mr.  fJladstonf's  [wntrait), 
Captain  Anuesluy,  Mr.  .S[)iclman  (of  /ilnd-  nvd  ll'hUt!),  iMr. 
Uarry  Furniss,  Mr.  Clement  Scott,  an(i  u  large  number  of 
other  celebrities.  The  I'ritice  of  Waies  was  expected  to 
look  in,  but  his  engagements  with  the  German  Emperor 
pwsnted.  M.  Van  Beeva  had  designed  and  sn}iorintended 
the  arnitigonienta  himadf.  The  long  dining  table — ^upon 
which  looked  down  his  enchantitig  little  jjictures — was 
strewn  with  a  long  garland  uf  ro^,  aitd  similar  wraths 
festooned  the  walls  and  ceiling,  amongst  which  electric  lights 
were  hidden  within  white,  golden,  and  pink  arttiicial 
roaea  The  table  itself,  most  artisttcally  laid  out, 
%vas  of  glass,  covcrci!  with  fine  damask  tablecloth,  and 
all  along  the  under  sid«  weic  ..rian^^e^l  some  300  incan- 
descent lamps  of  various  colours  -white,  yellow,  green,  and 
rose — which  lit  the  table  from  underneath  and  suffu^eil  the 
whole  with  a  glow  as  of  a  veritable  fairy  palace,  Madame 
Melba*  from  the  0|>cr.i,  first  sang,  her  voice  sounding  from 
behind  the  tapestry  curtain.  Miss  Florence  St.  John 
afterwards  sang  a  strangely  pathetic  ballad  after  the 
supper  had  commenced.  The  iirsl  dish  was  a  fancy 
from  "Sing  a  Song  of  Sixpence,"  and  M.  Jan  Van  Beera 
opened  a  JligfaUnaale  Pie" — not  a  ogriab  repast^  but 
one  that  set  free  a  noet  of  little  songsters,  who  flattered 
about  and  sang  at  intervals  the  rest  of  the  evening.  After 
which,  the  »up[>er  proper  with  ilii  "  saumon  a  la  Fran^aise, 
zephirs  de  Volvaille,  chautroix  d'Urlolans,  salade  Byzantine, 
Nougat  Chaatilly,  Fommery  Greiio,"  etc.,  with  the  fruit 
aerved  in  glittering  dishes,  around  which  tiny  lamp  glowed 
and  twinkled.  All  the  while,  at  intervals,  the  lamps 
changed,  the  table  glowed  up  like  the  dawn  from  pale  piuk 
to  pure  white,  and  died  away  again  ;  changeful  effects 
innumerable  succeeding  each  otbei  coiitiiuially,  inter- 
spersed with  violin  and  'cello  solos  by  M.  Hollman  and  M. 
Van  der  8traten,  as  well  as  delicate  concerted  pieces.  Pre- 
sently' the  white  ceiling  became  suddenly  illuminated,  and 
a  senes  of  political  cartoons  from  Vamiii  Fa  ir  and  else  whet  o 
were  projected  with  most  amusing  effect,  sliotcbitig  down  the 
ceiling.  Mr.  Aird  made  a  little  speech,  thanking  M.  Van 
Beers  for  his  entertainment,  and  M.  Van  Beers  himself, 
q>eaking  in  English,  hoped  his  friends  and  patrons  had 
•ojovfld  his  **paiU/6t0t"  and  tmatad  neit  year  to  wdeome 
the  ladies  aa  well.  It  only  remains  to  add  to  this  account 

of  a  remarkably  successful  ctitertaininenl  that  the  electric 
installation  for  the  gallery,  cou&isUug  ul  itic^udesceut 
lamps,  was  fitted  up  by  Messrs.  C.  Mellier  and  Co.,  artistic 
decorators,  of  48-50,  Uai|garet'Streetk  Oavendish-aquare, 
luidM  fhe  superintaodtiMe  nt  Mr:  W.  Lmny,  their 
wigpinifi  «^  aaixnd  oul  tin  mdqiis  tadt  of  fitang  up 


the  whole  in  one  day  with  four  men,  sotUng  up  the 
tnuiifonner  also,  whidi  provided  the  enrrent  from  tiM 
GmnvDor  cireuit> 


TRAMWAY  COXPAMIES  AMD  BLBCIBIC  TBACTIOli. 


Whilst  electric  tramways,  or,  as  they  are  more  generally 
termed,  electric  roads,  have  been  largely  developed  in  the 
United  States,  in  England  nothing  beyond  experimental 
work  has  as  yet  been  done  in  this  direction.  The  great 
difficulty  has  been  to  induce  the  dirscton  of  English 
tramway  companies  to  take  an  intaceat  in  modem  syateins 
of  proimlsion.  The  first  time  that  the  subject  of  electric 
traction  vras  brought  prominently  under  the  notice  of  the 
tramway  companies  in  this  country  was  on  tho  occasion  of 
the  annual  moeting,  which  took  ^e  a  year  i^o,  of  Uie 
TVamwaya  Institato  of  Qraat  Britain  and  uebad<-a 
society  to  which  iKitong  nearly  all  the  'riniway  companies 
in  the  United  Kingriom.  At  that  time  luiS  interest  mani- 
fcstc*i  in  tho  subject  was  not  very  great,  but  it  was 
intimated  that  moire  consideration  would  be  nveu  to  the 
matter  at  the  next  assembly  of  the  iustitut«.  The  meeting 
in  question  took  place  at  the  WestmiMter  Fafawe 
Hotel  on  the  2nd  mst.  Mr.  W.  J.  Oannthera-Wain, 
managing  director  of  the  Birmingham  Central  Tramways 
Company,  etc.,  presided  over  the  meeting,  which  was 
well  attended.  The  chief  point  of  interest  was  centred  in 
the  reading  and  disomsioa  of  papeia  treating  of  the  employ- 
ment of  dectrieity  as  the  motiTe  powtsr  of  EngUni 
tramways.  The  papers  read  were  on  "The  Lineff  System 
of  KlcctVic  Traction, "  by  Mr.  Giaberl  Kapp ;  "  Self-contained 
Klcctric  Traracars,"  by  Mr.  A.  J.  Jarman ;  and  "  The 
Gordon  System  of  Electric  Traction,"  by  Mr.  J.  Gordon. 
ThnwghoQt  the  whole  ol  the  praoeediags  the  tone  of  the 
tramway  men  in  confermee  was  favoacabiia  to  the  use  of 
electricity,  provided  that  agency  could  be  ihown  to  he 
economiival ;  and  the  result  of  the  assembly,  which  will 
probably  mark  an  era  in  the  development  of  modern 
systems  of  locomotion,  was  the  offer  on  the  part  of  several 
tramway  direoton  to  allow  of  ezperimeats  to  be  conducted 
with  electric  tramoara  on  tbOr  lines  for  a  suOijently  long 
j»eriod  to  demonstrate  the  practicability  and  commecciai 
piosjiect.3  of  any  [)articular  i>ybt«m.    Should  the  results  be 

favourable,  the  companies  were  prepared  toadofAeleetiicity 

as  the  means  of  traction. 

Before  the  reading  of  the  first  paper  was  commenced,  the 

E resident  referred  to  the  aotioa  ol  tba  National  Telephone 
Company  on  tlie  oocaMon  of  the  Birmingham  Central 
Tramways  Company's  seeking  to  got  confirmed  by  Patli*- 
meiit  its  provisional  order  auihorising  it  to  use  electric 
traction.  This  matter  was  dealt  with  in  our  leading  columns 
last  week,  and  the  chairman  stated  that  unless  the  decision 
of  the  House  of  Iionb  Oommittee  on  the  point  of  the 
complete  metallic  circuit  were  reversed,  another  obstacle 
would  arise  to  retard  the  progress  of  electric  traction. 

In  the  course  of  his  paper  on  the  I.ineiT  sy.stoin,  jri"- 
Kapp  referred  to  an  improvement  which  had  been  eflocUjd 
in  the  underground  conductor,  and  by  means  of  which  the 
insulation  resistaaooof  the  line  had  basn  graaUy  augmented. 
Oriuina  liy  the  conductor  tonebed  theboMom  el  the  channel 
throughout  its  whole  length  ;  tho  improvement  consisted  in 
the  use  uf  a  copper  trough  as  the  conductor,  and  supported 
at  intervals  on  insulators.  This  method  had  increased  the 
insuktion  from  4.475  ohms  per  nule,  to  an  average  of 
35,000  ohms,  and  he  bdiered  that  even  this  could  be  etill 
further  augmented.  Moreover,  by  the  provision  of  boxes 
at  suitable  intervals,  the  iron  strip  could  be  withdrawn  fOT 
renewal  er  daaniag  withonfc  diafeurbiqg  the  eociaoe  of  tte 
street. 

During  the  discussion  Mr.  Sturgeon,  of  Chester,  said  that 
he  doubted  tihe  praotieability  of  tie  I^eff  system  owiqgto 
the  lack  of  a  soud  connection  between  the  aeetioMil  nUaod 
the  car.  He  thought  there  must  be  a  greet  loss  ef  poW«C 
iu  sbwiug  down  or  stopping  the  car. 

Mr.  A.  Dickinson,  of  Darlaston,  was  of  opinion  that  it 
would  not  be  ponible  to  prevent  water  and  dirt  from 
ffMSoft  to  tiie  eoodiMtor,  sind  that  if  water  in  sufficient 
iquint^y  ooUaeted  in  the  coadniti  a  great  loss  of  catmi 
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■d  taka  ptaea  throuf^  ita  fonniiig  a  amdaetinK  raeana 
be  aarta.   In  Boiton,  where  a  coodiut  Sft  deep  bad 

I  tised,  it  was  found  impossible  to  keep  out  moiature  and 
Tbix  caused  Hitch  a  i^ruat  leakage  that  the  system 
to  )>e  abandoned,  and  he  did  not  tliink  that  in  tha 
»lf  ayataoit  with  a  amailar  conduit^  that  difficulty  conid 
vareoBM. 

r.  A.  Reckenzaun,  after  refcrrinf:  to  commerci.illy 
ussful  electric  tramways  ou  the  Continent,  said  that 
::oiisidercd  the  insulation  tests  on  the  short  line  at 
twiok  «ara  pcaclkaily  valuelauw  If  the  Lineff  ayatem 
»  laid  down  in  a  atreet  where  heavy  traffle  prevailed, 
)pinod  that  the  jiassage  of  heavy  carts  wuiild  disturb 
conductor,  auU  perhaps  crack  the  insulating  cbaunel. 
ler  might  then  enter  and  seriously  damago  the  insulation. 

jr.  W.  J.  Carniliiara-Waio  aaid  (bat  in  tha  United 
«m  deetridty  aa  the  motiva  powar  waa  advantageous 

t  to  the  tramway  companies  and  the  travelling  public, 
that  many  companies  were  transforming  their  linos 
electric  tramways.   The  cost  per  car  mile  of  working 
ftble  Una  in  tba  Slates  was  6-77d.;  an  electric  road, 
IcL;  and  a  horaa  line,  8-71  per  mile  ran  ;  thns  abowing 
ivour  of  electricity.  Ho  nsKcil  for  furticular?  regarfHiif,' 
initial  cost  of  the  generating'  pI.iuL  for  the  LitielF 
■cm,  and  the  estimated  cost  of  working.    RefLrrinj^  to 
atonwa  batterer  can  in  Birmingham,  aa  the  year's 
king  had  only  just  been  eoneluded,  he  waa  not  in  a 
tion  to  state  the  operatin<:;  cost.    The  introc^uction  of 
JO  cars  had,  however,  had  a  remarkable  elTcct  riotwith- 
iding  the  difficulty  of   the  track  being  bad  on  that 
licular  line.    During  the  year  ending  June  18&9,  with 
30  cars,  the  number  of  milee  run  waa  134,000 ;  the 
d   receipts,  £6,338;  and  the  receipts  per  car  mile, 
3d.     In  1890,  when  the  line  was  worked   by  hor«e 
I  and  omnibusea,  the  niilea<j;o  attained  v&a  IIJG.OOO, 
recoipta,  XT), 20  }  ;  and  per  car  mile,  9  29  i.  In  the  year 
i  toradnated,  with  storage  battery  cars,  the  number  of 
cs  ran  waa  li8,000 ;  Uia  raeaipta^  £8,949  ;  and  par  car 
e,  14-46d. 

Liter  .Mr.  Kapp  had  replied  to  the  discussion,  Mr.  Jarman 
i  a  paper  on  his  system  of  accumulator  traction,  which 
I  deieribed  in  our  issue  of  the  10th  October,  1890.  Mr. 
naitt  axhibitod  hia  improved  atoraga  battery,  whieh  waa 
>  deaerlbed  in  a  preivioos  inoe.  The  alloying  of  alaminium 
h  lead  in  the  plates  of  thi.'i  cell  atiiTena  the  plal«  and 
reases  the  capacity  of  the  negaiive  plate  to  absorb  and 
tin  hydrogen.  The  author  stated  that  be  had  not  found 
plates  buckle  at  any  time  when  diachareine  up  to  300 
peros,  and  he  believed  that  the  oeUs  would  bear  at  least 
f  oa  many  more  discbargee  as  tbo!!C  now  in  use  before 
7  renewal  of  the  positive  plates  was  necessary.  Ho 
tod  that  accumulator  cars  c3uld  be  operated  i^o  a.-i  to 
apete  advanta|{eousIy  with  horse  traction.  In  this 
maetJon,  the  eonaum])tton  of  fne),  wear  and  tear  of 
chinery,  and  renewal  of  batteries  on  the  ayateiD  wius 
imated  not  to  exceed  2d.  per  car  niilo. 
\1r.  W  Mason,  of  Bradford,  said  that  accumulator  cars 
y  would  be  siiccesaful.  The  great  thing  was,  "  what  can 
a  do  it  at,  and  will  it  pay?"  He  wanted  a  more 
itiumical  method  of  traction  than  that  by  horses,  and 
ty  would  all  be  happy  to  substitute  electricity  if  it  were 
-ter. 

Mr.  G.  P.  Brwlford,  of  the  North  Stallor  ishirc  Tramways 
mpaoy*  laid  they  wanted  a  Hystctu  to  improve  upon 
am  locomotiou.  Uo  would  bo  pleased  to  allow  oxperi- 
!nt«  to  be  made  on  hia  tramway.  What  they  required 
s  i>!  actieal  proof  of  the  eammardal  pvoepeeta  of  ewetric 

.CtiOD. 

Mr.  Seott-Kussell  referred  to  accumulator  traction 
Qfltally,  andatated  that  all  triala  nude  hitherto  bad  been 
lures  Hom  a  flnaod^  standpoint.  He,  however,  believed 

the  accumulator  system  for  this  country,  and  said  that 
0  cout  of  working  the  Barking  cars  waa  7d.  per  car  mile, 
d  of  those  in  Birmingham  Idd.  [wrcar  mile.  Unless  Mr. 
rman  could  show  that  bie  car  could  be  operated  within 
if  that  figure,  he  feared  thst  the  system  would  be  no 
5re  successful  th.in  jircvious  nictho<ls. 
Mr.  Carruthers-Waiu  said  what  they  all  reipiiro*!  was  the 
■lilt  of  practical  work  on  a  reasonably  long  line  and 
tended  over  a  conaidetaUe  period  j  experimental  runa  on 


ahort  linaa  m  occarional  tripa  on  long  Hnea  were  not  of 
much  value.   In  addition  to  the  clfer  made  by  Mr.  O.  P. 

Bradford,  he  (the  speaker)  and  Mr.  A.  P.  Smith,  of  Man- 
chester, were  prepared  tu  allow  of  ex|>eriment3  ha'mg  con- 
ducted  on  their  tramways.  Ho  had  in  mind  several  linea 
where  any  ayaten  would  be  welcomed,  provided  alectrieal 
ongineera  would  profen  their  belirf  and  atand  or  fall  by 
it.  Although  he  was  the  managing  director  of  the  Bir- 
miogbam  Central  Tramways  Company,  he  had  aa  yet  been 
unable  to  ascertain  the  cost  of  working,  and  it  was  a 
myatery  to  him  how  Mr.  SGOtt>Eaiaall  obtained  the  figure 
mentioned. 

Mr.  .Tarman  having  replied  in  the  discussion,  Mr,  J. 
Gordon  read  a  paper  deecribuig  his  system,  which  baa  not 
previously  been  daaeribed  at  any  tenj(tfa.   We  thersfoira 

give  this  paper : 

TH£  GORDON  (CLOSED  CULVERT)  SYSTEM  OF  ELEC- 
TRIC TRACTION,  ANDDBTAtLB  Off  BXPEHlMBHTa  AT 
MERRYWBATHER  AND  BOW  TRAMWAY  WORKB» 
GREENWICH,  B.S. 

Almost  stnea  tha  intradocUoa  of  atraet  tasnwara  the  genaial 
darizaotea^nMia  and  managaio  baa  beta  to  repuoo  «iiBial  br 
aomaklBd  of  Bodiaaiical  tfaetion.  Bath  thaataam  engine  aad  tta 
cable  have  bod  a  lair  trial.  Aa  h  waU  known,  the  stoam  tramway 
U  foat  baooaifiiif  a  tbinir  of  the  past,  and  it  it  admitted  by  evwi 
the  Htron^!>t  Fupiiorton  of  tho  syiitoin  that  cable  haulaf^  is  more 
oconomicid  tUitn  other  systeme  only  on  ahort  linea  with  kteep 
^TiidientB.  There  is  no  limit  to  the  st«o|>noM  of  line  which  a  cable 
cur  (tan  climb,  but  on  long  line*,  with  only  moderate  gtadientiii, 
tlif  ii<!viint;ij:»o  ]>o»9M.«etl  by  tlio  cable  dystoin  dij^aijpearii  on  account 
of  ttif  I'lrt^e  ninount  of  power  ie(jiiire<l  to  lieoii  the  cable  itaclf  in 
luoiioti,  iliiK  iKJwer  being,  of  coursoi  wasto.  There  ia  tbosamost 
i>roini'-in^'  rieiii  o(>ea  foT uiaapplieatiaaof  alaetriflitgr  to  thaiMipiil' 

Kiun  of  truiiicarB. 

Tho  t'loctrinil  engineer  who  tarklec  thi.n  problem  to-day  haa  a 
much  eaeior  imk  b«^re  him  than  ibe  pioticortt  in  thid  work  bad  afew 
years  ago.  He  can  go  to  the  oi>en  marlcot  and  purchase  dynamo 
machinery  whieh  ie  practically  perfect,  rm  well  jim  excellent  and 
reliable  cIoLtroinoiors.  No  doubt  u  !>lu» -fipccxl  motor,  tho  arma- 
ture of  which  could  be  keyed  directly  on  to  the  &xlo,  muI  which 
would  not  bo  too  heavy,  is  nighly  doairablo ;  but  the  use  of  noiseloM 
Kpeed  reducing  gearing  overcomes  thia  want  in  a  perfect  satis, 
factory  manner. 

Seeing,  then,  that  tba  Olaotito  coneaA  aan  be  aa  affiotoBUy 
prodaead  at  the  power  depot,  and  again  tmufonaad  lata  naoliaf 
nical  power  OB  lae  car,  it  neems  atnwffe  UiNt  eleotrie  tnatiaB  an 
tfaoniagni  baa  made  in  thie  oooBt^  ao  little  pwgiaM.  The 
dIfRealty  Uaa,  or  baa  Iain,  in  the  meaaa  of  eoBvejriiig  the  aleetrlo 
current  generate<l  by  the  dynamo  at  the  depot  to  the  electromotor 
carried  by  the  car.  Tho  method  by  which  thia  is  to  be  eifected 
must  not  be  too  costly  to  install,  muRt  be  efficient  in  working,  and 
not  liable  to  break  down,  mast  oRbr  no  obstruction  or  inoonve- 
nience  to  tlic  (general  tt-afRc,  .mrl,  even  if  curr<int«  of  low  potential 
l>c  u-'erl,  there  nni»t  be  no  (xissibility  of  [x:-reona  or  animal-*- — 
eajieciiilly  hun9«i«— comine  into  contact  with  a  cJuuged  oonductor. 
Moreover,  the  installatna  nuat  Dot  ba  liable  ta  objaotfami  on 
nMthctic  grounds. 

There  arc  four  well- knowT)  methods  of  conveyiiir;  tho  nioettlcal 
f.-iict;:y  fi  otn  tho  central  station  to  tho  mot«r  or  tho  cat. 

7Vj.  Sforii'n  Sysitm. — In  thia  ey:<tciii  the  cloctricul  onei^  gene- 
raiol  at  tfio  hcation  is  there  supplied  t*j  electric  acoumuuktors  or 
Htura^'e  biittt  rioff,  and  tbeae,  when  fully  charged,  are  placed  on  the 
car,  aixl  supply  to  the  motor  tka  current  rct|uirod.  Thiii  nyatem 
IKHWOKMM  iha  mat  advantage  that  it  aan  ba  applied  to  ciistin^ 
tramways  wftBoot  any  aitantioB  bi  tba  pannanaat  way,  provided 
the  latter  h»a  been  bttOt  anfBelantfy  altaact  to  stana  tba  (paat 
weight  of  thoHo  cai*  end  tba  ioereaied  wear  and  tear. 

Unfortunately,  hommr,  the  Myetem  is  very  ooatly  both  to  ioetatl 
and  in  running  expeaaea.  The  higho«t  technical  skill,  backed 
almost  unlimited  money  snppliov,  baa  been  employed  on  the  subjaot 
for  yaaia,  and  although  very  groat  im{>rovem3nta  have  been  madai 
and  a  very  excellent  battery  tor  stationary  work  produced,  we  are 
still  without  a  satisfactory  battery  for  tramway  work,  and  oatO 
one  has  boon  evolved  much  more  nearly  fnliifung  theoeoeHaiy 
ro({uircmente,  traction  by  moan«  of  act-urn u hktoia  canaoti  from  a 
commorctnl  f>nint  of  view,  compete  with  hors.  ■«. 

Oifrhmd  Si/.i,ni.  Iti  this  system  hiire  con-luctors  are  led 
overhond  from  the  ecnti;il  station  alonp:  the  whole  length  of  the 
tr.-irk,  .ind  connection  !.<<  made  between  thii*  ami  the  motor  on  tbo 
caj-  by  ineiitit  of  a  |>oIe  attache*!  to  the?  roof  of  th«  ear  by  means  of 
a  wrt  of  univeisjil  jomi,  .md  CJlI■ryin^;  at  ith  upper  emt  a  coUootor 
which  nMn  oik  the  under  Kurfucc  uf  lliu  uvcrhuaJ  couiiuctor  as  tho 
car  moves  alon|^.  Both  from  an  engineering  and  a  commercial 
point  of  view  this  system  is  tiio  best  A  aU,  but,  taking  otber  oon- 
sidoratioaa  iato  aaoaaiit»  It  baa  Mttoaa  diawbaeka.  Tlio  unsiglitly 
poloa  and  eroM*anaaaiaatad  along  Oa  alraet  are  an  eyeaore  and 
mconvenlence  to  tli*  pnUio,  and  all  tha  objeetiona  agaiaab 
overhead  telegraph  nod  talepbone  Unee  apply  with  much  graatsr 
force  to  overnoia  tnamway  linca,  and  the  breaking  of  a  conductor 
in  a  crowded  stiaet  might  oe  attended  with  fatal  aocidenta. 

In  America  numerous  linos  of  considor«t>le  milooga  bava  baaa 
installed  on  this  system,  involving  an  enonuouR  aoioamtof  eapiiat» 
sim|4y  beoaoae  it  was  the  b«e<>  system  available.  The  ronlta  from 
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[  wgit>ring  poliit  of  view  ara  hkj  utUtue^arr, 
I  is  MmvIo*  Ml  otttery  b  alrmdy  b«i>«  nlMd  agalM  tM 
polM  mmI  ov«rfa«ad  wirea. 
It  amy  b«  taken  m  n  forgone  eoodiufani  ^baA  neittMr  in  Oraat 

Britain,  nor  in  moet  of  the  princi(inl  continental  towns,  will  the 
Ovarb«A(l  Myatom  over  bo  toloratod. 

Optu  CtUvf  H  .sy«<«m.— Thin  ayBlom  has  produced  most  excellent 
reaulta,  but  in  very  cootly  to  install.    It  involveo  digging  un  the 

rnnrrptw  fotindntion  to  a  considerable  dejith,  ROfl  r>)mo«t  r*3l)iiiKlmp 
tlie  Uuiimuy.  Moroot-or,  tbo  Ojien  glut  ulonjj  \.\\>:  wIriIl'  iL-ngtli  of 
llio  track  throui;h  which  ronnectioa  is  established  between  the 
conductor  anti  the  iijotor  \.-  >  1  ticidadljr  objMltKHMbtoi  MUl  Ib  IiIiO  a 
source  of  (iimger  to  ryrlihl-'. 

Clii^r'l  C'l/nr?  Sy-I'tii.  —  In  this  system  a  surface  comluctor 
foniied  of  II  6ufi«s  uf  Khur:,  lengths  of  mechanically  strung  con 
doctor,  fairly  well  insulated  from  one  another,  usually  running  along 
midway  between  the  permatient  way  rails,  and  with  their  upper 


aorfaoM  flush  with  ths  mdwaj.  CmlanMath  ia  *  cUmmI  ciuvart 
eaotainiBfi:  a  watl*tBMilnl«d  nmin  «iiuliaat«r  ImAhng  from  tha 
«mtnl  MaUoo,  but  (h*  abort  lengths  of  mrbw  ooodnctor  are 
eleetrioaUy  cowneoted  wHJ>  the  rawn  oaodnotar  aoly  when  wnered 

by  a  passing  car. 
This  system  is  most  promising  of  all,  and  inventors  have  been 

working  nt  tlie  s>ib]e<^t  for  ilic  Iwt  10  years,  but  no  far  a«  I  am 
awiirc,  no  i"urf«co  conductor  By.ttein  Hah  yet  come  into  ui-o.  The 
difficulty  lies,  lim  iaiti,  in  tlio  meuriK  of  elcctripally  cotmectint,'  tlio 
various  short  surface  comiuctorw  with  tlic  mriiii  conductor  Corn- 
munioatinj;  with  the  source  of  fU[>|ily  Ht  Iho  moment  n  car  m 
passing  over  tlio  former,  and  disconnent.inf;  thein  iminodiately  the 
car  has  naased,  X'wious  ludUiod*  li&wti  been  pro|xiMid  to  etlect, 
tbia»  raon  ea  by  means  of  a  small  motor  trolley  running  within  the 
aahmt  nod  keeping  pace  with  the  car,  by  «ttractiiu;  a  strip  of 
BMtBaUeawtaliifiiiaaMot  «ii«ilMl«om«gii«^  eairiaa  har  tht  ear 
•»  aa  to  aBeri-efa«a!t  th*  main  oondvolor  with  the  eailaee  eoo- 
dnctom  eovonxl  by  the  cnr,  or  hy  mechanically  or  electrically 
actu&U-vi  Rwic/:'he>  which  put  t)ic  various  short  lengths  of  surface 
conductor  IntA  ekiotncid  connection  with  the  main  conductor  at 
the  moment  when  tho  former  ih  covered  by  a  car.  I  do  not  propose 
to  diflcuBH  the  merit-"  fin<l  tienirrit8  of  the  \  ftrioui*  |i!anR  jiro{>ose<! 
io  noUe  the  problem  invoKwl  in  thin  i<y«t<.in.  My  objoct  ii<  to 
brin^'  bofore  your  notice  a  now  method  of  working  this  system, 
which  Hoives  aU  tha  diSoHttiea  And  taacta  aO  tba  reqviniDMts 

mentioDed  above. 

Tkt  OoriUm  Cto*td  Cvittri  Synttm. — This  is  an  improved  surface 
conductor  system,  the  impiovoments  being  chiefly  in  the  moans  of 
ostablishiog  and  breaking  connection  between  the  main  conductor 
and  the  surface  conductors,  in  simplification  of  the  cloeed  culvert, 
■od  is  diapaoaiBg  with  bU  Boviqg  parta  nder  tha  raadwny.  Kx- 
tanairaaKparinMnta  on  this  ^yataoi  have  twao  caitfad  oat  during; 


tha  naat  IS  months  on  a  full  gauge  lino  at  Messrs.  Morrywaatliar 
and  Bona' engine  and  tramway  works,  Greenwich,  S.E.,  with  tliO 
moet  satisfactory  and  aiiooncUiBg  result*.  In  the  (iordon  Hvstero, 
instead  of  osin^a  eeaplHeatea  aotooiatic  mechanism  for  eacn  short 

lcitj»th  of  service  ronouctnr,  a  number  of  such  conducton>  ftie 
(;rou(>o<l  into  ii  BCCtion,  and  ono  electromatic  switch  or  distributor 
work<!  the  whole  jjroup.  Ab  tho  surface  conductors  are  about  8ft. 
or  Stft.  long,  and  .SO  or  thereal)Out«  i\ro  (.(roiqxjd  into  a  >«ection,  the 
dihtributori*  are  few  in  number— about  Ltt  |.cr  mile — und  »i*Be«l 
about  90  yardf?  a|iart.  They  may  tlierefore  be  jilacod  udvan 
tageously  in  boxoa under  the  pavement,  imnif^liftt-tily  inside  thp  kt'i  b 
Bbone,  and  the  conductors  may  ^•«  tested,  withdrawn,  and  replac«i 
with  little  or  no  disturbance  to  the  tratlic.  The  culvert  in  Ihu 
aiBpleafc  iaueinabla,  lieing  an  ordinary  2|in.  gas-pipe,  with 
T-pUoeaeverylflfti  or  18ft.  — that  is,  opixwi  te  every  alternative  break 
in  the  surface  conductor.  At  or  about  the  centre  of  each  group  of 
earfaco  conductors  this  longitudinal  pipe  Is  fitted  with  a  smaU 
C-ldiaped  junction-box,  from  which  across  pipelcad^  to  thcdi.otribu- 
tor^bra  under  the  pavement.  The  topof  thisT-i^hnpcd  junction  bos 
is  movable,  to  facilitate  the  drawing  in  and  out  of  conductors.  The 
main  woll  inMulated  conductor  is  placed  in  a  longitudinal  pipe 
alonf^  the  lenjjth  of  the  trnck.  find  from  it  a  branch  is  led  to  each 
distributor  box  throufjh  llio  crofs  pipcff.  The  o[)cnin^»  in  Iho 
T-pfeeen  in  the  lonjjitudiniU  pipe  are  plugged,  and  tlirough  the 
plugs  aru  led  well-insulated  service  leads,  one  from  each  short 
length  of  surface  conductor  to  the  distributor,  which  operatei*  tlie 
section  of  which  it  fonim  an  element.  It  iiu(;ht  at  Iwnt  ^tiikn  one 
that  this  plan  involves  a  gruat  outlay  in  iiutulat«d  cupiM.r  cun- 
dnotan,  fa«t  such  ia  not  the  case.  With  ^  lengths  of  surface  con- 
dtMtar  par  eeotion,  the  total  length  of  ser\ice  leads  is  seven  miloa 
pit  BtUaof  tmdt,  and  aaaoar  ia  always  supplied  Inr  two  aarvioa 
bada  in  panllel,  each  haa  to  carry  only  one  hau  tha  ottrrent 
necessary  for  one  car  during  the  time  occupied  in  travelling  over 
8ft.  to  9ft. — that  is  to  say,  about  one  second  at  normal  s|>ee(r  The 
service  leads  may  therefore  be  of  comparatively  email  section.  A 
seveo-eighteen  conductor  will  be  sufficient  for  all  ordinary  re<|uire- 
mente.  Th«i  fall  of  p3t«ntiAl  ha^  to  be  considered  rather  than  the 
carrying  o«]uioity,  a^  tho  abMsnco  of  Kparks  la  th*  dtotrflHitor 

depends  upon  tho  former  boini^  kept  Hmall. 

The  small  outlay  in  service  KwIh  i.-  more  tlian  comiwni«at«d  for 
by  tho  absence  of  movin}<  mechanism  under  the  rojidway,  the 
'^icity  anfl  small  dimension!'  of  tho  conduit, and  tho  cunK^pient 
tmtiimum  of  disturbance  to  the  tixlstcncc  track  involved  iu 
adaoting  it  to  thia  qrstem. 

Tna  autribatoia  are  simply  a  number  of  electromagnet«  (one  for 
aach  length  of  aoifMa  eaaAnator)  anltad  hy  a  shunt  current  only 
(one  terminal  of  aaoh  la  eanaaetad  to  tlw  corresponding  service 
lead  and  the  other  terminal  to  the  return).  Each  ma^et  operates 
threeoontacte — onewbenitis  excited,  andtwowhen  itisnotexcitod. 
Of  tha  htttar  twok  obIv  ona  fa  aotoaU*  in  uaa  at  aajr  giveo  titnak 
itbadlnKlnwhkbtlwoSrialmfd* 


ThA  eowaelionB  are  so  nrr 
aspplf  tluottgh  any  given 
■ponding  aaaiCMt  moat  ha  axcited,  and  tha  two 
epondlngtothaanrbae  oondnotors  next  butona  in  advance  and  neat 

but  one  in  rear  must  not  be  excited.  The  car  carries  two  collocton 
or  slipiiers  placed  apart  about  one-third  the  length  of  the  car,  and 
electrically  connected  together,  and  to  one  terminal  of  the  mot'tr. 
ThoHe  rub  or  hiido  along  the  surface  conductor,  and  the 
rnrrent  after  passing  throiiffn  tho  motor  is  led  through  thts  jierina- 
iient  Way  rail*  back  fo  the  Mjurce  of  supply.  (In  cases  whtrc  the 
u-o  of  Uie  rails  aa  a  return  mlpht  be  obtoct<y!  to,  tin  irLxulatoil 
return  can  be  provided  without  tho  intro<luction  of  ivlditioruil 
Furfaco  conductors  into  the  roaflwuy,  and  at  a  small  oxlro  ooal.) 
Afc  the  oar  a'tvance-",  and  tlie  forward  collector  touchea  a  surface 
conductor  not  yet  charged,  the  lat  ter  beoome«  cluirgod  by  reasoQ 
of  iM^g  short-circaitecr  with  tho  chargwl  conductor*  in  rear.  A 
current  pa  wee  through  tlie  oorreaix^ndini;  service  lead  and  magnet 
to  aHrth|  and  the  latter,  haaoming  excited,  operatee  two  oontietl, 
ooaol  wUch  puts  the  aarfaaa  eimanctor  just  entered  apoD  into  onDf 
mdaieation  with  tin  wain  aondnetor,  the  other  at  tne  aaoie  time 
eatting  out  the  naxt  bat  ona  in  rear.  Daring  thfai  operation  tha 
car  receive*  it*  enneot  through  the  surface  conductor  lying 
between  tbaee  two.  The  main  current  is  thus  never  intermpteo. 
In  this  way  it  is  ensiirw!  that  tho  conductors  eoverea  by 
tho  car,  and  thcfo  only,  are  in  electrical  communication  with  the 
niain  conductor,  and  although  a  moving  car  can  always  draw  tli 
supply  of  current  frotn  the  surface  conductors,  it  is  impowible  for 
persons  or  animals  to  come  into  contact  i«ith  a  charged  conductor 
unlcHR  indeed  they  orawl  under  the  car.  When  no  current  in 
re4uirei;i,  aa,  for  instance,  when  tlie  car  is  at  rest  or  going  down  hill, 
the  conductors  under  the  car  are  always  charged,  Um  current  aaad 
to  propel  the  car  oporatii^  in  no  way  to  eSeict  thia;  the  reanlt  ia 
brought  about  by  tha  aanMoad  aofaoMrta  at  tba  oollaetara 
along  tha  aorfaoa  ooDdnotor,  and  of  tha  oaotaat  oukan  in  wt 
distrtfantors. 

I  have  stated  that  when  any  magnet  ia  not  magaatiaad  ft  eloiia 
two  contactBt  bvt  that  only  ona  cl  thaaa  ia  In  naa  afenagr  gh*n 
time.  This  annngeBMnt  ia  to  anabla  thoeartapnaaad'tnaMMr 

direction  Hit  any  moment. 

The  ex|>ertincntji  on  tliiH  cyctem,  which  have  bocn  carried  out  at 
the  wurkrt  of  McHnrs.  Morrywoathcr  and  Sons  under  circurastances 
so  trying  afl  to  put  a  severe  strain  on  any  system,  have  been 
ntt<mded  with  *uch  succe><«  it«  to  justify  the  opiiokui  of  those  wbo 
were  tiuuie  acquainted  w  ith  the  Kyst'Om,  und  saMa^ tta anpportaia 
iia  to  lUi  practicability  and  ultimate  huccc^s. 

The  work  had  to  be  carried  on  without  interfering  with  the 
busy  traffic  in  a  large  engineering  works;  t.he  track  has  been 
repaatadly  floodad  daring  the  testing  of  fira  anginaa^  and  tha 
diatrfbaton  thamaalfaa  hava  freiiuently  ooma  in  m  an  aneaalmial 
eoploua  abower  hatb. 

It  haa  been  anggeatad  to  the  writer  tliat  tf  tha  traek  waiw  vary 
wet  a  current  suraclentb  lai{ga  to  ener^i«»  one  of  tlie  magneta 
might  leak  across  from  a  cnaigad  anrface conductor  to  the  adjoining 
one,  and  thus  put  the  movements  in  the  distributor  out  of  step, 

to  Riieak,  with  the  movement  of  the  car.  Were  such  tbo  case, 
the  rliniculty  could  be  easily  and  efTeptunlly  reniedie<1,  bynttj»ching 
to  tha  rear  end  of  the  cur  a  Hupplementiiry  slipj^ior  electrically 
Lonneetcd  to  the  frame  of  'h.o  car  or  to  the  return  lend.  This 
would  put  each  Icngtli  of  surlacn  conductor  to  earth  or  ztrt) 
|iotontial  immediately  the  air  p;u*.»«d  over  it.  In  practice,  how- 
e\er,  it  ha.'*  been  foutirl  fuibcicrit  to  make  tho  distanrn^  betwoon  the 
surface  conductors  about  ',im.,  but  the  above  doviee,  being  so 
simple,  might  be  advantageously  used  ha  an  additional  security 
agamst  any  jKMsibility  of  the  distributor  geiuiig  out  of  step  with 
tne  car  or  •  aharged  surface  conductor  being  left  ai] 

The  anal  at  adapting  an  existing  tramway  to  thtoi 
be  abont  ASiiNO  per  milo  of  single  track. 


THE  ELECTBIC  TRANSMISSION  OF  POWER.* 

BY  OISBRBT  KAPP. 
LKCrt'HK  I, 

The  traiumiaaion  of  power,  in  whatever  way  it  may  be 
effected,  is  one  of  tho  must  impartaofe  probloma  in  apuliad 
mechanics.  Strictly  spoaking,  it  aoteta  intu  and  ia,  indeeit, 
precedent  to  tbo  application  of  power  to  all  indn.Htrial  oixsn* 
tionn.  The  power  developed  in  a  Laneaahiie  will  engine  unly 
beeoOMa  ti  nJaa  to  the  spinner  or  wearer  after  it  haa  been 
tnuuwtittad  to  tlia  mulea  or  looms  hy  tho  agan«r  of  ropaa,  faolta, 
pulleys,  and  uther  gear.  Without  aueh  goar  aflooting  tho  taana* 
mission,  tho  power  developed  by  the  kical  ahtniu  engiiio  would 
be  aa  uaalaaB  to  the  mUlowner  aa  tba  pttwar  vbisb  mi^  Im  oon* 
h^ad  in  nwnterfall  miles  away.  In  dthar  —  '  ^ 


must  precede  th«  appUoation  of  power,  bn(  whilat  in  tba  former 
case  the  pcublMt  «R  tooumiaaian  ia  rinipla,  and  haa  to  be 
attadkad  ntkar  fkmn  ihn  point  of  naw  of  ennvenient  sub- 


point 

dirkioa  tiiaa  with  particular  ragard  to 
naturally  bjgb  with  pinpaily  daa^gtad  gtM^  ^  ^ 


_  iney  fthis  being 

^  ^  daaignad  gMtiX  ^  lattar 

the  pr^om  ia  of  •  mwb  MnnduMultahanetar,  and aAciaM^. 


combined  wiUi  vodanta  eapltal  outiay,  amiiU  wnritingaxMnaaa, 
reliability,  aad  •nlatjr.  booome  nutton  of  f&nt  oonaidaiution. 

Wa  hare  thua  to  distinguish  between  two  kinds  of  power 
tranainitahm,  tha  «m  taking  pUce  or ar  diataneao  rcdbmed  by 

"OntortaetwaadeUwadbalte*  tba  Society  of  Aria.^  . 
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or  ywdik  aad  fh*  otter  om  iHihimw  nflkomd  Iqr 
i»im1«  ot  feet,  or  o?eii  hy  lallai.  When  ««  epMk  of  tlia 
rio  tamonoiauuii  of  power,  wo  tacitly  amunw  tliet  it  baknui 

9  Xtktter  elaas,  and  refers  t<>  diatancua  Iwyond  thoKMhof  thi* 
lary  f^ear,  such  oa  shafting,  oogwheeU,  pulleys,  and  bdta, 
«>yoU  for  tli*  •ulxlivisitm  mul  diBtribution  of  powor  within 
vuIIa  of  i\  fjvetxp}-  ;  fiiul  it  is  in  tlii.n  f^eiii'ially  accepted  sense 
I  prc>iKj»o  to  lirijiu  till;  Bulijoct  mainly  Ijdfore  you.  There 
hi  .w.'vitr,  casea  wnero  tliu  iipiiliintiipn  of  electronjctm-M  In 
;il  tooln  iH  tither  the  iiuwt  ciiriviiiiieiit  or  only  iHissihlo 
v«  111  «,f  ri[i)>ly iiii;  niechnnical  [lowi  r  lo  llju  |iorfi'niirtiico  i>f 
nil  openitidiiR.  .■\nd  it  will,  tlierefnie,  Imj  »«jc«as*iry  »t  Jeaal 
'y  ti '  kLiiiuu  at  tliai  |ii\i't,  uf  our  subjuct  which  ia  not  usually 
l>ri«»)U  within  the  title  df  these  lecturoa — namely,  the  trans- 
ion  tif  power  uvcr  \cry  nhurt  Ji^lAiiccs  by  means  uf  electric 
eiitii.  We  thuD  iliHtinj^'uioli  lietweeii  "  distaiicu  "  niul 
ort  distjince "  tmnsniissinn,  the  fuiniuiiientjil  diHtiuotion 
rcou  the  two  being  that  in  the  former  the  transfer  or  trans- 
ion  of  power  from  one  point  to  another,  so  to  si>ouk,  in 

i«  our  nuuB  objeot,  whilst  in  the  latter  wo  rather  aim  at 
aulxlivisiuo  Mid  oonvenient  application  of  power,  in  suudl 
ntities,  at  yMKMie  pointa,  aaa  for  particular  purpoeee.  1 
poM  to  coDiider  long-dtitaQoe  tnuumiBsion  first. 
xoadij  tpmHngi  there  are  two  ways  in  whioh  WO  can 
iMnit  moohi^aH  energy  from  one  place  to  anolluir.  Let 
oMBumo,  hf  mqr  of  example,  that  Uis  iwimaiy  -aonroe  of 
rpr  U  ooai,  and  that  the  powor  dorivable  bom  this  ooal  is 
uired,  not  at  the  pit'a  month,  botat  a  mitl  a  certaiii  niunbor 
mUm  ftwajr.  In  nieh  a  oiaa  kha  oMoaa,  and  aim  tlM  moat 
ooniioal,  wagr  at  tnmmSMaM  powor  h  to  cany  the  ooal  to 
mill,  aadbmltinrfertliAiularof  theidHonmo  Even 
le  diatanoobotweantha  pit  and  the  mill  iaihoirt^  tibia  method 
I  b«  tho  best,  provided  thoio  are  no  difficultiea  ot  tnuisport. 
;jno8e,  however,  that,  although  the  distance  is  short,  local 
iditiona,  auch  as  great  difTeronce  of  level,  bad  roods,  or  total 
of  m.tdB,  reiiiler  tho  i'iirri.ij,'e  i>f  cniil  clilHmiU  ■)!■  uajKLH- 
i'j,  then  Wo  wiiuld  L'strtblish  uur  lK>iler  nud  un^jjine  ;it  the  pit, 
lorato  the  jmiwit  tlu^re.  mul  tniuRuiit  it  by  wire  mpe,  ur  in 
ne  other  way,  t<i  tlie  mill.  In  both  crises  we  have  tramiiuaaiuu 
|>ow  c<r,  Imt  the  lUL'thixls  iire  Lusoutudly  different.  In  the 
■t  ci%a*i  we  bare  trsin^tinitti'd,  not  mechanicftl  aiiorgy  it«elf, 
:  tho  thing  from  which  inechiHiioivl  eneri^y  cm  lie  (rbtained, 
noly  tho  cual,  each  t<iii  of  which  repreaeiita  sm  nmnystured 
rso-power  hours.  In  the  neo/nd  c.ihe  we  havi'  triinHuiitteii 
!  energy  itaelf  in  it.i  kinetic  <jf  jHitentiul  fMi-m.  Tn  [)"im].ir 
guage  we  iiU(.;ht  deHcriln'  the  jiri'iM'hs  as  the  tnitmiii.if iua  'if 
ivo  power,  diaiiitguishcd  from  the  trausmiaaiou  of 
tored"  power,  winch  t<Utea  plaoo  vhon  w»  carry  ooal  from 
$  pit's  mouth  to  the  mill. 

iiie  moat  important  sources  of  power  in  nature  are  com,  ooal, 
d  failing  water.  Under  the  tonn  "corn"  I  eomprise  all 
getabls  tood-etttflh  aultable  for  conversion  into  mechanical 
oqgr,  hy  means  of  horses  and  other  auinml  engines  ;  whilst 

•  tern  "  coni  "  naturally  includes  all  Idnda  of  fuel  suiuble 
r  conversion  into  mechanical  energy  by  some  form  of  heat 
giiio.  The  power  derived  from  com  and  cual  is  gouetally 
msniitted  in  the  stored  foim  ;  that  dnived  from  faliuw  water 

tho  live  form,  ainoe  tho  conv^jaiieo  of  water  at  a  high  level, 

•  under  ooneidestble  pnmmn,  to  gMit  diitanoM  neeoHitates 

10  ereetion  of  voiy  ooitljr  woiln.  To  prvrant  miaunder- 
nndin^,  I  must  hero  point  out  thnt  I  use  the  term  **  stored 
lergy,  '  as  applied  to  water,  merely  in  ita  OoUoquial 
inae.  We  Rj>e{ik  of  the  energy  stored  in  the  water  of  a 
ill-|Kind,  but,  in  reality,  tho  energy  does  not  reside  in 
le  water  at  all,  but  is  an  effect  of  its  elevated  position,  and 
,  thorofore,  not  comparable  with  the  energy  which  is  chomi- 
illy  Bt'inxl  in  coal.  LeJivinj.;,  however,  fluch  (lintinctinns  mi 
itt  side  nt  present,  wo  may  reitjard  water,  which  ia  Kein^.^  carrietl 
o«g  hi)ri/.i)lilally,  at  a  certJiin  elevalmn,  from  one  phice  Ut 
fiiither,  an  the  vehicle  of  ?.t)  much  stured  ener^^y,  w  hich  we  lan 
l>taiu  in  ita  live  form  at  any  point  at  w  hich  we  establish  a 
atcr  engine,  throu^'h  which  the  water  paiksen  in  it.s  descent  to  a 
>wt<r  level.  If  we  carry  water  along  in  this  way,  it  i»  not  with 
he  ehjpct:  of  ln  iii;;iny  the  storwl  ]w>wer  to  the  j>oiiu  o|  ajiplica- 
h  II,  liut  merely  to  weciire  the  lanjest  possibh-  fall,  and.  tliere- 
trv,  a  iiiaxiimiiii  of  jKiwer  w  ith  a  given  <|U«iitity  of  water.  If 
;  bt'  uccesMwiy  to  traiiHiint  the  power  farther,  the  transtnission 
i  "eiiemily  eifected  in  the  live  form.  Now  lot  us  sec  what 
loiittlon  electricity  occupies  in  relation  to  these  pritnaty  B4)urces 
f  power  in  nature — nameljr,  cont.  coal,  and  falling  water. 

In  thn  firat  place,  it  will  be  obvious  that,  where  alectriei^  ia 
he  trsnsmittiiig  agent,  we  can  oflSMt  the  transmisaion  both  in 
he  tturcd  und  in  the  live  form.  To  see  this  clearly,  we  need 
•nly  for  a  niuoiaot  revort  to  our  example  of  the  coal  pit  and  the 
uill.  lutead  of  eonding  the  oial  to  the  mill  to  be  converted 
uuo  power  tbtte,  wo  oonld  burn  it  at  tho  pit,  and  thereby 
{•oente  iteam  to  be  used  for  driving  a  steam  dynamo.  The 
current  from  tho  dynamo  WO  oould  tttiueo  in  ohaigios  a  ttomge 
battery,  and  aend  this  to  the  mill,  where  it  would  driTO  an 
cli'ctrotnot^r,  thus  taking  the  pkeo  of  tho  local  steam  aq^no. 
Hero  wo  have  a  ayetom  of  tranioiitting  energy  in  tho  atorod 
forau  On  the  other  hand,  if  w*  do  awagr  with  tho  bittoiiHU 


a  rahido  of  MtMsy.  and  ooiUMMt  Um  dnujono  at  the  pit  with  tho 
motor  at  tho  ndlT  by  a  pairof  inanlatad  wine,  wahaToanitom 
of  elaottk  tHMwniaeioa  of  power  in  tho  Bvo  form.  Tho  Mtor 
lyatea  ia  Oat  goDenDy  undenfeood  under  tho  term  "eleotrio 
tranMniarion  of  power,  and  therefora  forma  the  principal  buS- 
|eet  of  these  leotoree  ;  bnt  hatow  wtotfag^^ugoo  it,  I  pru^uM 

powor  in  the  stored  form. 

As  you  all  know,  a  .sack  of  coal  coiitainn  more  st-orage  ]x>wer 
than  a  secondary  batleiy  of  unuuJ  weight,  uud  its  carriage, 
whether  by  iitil  or  road,  is  cheaper,  easier,  and  reuuires  leas 
prt»ciiutioiiH  than  thitt  of  the  battery.  It  is,  theretore,  qtiite 
obvious  that,  if  the  pninary  source  of  power  is  ooal,  and  if  tner« 
ia  no  objection  t<>  tho  esiabliahment  of  a  st«ani  enfjine  at  the 
place  where  the  ]>ower  is  wanted,  it  will  bo  more  econuniic.il  to 
carry  tho  power  there  in  the  form  of  coal  than  in  the  form  of 
batteries  ;  not  only  because  of  the  savin;,'  in  carriage,  but  iJao 
on  account  of  the  smaller  capital  outlay,  the  Humller  doprecin- 
tion,  and  the  avoidance  of  the  loss  «if  onorij^y  in  the  Ivittety 
itaelf.  But  let  us  assume  that  the  prinmiy  N<juree  of  atiergy  u 
falling  water,  then  it  is  not  so  obvious  at  the  tirst  glance  that 
ita  electric  trammiinan  in  the  stored  form  ahotud  be  un- 
economical. We  oetHmt  produce  ooal  ottt  of  the  energy  of 
falling  water,  but  we  can  char$ro  batteries  with  it,  and  electricity 
would  thus  seem  to  otfer  a  ine^ns  of  utilising  a  power  of  nature 
which  would  otberwiae  b«  lost.  It  migh^  perliape,  here  bo 
objected  that  eloolrioi^  does  not  form  tho  only  means  for 
Htilieinjg  auch  a  power,  sinoo  tham  aM  variooa  other  ways 
in  which  power  may  be  stored,  a  familiar  eiamnlo  being 
oompnMMd  air.  Wo  might,  therefore,  alio  utUiae  tho  powor 
of  tbo  watarihB  for  wrarking  an  air  oompreuor,  anil  itotn 
the  air  uidor  pressure  io  otod  reewrolw^  to  bo  oied  after- 
waida  for  wothmg  air  enginaa  eonatnieted  amiflatly  to  otdinaiy 
steam  enginea.  Many  auch  enginee  are  aetnally  in  use  in  Phria 
on  the  Popp  system,  though  there  the  air  ia  oonv^ed  to  them 
by  pijies  under  prcKHure,  and  nut  in  utorage  voasela,  as  would  be 
the  oa-ie  in  our  ex.imple.  There  can  thus  b©  no  doubt  that  the 
transmisaion  of  power  by  stored  air  is  practicable,  but  tho 
question  is  at  what  coftt  will  it  be  etrectetl,  and  can  it  compete 
witli  tranKmission  by  batterioa?  The  answer  to  these  questions 
depends  oil  two  lactiira — namely,  the  storage  efficiency,  and  the 
Cost  of  transport.  Hy  .^tor.aj^'e  efficiency  I  mean  tho  rati<j  of 
the  power  put  into  and  taken  out  of  the  apjianitus  which  serve* 
as  the  vehicle  for  the  ]tower.  Batteries  m.ay  now  bo  obtained 
in  which  this  ratio  is  about  80  j^Kircent. — that  is  to  say.  for  every 
100  horae-|)owor  h^  iui-»  put  into  tho  battery,  80  horse  power  hours 
can  be  taken  out.  The  stora),'e  efficiency  of  civmpre»ed  air  ia  very 
much  smaller.  The  most  reliable  d.itji  under  this  head  are  tao9 
obtained  from  the  paper  which  i'rof.  Kennedy  read  before  tho 
British  Associatioii  in  1889,  when  he  gave  an  account  of  ezpori- 
mcnta  carried  out  at  Paris  on  the  Popp  system.  He  found  that 
the  indicated  efficiency  with  cold  air  waa  39  per  cent. — that  ia 
to  say,  for  every  100  h.p.  indicated  by  the  oomproaaing  engine, 

39  h.p.  were  indicated  in  the  engine  driven  by  compressed  airaa 
it  came  from  the  mains.  If  the  air  before  baiqg  admitted  to  the 
engine  was  heated  to  320dog.  F.,  the  appanntiwdioatad  efficiency 
roM  to  54  per  oont,  but  aa  the  heat  onocgy  thoa  anraliod  to 
the  air  requires  the  axponditare  of  fuel  at  the  point  when  the 
power  ia  wantedt  tho  nee  of  iMtair  reelly  infalvai  two  nmAoda 
of  tmnamimimi— namely,  that  of  power  in  iJw  ahape  of  air 
under  premiwe  flowing  tntou^  llMaMuni,  nnd  that  of  power  in 
the  itored  fenn  oontMned  in  tho  fnoL  To  maho  the  combariaon 
with  electric  tiansmission  of  stored  power  a  fair  one,  1  must 
therefore  take  the  efficiency  of  the  Popp  system  when  the  air  ia 
not  heated.  A  correction  must,  however,  be  nuule  for  loss  of 
power  in  the  mains.  In  the  Popp  system  the  (xiwer  is  trans- 
mitted in  the  live  form  by  air  flowing  through  pipes,  and  there 
ia  necesKanly  a  curtain  loss  on  account  cjf  friction  in  the  jiipes 
and  vjilve*.  Aa  faraa  the  friction  in  the  pijtes  in  coiucmed,  this 
would  not  occur  if  the  transmissiuu  were  etfccted  m  the  stured 
form  by  moans  of  air  carried  under  pressure  in  a  reserroir,  but, 
on  the  other  liand,  tho  hias  by  friction  tliroiifjh  valvua  would  bo 
^iejit*>r,  becjiuse  it  would  be  netcsjiary  to  insert  between  the 
rej<erv(iir  and  the  air  enyine  ji  rediicin;^  valve,  which  would 
re;,'ulate  the  RU]ijily  of  air  .vs  tho  ]ire»!<ure  falls.  Tho  losa  of 
power  due  to  this  circumstance  will  iirobably  be  greater  than 
the  cones|K.ndin^'  loss  in  the  Pojiji  system,  where  the  preesuro 
ia  mnatant ;  but  as  I  have  no  experimental  data  to  determine 
this  ))oint,  1  tako  the  same  loss  as  found  by  Prof.  Kennedy — 
namely,  2  per  cent,— which  makes  the  indicated  efficiency  nearly 

40  per  cent.  Tho  efficiency  of  tho  air  engine  he  found  to  be, 
with  cold  air,  67  per  cant,  making  the  total  efficiency  ot  Um 
system  26'7  per  cant.  By  adopting  air  etocage  we  could  thOM- 
fore  obtain  263  horse-power  hours  for  every  100  hoiao^wor 
hours  indicated  in  the  engine.  Now  let  us  see  how  the  OMO 
stands  with  elootrical  storage.  Tbo  effioi«ey  of  the  ateaa 
dynamo— that  ia,  the  ratio  of  the  eleetrioal  oo^ot  to  the  indi'* 
mted  powar— may  bo  taken  at  83  poroint.j  thaitof  thalmilMrlai 
80  per  Mnt, ;  and  that  ot  the  motor  at  leaat  86  per  cMil^ ;  ao  dmt 
tho  total  ollkaianqy  wo^  out  to  gait*  66pir  eaot,  or  men  than 
twiea  that  of  tho  lift!  qntmn.  I  tere  hero  amamad  dmfe  tbo 
djDioui  ia  Meam  dti*«n,  mmplf  booMM  thn  01^  nlkliln  QgBM 
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I  could  obtAin  dbiiut  cumpreMecl  air  referred  tm  !it«>,*»iii-(lrivf!ii 
compreasuns,  but  it  is  dI^vkhis  ihut  tho  c-miji.'iriHi.u  .if  tlu>  ftt<)r;ij.'L' 
eWiciuilcicB  uf  thi;  two  sy»t>'um  i:,itiii'>t  Ik-  mnti  riftlly  UlfocUKl  by 
ttit>  sourco  if  jMiwer,  uinl  will  pr.n  t ii  illy  bo  the  nanio  ill 
the  Ciwsc  uiuier  cinsiiloi^vtion,  where  the  power  ia  sup- 
pofted  to  be  dorivoJ  fiMm  I'lillinn  wntcr.  We  boo  thnt  in 
olficioncy,  at  least,  air  tttonigo  is  far  ImsIuiiiI  electrical  storage. 
Let  us  now  eiufuire  whether  it  ia  any  bett^-r  off  in  the  other 
ctwential  feature  I  have  mentioned— namely,  in  the  coat  of 
CArriage.  The  information  available  under  this  head  La  tolerably 
reliable  aa  regarda  batterioa,  but  thia  ia  not  the  caao  a«  reuards 
air  atorod  under  proasuru.  I  know  of  no  oxperitneota  made  to 
detenuine  accurately  the  wei^jht  of  air  resen'oin,  and  in  the 
afaoence  of  mich  data  I  cannot  do  better  than  adopt  the  calcu- 
lated fiffure  given  by  Ptof.  Qabome  Reyuolda  in  one  of  hia 
Cantor  Tecturua  delivered  in  1688.  According  to  this  authority, 
the  weiicht  of  the  atocl  rcaervoir  and  air  contained  would  amount 
to  30010.  for  every  horse-power  hour  so  stored.  Now,  the 
weight  uf  a  aeooadaqr  batteiy  fillod  with  luiuid,  und  [>rovided 
with  a  tray  and  oonneotionB,  all  oompleto,  dou^  ti<>t  exceed 
lOOlb.  per  horae-power  honrirtorcd— tlmt  u,  <>nly  uue-ttiird  the 
weight  of  an  e^iuivalout  air  reier>'oir.  Wi<  slc,  tlierefore,  that 
M  regards  eflicit  lu  y,  lir  xtonura  is  twice  aa  bad,  and  a«  ref(ards 
wekht,  it  ia  ttircc  tinus  vif.  had  M  «lMlaie storage.  Competition 
wito  it  is,  under  those  ciroamiliiiioas,  obvioosly  impoaaible  ; 
and  we  n>sy  tiwrafore  aa^  that  If  tb*  transmission  of  iMiwer 
horn  the  waterfall  to  »  dutant  point  has  to  be  nuide  m  the 
•tored  fofn«  etoetrieitf  Is  the  onlr  agent  whioh  need  be  wm* 
iidemL 

Whetbec  it  would  pay  bo  to  transmit  power  Is  a  question 
whioh  cannot  bo  answond  of  haud.  Aa  eompated  with  tbe 
diieot  tMaaniMiMi  of  live  p  .^xr  by  meana  of  *  pidrof  wires, 
the  eactofie  of  batteries  up  and  down  the  eonntiT  wilt  no  doubt 
ttpfwac  to  be  a  dumay  device,  bat  when  WO  aM  investigating 
tarn  dUhmil  pneriblo  soihitionB  of  an  ia|NnlMiitpraUain  wo  must 
not  allow  any  preaonoaiTed  opinions  of  what  la  elegant  or 
olnn^y  to  influence  oar  judgment— we  most,  iu  foot,  jndige  each 
case  on  its  own  merits,  and  1  propose  to  deal  with  the  electric 
tranamission  of  atored  energy  in  this  sense.  The  ayatem  of 
power  tranamiaaion  by  atonige  batteries  is  actually  in  uae,  not, 
indeed,  for  long-distanoe  tranamiaaion  pure  and  aimple,  aa 
above  defined,  but  still  for  tranamiaaion  over  diatancoa  reckoned 
by  milea.  I  allude  to  the  electric  tramcara  worked  by  »t< <nti:i' 
batteries  which  are  charged  at  a  central  depot,  and  run  for 
m.-iiiy  miles  before  they  r©t|uire  to  be  again  churi;fil.  The 
Libject  is  not  to  carry  a  certain  amount  of  power  m  bulk  finia 
Olio  point  to  another,  but  t<  >  ilispeuao  whatever  power  is  rciiuireJ 
fur  die  propulsion  of  t!io  cm  during  the  journey.    Wo  might, 

however,  imagine  the  tmmoiir,  insto'.id  i.f  boini,'  <K;cupiod  by 
pMsen^en,  to  lie  loaded  with  Rtorugo  colls  in  additimi  t..  thuao 
It  carnc.<«  for  its  own  piropidsion.  WhiUt  the  lutter  would 
gradually  loao  their  rh/ir;,'e  in  transit  l>otwoeii  the  twu 
teruuiiuaos,  the  funner  would  arrive  fully  ch;ir>,'ud,  ;ind  (.■■iuldb« 
made  tu  k'ive  up  jjart  of  the  power  stored  in  thom  .it  tho  stjirting 
point.  fltTo  wo  have  tnuiamiasion  of  powor  iu  tlio  stoiod  form, 
Dut  let  us  return  to  our  example  of  the  w  itorfjiU  aud  tho  mill, 
and  «eo  how  guch  a  ayatem  might  bo  put  into  oiiorntiim. 

At  the  watcrfidl  wc  establish  the  noccssAry  liydr.iulic  works, 
and  iin  oloctric  suition  wlioro  tho  Iwttorioa  cjiu  be  cou\  oniontly 
char^'ed,  Wo  furthor  Imild  u  tniiu  lino  or  niUwiiy,  joiuiny;  tho 
chnigiiij^  Bt-ition  with  tlie  mill  whoro  tho  [Htwor  in  wjiutod, 
and  wo  design  tho  rolling  st.i>ck  with  npocird  ro;4iird  to  the 
safe  and  convenient  carriivyo  uf  tho  Vmtterio.s  to  and 
fro.  The  train  ia  lillod  with  oloctiomotoi-s,  so  as  tn 
uiftko  it  aelf-propelliiig.  A  trainlu&d  uf  chnrLrod  colls  is  thun 
taken  to  the  null,  and  left  thprc  to  work  tho  oleclrouintor 
which  aiippliofl  jjowor  to  tho  mill.  Uuriuj^'  this  proio.-s  tlio 
hiittcries  l>ocomes  ^{ral!u■llly  oxh:iu-stAi»l,  and  luuat  ha  disoon. 
noctod  from  tho  motor  bofoto  thoy  uro  quite  exhausted,  boo.-iu*o 
we  must  aUciw  ri  suflioient  ui.ir^'iu  of  power  for  takuig  the  train 
back  to  the  rli:ir.,'inL,'  st.i'.ion.  The  economy  of  tho  whole 
BTstom  will  evidently  be  tho  greater  tho  loss  power  ia  spent  in 
the  outward  and  homo  journey  ;  and  we  might  call  "  efficieticy 
of  tiaoamiasion  "  the  mtio  of  the  |K>wer  actually  delivered  to 
the  motor,  and  tlutt  which  inii^Lt  bo  ao  dclivere<l  if  the  battery 
were  used  for  working  a  motor  at  tliu  clmr^ing  station  itself  :  in 
other  words,  if  the  distance  of  trnusmiasiou  were  nought. 
Say,  for  instanw,  that  a  total  of  1,000  horse-power  hours  could  bo 
obtained  fiOB die battory,  if  it  wert;  dieohelged  iniuicdiately,  and 
that  tho  power  spent  in  uie  outward  journey  amounts  to  50  horse- 
power hours,  then  a  further  50  horao-powcr  hours  will  have  to  bo 
spent  in  the  return  jouniuy,  and  the  power  oblaiiuible  at  tho  mill 
willonlyamount  toOOOhorae-power  hours.  Thocliicioucy of  traiui- 
misaion  will  in  thia  caao  be  90  per  cent.  If  we  double  the  distance 
between  the  watorfall  and  the  mill,  the  efhciency  of  transmission 
would  be  reduced  to  80  per  cent  If  ^v  o  trohlo  tho  distance,  tho 
eiSoiaBoy  would  only  bo  70  percont..  and  &o  on.  Tho  efficiency 
Bust  natarally  depend  on  the  kind  of  road  ovor  which  tbe  trana- 
mlsrioB  takoa  plaoe.  ItwHl  be  small  on  a  oumuion  carriage  mad, 
laigeroB  Atnmwsy,  laqpr  ottU  on  a  zailw^r,  and  largest  on  a 
cnmI.  We  eaa,  for  every  amaganieBl^  animii  the  value  of 
tlM  ^fiten»  M  fir  aa  economy  of  power  »  oooiQenMd,  in  one  of 


two  ways.  We  can,  it  the  distance  is  fixed,  give  tho  efficiency 
in  thu  usual  way  aa  a  pereentage,  or  we  can  fix  a  standard  per- 
centage of  efficiency,  and  aacertatn  the  diataiioe  over  which  thia 
standard  is  attainable  in  any  partlonlar  oaao.  I  ahaU  adopt  tkm 
latter  way  of  reckoning,  aa  the  more  eonvenient  for  oompaiiaan 
with  otiior  methods  tat  tnasmittinf  power,  whetlrar  in  the 
stored  or  livo  form. 

First,  tk4  to  Uftnsmisaion  of  Btorinl  power  otherwiae  than  by 
battories.  The  only  two  methods  we  need  consider  are  the 
earriage  of  oom  and  the  carriage  of  coal,  each  eombined  with 
the  use  of  a  proMT  en^no  for  eunvertiug  the  stored  int'j  livo 
power  at  the  other  temiinia  of  the  line  of  transinis»i<ui.  Iu 
the  case  of  oom,  the  atattiiur  point  of  this  line  is  the  field 
when  dio  oom  iagiown.  We  chMwloed  itinto  suitable  vehicles^ 
and  send  it  to  tho  mil  whate  Ao  power  is  wanted.  Since  we 
are  dealing  now  entifely  with  animal  power,  we  must  suppose 
the  cartage  to  be  efiseked  by  diwvfat  animala,  mr  honoa,  and 
the  cottvewlop  of  oom  into  live,  power  at  tbe  mill  also  ^iocb 
animak. 

(To  bt  eoiUinntd.) 


THE  ELECTRIC  LIGHTING  OF  PUBUC  BUILDINGS: 

WITH  SPECIAL  REFERENCE  TO  THE  ATHEMAUI 

BLBCIBIC  LIGHT  INSTALLATION.* 

n  nor.  tAuaamt  ii.iinr.ci.B.,  r.B.s.Ki 

(OomdiuUdfriimpagciLi 

Mr.  Mlfhirtar  said  that  Kapp  ga\-e  aa  a  safe  armatoro  load 
1 ,000  ampere-tents  for  each  lin.  dlsroeter-  Sin. ;  call  dw  diameter 
of  this  armature  Mia.,  then  by  Kapp'e  nlo  it  aboold  eany  900 
ampere-toiaB,  or  only  about  ono-hslf  its  pceseat  load.  This 


F:\radayDynamo.  Siiude  Field— Vertioal.  ISUniteatSOO  Be«o> 
luiioafc  {Designed  liy  lb.  M'Whiitar,  eea  hot  weak'e        p.  SI.) 

would  bo  more  in  harmony  with  evorj'day  practice,  and  attondod 
by  better  rssiJtB.  How  tneie  were  ever  made  for  aa  ontpnt  of 
'26  units  at  000  reratutions  (aa  they  were  originally)  was  mere 
than  cnn  bo  ooKily  explained,  and.  In  fact,  was  more  work  than  they 
ever  did  in  anything  like  a  satiafoctory  manner.  Prof.  Jamieaon 
had  entirely  loft  out  a  very  im|>ortant  point.  Ho  said  nothing 
at  all  about  tbe  heating  of  ihoM)  nuichinoe.  Now,  as  thoao 
were  put  forward  ox  idcni  inrirhinc  fcir  public  lightinp,  this  \r«ui 
a  point  of  very  gront  nnpai  t.mro,  ;\iid  might  to  he  thorooj^'hly 
dt«c(!»«e<l.  Tho  he.'>»iiit,'  of  tioiil  111:1^-1101  oniS*  w«»  cosily  calcutatea 
fn^r;i  t  !i«3  formula  pi  V  oil  by  IN.<oii  ar  i  lio  KlL'^.  trii^nl  Engineers.  It 
wjk»  ol  eoiiri«c  dire*  tly  the  w.itt^  In:.;  wi  tho  coils,  and  inversely 
na  tho  -^urfiiro  iis  jiil.iblc  for  tho  rndi.Ttion  of  the  heat.  Tho 
ultimate  rise  ol  temi^rjiturc  iu  degrees  c«itigrade  was  given  by 
theequathm 

Cdog. 

whflre  W  was  the  rato  at  whieli  energy  wftP  to  bodift*i|«at«l  in  wnttJ«, 
.S  Itio  ei>jliiig  t-iirfaoo  in  finijiio  irichc--",  11  nd  .">,">  a  constant  for  double 

cotton  covered  and  vnrnisluxl  wires  on  field  magnets.   Taking  ttie 

*  fMsaurion  en  pner  iwd  baliiiv  tho  Inatltolkn  of  Bagiaeeni 
and  SUpbotlders SoottMid,  «Mt  AM.,  May  I,  8. 22,  1891. 

uiyilizeo  by  GoOqI 
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ud  this  wldad  totiM  Umparmtara  at  tbetagiaft-roem,  vhteh  might 
nMonkbly  be  takon  na  Wd«g. ,  woold  brbig  np  the  tvmpeniliara  to 
■OBivtlitDg  like  87deg.  C. ,  n  condition  not  at  aXl  favourable  to  a  long 
life  for  any  machine,  li,  howover,  tboyapplied  tbosame  teal  to  the 
<]ynam»i«  cjilled  Noa.  1  and  3,  a  reasonable  voltagv  for  ofaarguig  S8 
cell.-*  would  be  140  at  the  terminals  of  the  dyUHBOk  Thft  reM»t*O0e 
being  taken  at  11-5,  then  they  found  that 

Cdcg.=  Llii^=112deg. 

Be  WM  vety  ptetued  to  see,  from  the  remarks  morle  by  the  author, 
that  there  wiui  a  likelihood  of  his  beine  able  to  add  to  the 
paper  the  whole  particuliira  of  teiits :  ana  be  felt  mm  tbat  this 

would  nmke  the  priper  of  rrnih-idciiiljlo  vnliip. 

Btr.  W.  B.  Sayers  m.iuI  the  tillo  ot  tde  [i.i|«r  Kmild  load  one  to 
oxjieot  n.  fiiirly  cotnnrchL'n-^ive  troatujL-tit  of  tlio  !<iibjfrt  nf  Jt^»hfirif{ 
of  [lublio  buiKlin;,'')  by  olortricitv,  but  iinfoi  t>iiirii:o)_v  tin-  "  in  liv  tin 
mcAnt  foiin'l  to  be  the  oast*.  Notably  tlu-if  w  riolliitig  in  fcllO 
pa[K?r  about  tlic  Wiiy  in  wlucli  th'-  wiriiiL'  oi  llir  Ijuilditi^'  nhould  be 
carried  oul,  or  iulormittion  U>  haw  it  h:u\  brun  <li>;i<i  iii  the  caae 
of  the  Athenaeum.  He  had  taken  advant:i^'<;  oi  l':  nt.  Jjiitiiijeon'a 
offer,  and  had  viewed  the  Atbenarum  in«taiiutiort ;  ami  hu  should 
liks  to  uk  PiaL  JamieaoD  to  eute  whether  the  infonnatkm  that 
>  fOMt  employed  except  in  the  awitobea  and  ceiling 
jMadintlioaMiiisat  the  switobboaid,  «m  corraok!  If  th& 
)  aok  •  ooandenble  length  of  the  branch  win  mmt  In  each  eaao 
be  unprotected  by  any  except  the  main  fuKoa,  which  wcirf  fnr  tno 
heavy  to  break  before  a  branch  wire  became  dangerou-<ly  mt  r. 
heated  in  case  of  a  short  circuit  — a  BtAte  of  thinea  which  no  (iru 
inauraoce  inspector  up  to  faia  dutv  would  or  indeed  ought  to  (lajw. 
Everyoni?  svho  hn'i  liacl  to  do  vri*As  tdc  li.;liti;iK  of  largo  8i>acei<  by 
meana  of  inrnticle?icrTil  liiiii)<>-,  wmilil  aj,'rrc  \\;t!j  the  author  of  the 
paper  ax  to  (bo  cvix-lloin'O  o!  the  Sutilffa^n  lniii|i*  for  thiw  [nirj>rwe. 
The  Hfwcu  covctkI  in  by  tlie  ( '.ik« Ion i.iu  Unihvuy  briii^o  n  Ar;,'yl'' 
Ktcoet  wa«  a  good  exam|>le  of  tlit.^.    It  w.is  by  nuio c.  p. 

Sunbeam  Uunpe— the  lampe  formiru' pai  t  of  iIk;  1.i>[,'<.'  Initidlut ion 
which  had  juat  been  completed  bv  Mesera.  Mavur  and  C'^uImju  m  t  hr. 
Caledonian  Central  Station  and  Uotol,  which  were  now  lit  rln  on^'b 
oat  by  electricity.  A»  Mr.  Maror  dealt  with  Prof.  J)u]iic--<oii'>i 
atatement  that  it  wai  nacmary  to  inoreaM  the  preeaurc  ua  the 
kmpa  got  older,  h*  would  oo^  point  OttI  two  ooviona  waya  of 
dealing  with  old  lampa,  otkl  tboee  adopted  at  tbo  Ceotral  Station, 
wUcih  mn  (1)  to  novo  the  old  lanapi  into  lavatoriee  and  plaoee 
where  amall  light  waa  aalliciont,  and  {'2)  to  move  them  to  placet) 
nearer  the  dynamo  or  aource  of  supply,  as  there  would  generally 
be  throe  or  four  %'olte  ditference  of  preaaure  between  the  two  cnda 
of  the  distributing  cables  and  wires.  The  fact  that  he  found  triple 
Mpanifon  Wc#t!nphou»o  engines  in  usenl  the  Atlicii.Tam,  and  thnt, 
while  no  mention  of  tiico  wiv*  mado  in  tlir  pain;:!',  ii  con^pound 
Weatinghnime  cntjino  Iran  illti*t;fttoil  on  the  s!i<-et,  lod  him  to 
esquire  whether  tnc  toblo  ^ivcn  in  tlie  pii|H.ir  "liowcd  ttie  retsults  of 
actual  testR  with  the  triple  oxpanFion  i  i)<^ine»,  t>r  foreoaste  of  the 
expected  n^Fulte  when  the.-e  had  liet  n  replaced  by  comfiound 
engines,  which  he  understood  vioa  in  contemplation.  Prof, 
Jamieson,  in  his  reply,  stated  that  the  tables  wore  the  reaultA  of 
actual  teste,  which  statement  he  (Mr.  Say  era)  of  course  accepted  ; 
but  it  woold  bo  iatonatlQg  to  hnr  tho  oxplMiatfoa  oi  (Im  (tat- 
cnpHiejr  between  wliai  aetually  oxistod  and  tho  DlwlMtiott*  !n 
thn  pnper  in  the  matter  of  tho  en^nva.  It  would  bo  a  distinct 
Odvantage  to  run  up  a  light  partition  to  divide  tlie  engioee  and 
dToamoe  and  switchboard  from  the  boilers,  in  spite  of  Prof. 
Jamieeon's  arguments  in  favour  of  having  them  all  in  one  oompart- 
ment.  This  view,  which  ho  took  from  first  seeing  tho  i«ap«r,  waa 
emphasised  when,  on  looking  at  the  awitcheA,  and  thinking  they 
w«re  aomewhat  h'l^ht  for  the  eiirrent  th(*y  were  fnid  to  rnrry,  he 
vt'titureil  t<j  touch  the  contjict  o!  oriL-  of  ttiuni,  and  i^  it  liis  finger 
buriird  for  his  jiams,  altbou[;hi  tlie  rurrrnt  ]i.'in-iini^  at  tho  time  was 
ouly  S'l  ain[v^r(i!<,  tho  H«-it'.'he<  Ixxii;^  .^uppoi-ed  t^  be  i^uablo  of 
carryin<,' '3>J  ani|jt;rea.  This  lie.it in^  Ha^  iluo  patlly  no  (loubt  to 
th«  owitolici'  bein;;  Itght,  but  al^o  to  their  having  the OOUtWitopOllt 
by  Che  fine  dust  ami  ^iit  wiiich  coveted  everything. 
9rut.  Jamleoen  said  that  as  the  time  was  so  lute  (10. 15  p.m.) 
would  answer  the  various  speakers  in  writing.  He  was  glad 
llm^  io  nMiv  |ftiinti  bod  Imeii  tondbod  npon  in  tfao  diipuiriiio,  nod 
bo  isonld  oMoavonr  to  combat  tho  dfmraot  objoettooi  that  had 
been  raised  to  his  views  aa  expressed  in  the  papier. 

The  President  said  he  thought  it  muat  be  apparent  to  everj'one 
that  Prof.  Jamieson  had,  according  to  his  light,  devoted  a  great 
deal  of  attention  to  this  subject  in  a  thoroughgoing  inoimor,  and 
he  had  spent  a  great  deal  of  time  ovar  it ;  and,  tberafore^  the 
least  they  could  do  was  to  accord  him  a  vory  bMrtgr  vot*  of  tlwaka. 
The  vot«  waa  heartiJy  aocordod. 

Prof.  Jamieson  M^tit  t  ho  following  reply  in  writing  :  U'.-ferrinu 
M.'.  Thorn  «  remarks  reirarflinjf  hijrh  ffrsti*  «low  Rjieod  eugmea, 
'-be  niitiKir  »a-«  well  aware  of  thp  ini'icic-pd  i!<nnimiv  del  ivable  from 
«*'jrkiiij,'  with  H  hji:,'h  j>ihtoii  cpeed.  lie  hivd  te^le■l  ni.iriy  f'n'^'itie* 
of  diltorcnl  kind*  for  lUo  eon^ninpl  of  !<l<'ani  (n.r  mdi'';iL'-d  hiu>e 
injKai  aud  pej  boiler  hor80  |x>wer.  in  Uwl,  it  was  ouly  aday  oi  lio 
Defore  that  he  had  oooamm  to  teat  a  novel  kind  of  rotAry  »teau) 
engine  invented  by  Mr.  Brawa,  ot  Swindridgemuir,  Dairy,  Ayrshire, 
-^'^  — ^  qpBiMMpt  of  47-iilb.  of  Keam  per  boiUor 
■  boor  wfaoB  ran  nfe  2t4  MfolntioM  per  nunoto,  bat 
a' continuous  fire  hoar«'  trial  the  oon^ntnpt  was  reduced  to 
(7'9lb.  steam  \>er  boiler  hone-power  hour  wlinn  run  at  a  moan 
mnad  of  S14'6  nvolationo  per  ninttte^  Thin  workod  oat  about 
wm.  par  IwHcuiwI  hone-poirar  fkom  tho  indiontor  oinb» 


with  M'Innos  indicator.  Tho  cylinder  of  this  little  rotarv  engine 
measured  only  lOiin.  diameter  by  8jin.  deep,  of  which  nearly 
one-half  of  the  volurne  of  the  cylinder  was  occtipied  by  the 
revolving  piston,  and  d  dtivelo|Kx]  a  mean  of  '^r's  hoilet 
hor»»e-t>owcr,  with  steam  of  '^tilb.  prnssurf!  p«?r  wjuaro  inch  in  tho 
cylinder- 

The  aulhnr  \vik«,  haw^,'^  or,  t:hid  to  "ce  that  Mr.  M'Whirter 
n^veed  with  him  in  regar<i  to  tii<:  .idvi-'^ablenoBa  of  ompknin^', 
under  cvrtAin  circumstances,  oii<<itiii«  wttii  a  fairly  long  atroke,  and 
fewer  rovolutiona  |M2r  minute,  than  thoae  with  o  great  number  of 
revolutions  per  minute.  It  was  not  altogether  a  coaeof  steam 
oconogy  thntthodootriionloMiaowhnd  tooOBiidori  tor  ho  had  to 
take  all  tbeaa  cilmnmrtanfnii  mto  aeeoimt  whon  ordoring  engines, 
and  to  weigh  onnfolly  how  tho  Mtl  ffcpeoMa  muld  stand  «t  the 
end  of,  eay,  one,  two,  or  more  yeat*. 

Mr.  M'WIiirtcr,  near  the  commencement  of  his  remarks,  referred 
hira  to  the  discuvaion  which  took  place  at  the  Institution  off 
Klectrical  Eiiginerrii  on  Prof.  Forboa'a  pa|>er  (not  lost  year,  as 
suted  by  Mr.  MWI.uter,  but  March  Uth,  18»9)  on  "Some 
Electric  Lighting  Central  Stationa  nnd  their  hr-ffon^ "  for  the 
conaumpt  of  atoain  by  Willaiia'a  onjjines.  He  li  el  h'uki^i  up  the 
I'rofttdinijf  ol  thnf  In?ti*ntion,  and  found  tliat  Willan"'?  en^'ineji 
were  not  referred  to  li.eic  in  thi^-  U>,dit  :  but  Mr.  Itoloni^nn,  tho 
|Nirtncr  of  Mr.   \\  illati>,   suid  (at  p.  I'rf  -.    In^t  1'..  ^■^ ),  m 

refereneo  lo  I'rnf.  h'. n  in  V.  hearsay  statements  re^'iitdin^'  u  HK)-h.p. 
com|x>uud  C'ai  hn>«  condcnmng  engine  in  thec«ntrai  i>UiLiiiu  ul  Iterlin, 
using  only  I5'51b.  of  water  evaporator  per  electrical  horae-()ower 
hour  :  "  One  couuot  but  wish  for  detailed  figurce  of  such  toeta 
at  theee,  nod  for  faUer  pnrtkmbm  maeraUy.  Certainly  «• 
cannot  BWtoh  anoh  ^nrw  aa  in  Ef^tbuuTyot  .  .  <'Ihav«aeon 
nn  EngliahooodenHing  engine  giving  ftn  indicated  horse -power  upon 
I't'llb.  of  wator."  It  waa,  thcrefuru,  i|tni''  evident  that  Mr. 
M'\Vhirt4>r  waa  miataken.  Tho  onthor  would  feel  much  olrfigod 
for  any  reference  to  any  aatltwrtia  enw  wherein  the  oommnpt  of 
ateum  in  any  f«low  or  fitat  afieed  non -condensing  engine  was  less 
than  '2i\\h.  per  hour  [>er  olcctricul  huntc-powcr,  or  l.jib.  per 
inflirated  horsc  jiowor,  since  the  ilnnfilc  of  those  valnci!  wcro  con- 
*■]  leie-t  very  good  work.  Tliey  luoft  alway.-  lake  care,  when 
auuaking  of  tho  conaumpt  of  au-jim  \K.r  bor^e  j  ow  er,  that  (le  y 
Icnew  exactly  whether  it  waa  |)cr  indicol"ed  hur^e  power,  or  laiiler 
hor»e-I>Ower,  or  electrienl  hort»#. power,  for  it  made  a  very  great 
difference  to  the  results  ;  alto,  >s  hether  the  enfjim?  was  a  eondoneing 
or  non-oondonaing  one,  ur  a.  iduiplu  couipuuiid  or  triple  expansion 
engine. 

Mr.  Thorn  at  the  end  of  bis  remarks  said,  "  It  makes  roatten 
won*  whan  yon  nnnBgn  the  bailer  to  alkie  along  the  bottom." 
Tbo  boiion  wot*  IMX  nrraagod  aa  bo  aoi^xtsed,  but  merely  given 
freedom  to  cant  over  under  the  expansion  of  the  steam  dome.  If 
the  distance  between  the  junctions  of  the  boilers  to  tbo  steam 
dome  did  ox|)and  lin.,  this  would  only  moan  j'jin.  at  the 
extreme  enda  of  the  two  boiler  aeata,  and  here  they  hod  freedom 
toexprind.  Mr.  Couuer  anid  ;  "  In  regard  to  the  receiver  which 
one  ^'entlen^an  hod  taken  exception  to,  ho  might  aay  that  they  did 
not  approve  that  rither.  Th^y  ??fj|7C?;tC'd  a  eonnecJion  liy  a 
copper  pi)>e,  hot  I'rof.  ,t,iTideisoti,  a.'*  the  consulting'  engineer, 
preferred  a  rigid  coiineciiuii,  and  went  into  llio  tii.-it t<:-r  of  expan- 
sion, to  ace  how  much  ex|ianeion  took  place.  ..."  This  w.is  not 
strictly  true,  for  Meaana.  Lindsay,  Uumet,  and  i'o.,  of  winch  tirm 
.Mr.  Cou|)er  w.\a  a  |i«rtner,  sent  in  their  com|>etitive  tender,  design 
and  specification  witlt  rigid  connections,  without  anv  auggestioa 
or  remarica  rt  this  point.  Their  tender  waa  aooaptea,  but  bofon 
tho  firm  began  to  make  tbo  boilers,  he  retjooitad  ttiem  to  give  bbu  « 
deeigB  fur  a  more  laixlbla  natem  of  oonnootioM  be^een  tho 
b<^lor  and  tfaoalanin  daaao.  Thoir  now  dcalgn  and  oxtra  price  for 
this  alteration  waa  not  aoooptod,  for  various  reasons.  The  tirm 
agreed  to  fit  the  connootiona  with  freedom  faucet- joints,  and  to 
give  further  freedom  from  ex])ansion  in  the  different  ways  already 
mentioned.  They  thought,  and  all  were  agreed,  that  this  would 
prove  aatiefaetory,  and  as  Mr.  ("oujicr  remarked,  "  it  had  not  given 
any  trouble  tlial  he  know  of." 

To  fin:*Ii  oil  the  Iwiiet  i|iie-'tion.  Mr.  Humel,  in  liis  remarks, 
aidd,  "  tJne  would  have  expoeted  that  a  well  known  public  to;vcoer 
like  Mr.  .lamieeon  would  have  treated  this  part  of  tlie  aubjt^ct  in 
more  exact  lan^nai^-e  than  to  .-peak  of  tiorae-power  of  boilers 
without  defining  that  lioriKi  (xiwe:  in  some  way.  The  Athon.ieum 
boilcra  might  bo  60  of  that  unknown  <|uantity,  if  you  cooled  them 
to  tiiat  extent,  but  from  Table  IV.  at  that  output,  the  beat  ctB' 
donor  waa  nn)y  SS-fi  nor  oent."  Mr.  Bnrnob  agraod  la  \i»  taadar  to 
givo  thorn  iO-b  p.lMUan,on  tboaaanDptioo  tut  an  iBdieatod  horao* 
power  raqnirad  sISib.  of  atoom  per  hour  at  1901b.  praaanre.  The 
nabcook-Wilora  Company  alwnyo  itated  tbo  power  of  tboir  bollera 
OS  e^iuivalent  to  I  h.p.  for  every  3(>lb.  of  steam  niaad  per  hour  at 
a  certain  pteaanre.  He  admitted  the  laxity  of  language  used  in  this 
inatance,  met*  oapooiaUy  aa  the  weight  of  ataem  (atnted  io  Mr. 
Burnet's  tender)  per  lMin»power  boor  wna  bnrec  than  the  ganemt 

rule  ! 

Mr.  IVirtiet  well  as  Others)  complained  of  tho  want  of  details 
m  le^-.iril  111  tin  re!»iilt«  ^ivcn  in  Table  IV.  He  abould  be  only  too 
;;liid  to  :\iini-h  the-r',  bnt  v^liett  the)'  remeiul/erril  how  Mr.  buruet 
witliilrew  finni  rdie  I'tixruliinj*  of  thnt  in-titulijii  th.e  sectional 
d r;m  iri;:h  of  t  he  Itollura  and  the  feed-water  heiit.  i .  w  hh  h  hif^tii  ni 
h.i»l  j^ueti  iiiiii  lil>iirty  to  make  use  of  for  thu  pui  jumiof  tiua  (wiier; 
furtiier,  when  they  leomt  that  he  bad  otrcn-d  (o  place  hiawnole 
services  at  hie  disposal  for  a  twelve  hours'  trial  of  the  boilera  in 
qaeatkm,  and  thai  be  declined  to  eeoapttbeaaaie»  beoould  not  but 
gatfaer  taai  he  (Mr.  Burnet)  wiahed  to  keep  matter*  auiek  How- 
ever, aittce  be  and  otbers  Md  ro(|uestod  figures,  he  harl,  as  they 
would  observe,  given  full  details  of  how  the  boiler  elllciuncy  waa 
armed •*»  and  now  aupplemeated  theie iiy  the  lollowingTebie  V., 
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which  i;iivc  ono  net.  of  hU  t«»t«  most  closely  npproncbin);  to  llio 
contract  (erKler  for  tlio  two  W  h.p.  linilor?  at  t?.'lb  ftenni  \kt 
borfO-iiowLT  liuiir.  Iti  ihi"  cii-c,  tliu  cliieiL-ricy  w;ih  founil  to  bo 
(>cr  cent.,  and  oa  far  BA  tho  mere  stonmin;;  qualities  of  the 
boiUr»<  n  ero  <  out  crnfld,  bvlmd  no  foulk  toiad. 

Taolk  v.— DiMEKfllOMR  OP  tSM  AXNIVMll  BotUIK. 
I^pe— Dry  back  lubuUr. 


DiMMtA- of  boUm— 6fl>.  ttn.  amdm. 

Length  of  boilers— 5ft.  9in.  insido. 
Number  of  tubes  in  each  bollor — 02, 
External  diameter  of  tuboM— 2^in. 
Furnace  tube*— length,  rifu  Vin.;  diameter,  2(1.  8{tn. 
Fire  grate— length,  4rt.  3in.;  width,  '2ft.  6j{n.  moan, 
(irate  area — 10'8  wiuaru  fool  each  ;  21  °6  M|uare  feet  both. 
HeatinfF  purfar(\ — In  furnace,  ."Vf-ft  w|UM«  fMt;  in  toboa,  233*3 

»<|i>rtre  feet  ;  tot.sl  for  both  boikri'.  .)2S  Sqiun  iMtk 
Hci<,'ht  of  oliiuintiy  frow  lircbiir^  —  I  loft. 
Sectional  area  of  chimney — 5  Hi|iiiirc  feet. 
Socljaual  aif.T  thiourjh  ttibfn  of  Uotli  l>oilor» — 3'04  arjuarc  fe«t. 
Heating  surfnee  fni  uirh  si|uaro  fi>ii  of  ^ratc  area — 'i4'4. 
Heating  surface  of  focd-wntor  heater — it! '5  w^uare  foot. 

Tabu  TI.— Dhaiia  or  a  Tm  or  m*  ArmaAtim  Bcnuoiti. 

L  Dnmtloo  of  MUsh  teel  j(|  hour». 

2.  Haotiay  rarfMo   5S8  ■qnim  feet. 

3.  Omtouw.  v>"<  .2)-6iqtMre  feet. 

4.  Co«l  brnnaii  |ier  iMor  .'io.'ilb. 

5.  M  i»      per  aqiutre  foot  of  State  arao.  1 6 -41b. 

8.         „  ,.  „  M  liMtlngflurfMe...-671b. 

7.  Wafear  oraporMad  por  boar  2,42jlb. 

i.  „  n       P*r  ailVM*  foot  of  grate  area..  1 121b. 

9l  n  n  M         heating  8urfHCC...4'51b. 

IIK  M  „  par  lb.  eool  at  feoci  tcmiwrniurc  (I  .sib. 

II.  „  .,  .,         2l2deg.  V  7  .VHlb. 

18.  TbrnpOntanvClilMd  in  Unk   .'U<^lcg.  v. 

IS.  leaving  food  honter  Uodcg.  F. 

14.  Riae  in  temperature  due  to  food  heater  II  Uleg.  F. 

15.  Temperature  of  chimney  gaaea  .,.5^>0d«g.  F. 

16.  Cbimaagr  dimngbt   ...Hn.  untcT. 

17.  Calorifle  valm  of  the  coal  in  Brilteb  tbaraiat  uiilto.,.  12,M). 
18k  Plottodi  ol  mtar  that  mMld  b»«vapont«i  from  and 

a*  nSdw.  P.  with  pwftol  oombortfam   18-51b. 

19l  ■floi«i«r«(boil«r(tbeoi«tlaal)«Z^x  100  s  tOtfmt  ce>u 


'  Set  of  T«Ml«. 

(1)  Goal  (of  abov* quality)  P>r  i.h.p.  |icr  ho^r  (net)   4  71b. 

(2)  M  •»  o.h.p.  pci  hoar  iiict)    fl'71b. 

(S)  „  e.h.p.  \rcr  hour,  taking  ifao 

amount  requiri-<l  for  ;lic  feud  piitnii  aitd  tho  dteaui  jet 
into  acoounl  i«r  2ti  wurkuig  days  in  February  and 
March,  averaged  about   lOlb. 

Mr.  Burnet  »aiH ,  "  It  vcould  be  of  great  interest  here  to  know  bo«- 
a  value  wo^  urrivcl  at  by  Mr.  JamiOHOn  in  making  up  hia oompi<'t(^ 
statement  of  cost  of  lii^fit  to  the  Athonn^um  proprielOrtiMOOmjwred 
to  C4|iiul  ii;;lit  )>oii(;lit  from  ii  central  -HtatioO."  Tbla  hiO  had 
pleasure  in  giving  by  the  following  Table  Vll. ; 

TaKiB  Vn.— Ooot  or  RQNNnra  tub  AiHKfJttnm  Buunuc 

LlO'lTISo  Vf„V!<». 

tvDiB  Iho  llaaa  of  S6  Workiu^'  1  Uys  In  Pabraary  and  March. 

Goet  |»er  day. 

1.  Coal.  56  ton*,  at  13a.  per  ton   i'l   7  a 

8L  Wi^of  anginoacaaadfinMnaa.........  ...»          0  10 

S.  oa,  waate,  ate.   0  0 

4.  Water,  at  £4  jht  month   .„.«,.«,..«   0  3 

5.  Kent  of  engiiio  iooiu     0  S 

6.  Oapraciatioo  of  ulaot,  12|  per  oant.  par  anaoia  on 
£S,WO..  «   0  17 


£8  1  S 

So  th.it  the  £X  nm.,  or  4d.  {ter  Board  of  Tndo  unit,  aa  atatad  oo 
t  h  L  d  i :  L^;  t  itm  of  tho  load  cu  rvo,  appeared  to  bo  laore  than  snflloieiit 
for  tho  cow  under  coneidoration. 

Mr.  Burnot  stated  "  that  with  tho  grato  area  ag  ueod  at  tlio  trial, 
which  wa-i  .VI  Tmu-h  !v<  r>nR->'iictc<'fith  of  tlie  totiil  heating  Hurface, 
it  would  rciiuiio  t;:c.i(  -ilvLl]  [<j  (mcvcmI  of  fuel,  and  it  would 

hero  he  iut<jrc;<t  in^';  to  know  if  llio  forced  draught  ap^iaiioe  waa  in 
iinti  at  tliu  tiinu.  "    Tiiu  correct  r.itio  of  thoso  qiUUltltiaat  aB  WDOld 

be  obeerved  from  Tablen  V.  and  VL,  were— 

1 

24-4 

Meldnim's  at4Mun  forced  draught  was  in  use  during  this  trioi,  and 
tho  firfaiK  waa  aoat  ahUfnUy  Mokad  after  by  a  nuutoa-gouw  ongi* 

Biolookaftar 


_  gntearaa  21-6 
toud  boating  iiurface~  5'28 


Boar.  Tfie]phadatthaAtheniMmaaataady,raUablo 

the  botloro,  onginoe,  and  d  vnamo  plaot  aa  wooU  bo  fonnd  anvwhi 
besides  which  ho  wikod  .\lr.  Kumot  to  bring  with  bim  the  i 
skilfulHremanbaoouldgot.inurtlor  to  prove  tho  rosultaof  thoirtuatA, 
and  toinakoeomparativo  trials  with  and  without  tho  forced  draught, 
but  ho  never  caroo.  Rf.  the  writer's  remarks  about  rightfaogled 
bends  and  throttlo<l  iMuisagos,  ho  certainly  wiuimprcMed  by  tho  very 
prsor  drr\uj;ht,  and  tno  den*ity  of  tmoko  from  tho  oW  chimneys. 
Tliij  cliiiiincy,  tc^'othur  witli  thrco  oidio.iry  vent'-,  liiid  been  con- 
nected to  till-  Iniilcr'rt  hiiiokc  fi-jxe^,  wit  li  .i  niJUiy  i  i^'ld  ;ni^lod  nhcct 
iron  flue,  by  Mr.  Huniut  n  lirin.     Tfic  I'l  ioKiry  cnij.«e  of  the  l;>ilurc 

waa  dtto,  howover,  to  the  too  amall  crosa  area  and  height  of  tlie 


old  chiiiincy,  with  which,  and  the  throo  ortUnary  lire|jlnco  vciil«, 
(bcv  had  been  rwjuexted  tr>  do  thoir  best.  Tho  vents  did  not  puU 
well  witii  the  boiler  chiiiniey,  and  ;dthough  a  steam  jet  wa."  intrO' 
duofd  into  each  of  tht*«c  ouIIcIh  (which  co  far  hcl|>fd  the  flranj^bt), 
in  certain  coii'litions  of  the  alinofpherc  the  dr.'in^'ht  wni  not  ;:»ore 
than  a  ((uai  lt;!  of  Mi  inch  of  w«l«r  ijre**uie.  it  soou  beoaine  evi- 
dent thai  this  makeshift  arrangement  would  not  effect  tbo  dasSiad 
object,  and  they  therefore  employed  Moaant.  Umby  and  Co.  to  eraot 
an  iron  chimney,  with  flnea  leading  thanto  lia*in|^  aai^  bandaaad 
large  area,  whioi  BOW  gave,  under  Bomal  oooditiona,  a  dnught 
equal  to  one  inoh  of  water  preaaiue.*  The  height  of  the  top  of 
this  chimney  wm  1  lOtt.  above  the  fumaea  grateBi  and  it  was  2-5ft  in 
dfauaater,  or  4  -9  «c(uare  foot  in  crosa  area,  instead  of  the  ok! 
difmnajr.  v  luch  wiut  only  about  7r>ft.  high,  and  21  square  feet  in 
The  fonanla  bo  itaad  for  the  dfaaaDaiona  of  the  oaw 


24  ft  _  24x21-0, 


■4ilaqnai»la«t, 


where  A  ratneaanta  the  croea  area  of  chimney  in  stjuare  feet, 
„    (>        ,,  sorfaoe  area  of  fire  {fiotea  m  square  feet, 

„   H        „  height  of  chimney  in  feet. 

The  draught  obtained  from  this  chimney  was  nil  that  could  be 
deeirod  with  or  without  the  forced  draught,  but  they  were  met 
with  the  local  legal  demand  to  make  aii  little  smoke  as  jtoeaible. 
Mr.  Burnet  suggeslod  that  they  should  still  further  dimmish  tho 
length  of  tho  Bro  grates,  and  ^'ivo  up  tho  forced  drnii|,'ht.  This 
would  lno^t  undoubtedly  agam  have  brou^-ht  them  Ijcf'jre  the 
magistrate.  They  would  try  a  smaller  lue.i  of  tire  grate,  f-o  us  lo 
burn  more  coAl  thun  l<j-41b.  i>ei  *|u;iic  foot  of  grato  ftien,  .-vtul 
•67lb.  \teT  i"q«arc  fmit  of  total  heating  Korfacc,  but  most  certainly 
they  could  not  do  to  without  the  aid  of  the  forced  draught  when 
and  for  sotue  ttuic  ultvi  lit  tug,  unles«  they  were  permitted  to  make 
black  smoke  with  ordinary  tri|iing  ooaL  One  farther  advantiwa  of 
the  forced  draught  waa,  that  it  kept  the  boiler  tnbes  ao  clean  that 
thev  bad  only  to  apenge  then  twiee  a  weak. 

Mr.  Mavor  objected  to  their  method  of  increasing  the  voltage  as 
the  larnfM  got  older.  When,  however,  it  waa  explained  that  at  tiie 
beginning  of  tho  Athen^L'um's  aenmon  a  fresh  set  of  lampe  were  intni- 
duccd  into  all  the  most  im|M)rtant  |)08itions,  that  the^e  lamfm  as  s 
rule  hiMted  tho  whole  year,  and  that  should  any  of  I  licni  ;^ivp  way 
before  that  time  thoy  wore  replaced  by  the  be,-t  ut  the  o|<l  ljim[i^ 
previounly  taken  out  ;  further,  the  [plan  nipntioncd  by  Mr.  S;iy<  is 
also  .'vdopted  as  far  jwsiblo  \>/...  the  oldest.  laninR  »ero 
:oo\til  into  i>nini|iortarit  | ■laces,  or  nearer  to  tlie  dynamos  — it, 
would  be  evidont  that  they  did  not  think  "this  method  oi  pro- 
cedure utterly  fuWil  to  economical  working."  A  convenient  rule 
was  given  by  Mi.  Thomaj<  (irior,  in  a  pa|ier  read  recently  before 
tho  Chicago  Electrical  Club,  and  roprint4:d  in  tho  EltrtricaJ  Htvieto 
of  I.iondon  on  May  8,  1891,  wberoby  they  might  calculate  tho  moat 
oconomieal  laqgtn  of  tine  whieh  a  taunp  of  a  ' 
could  be  naad.   Tlie  nite  waa  a«  followa : 


Lot  A  —  (lie  n'lmbcr  of  w  iitt-n  rcHjuirod  by  a  IG-C.p.  lain[ik. 
,,  li  =:  tilu  llio  ot  the  lamp  at  {A  i(i)  efficiency  per  c.p. 
,,  V  -  (hccoetof  alli'C.p.  lanin. 
,,  X  =  the  coat  of  a  wutt-hour  dclivorod  at  tho  lamp. 

Then,  tho  moot  economical  time  to  run  the  l:iin;i  ucmld  Ixj  when 
the  coat  of  the  renewal  plus  the  cost  of  the  powor  it;  a  aalnimuui. 


Or, 


—  -f  (X  X  A)  =  a  minimum. 


Taking  the  case  of  the  Athemeam,  where  the  cost  of  a  Board  of 
Trade  unit,  or  "  bot,"  was  4d.,  tho  oostcf  renewals  (including  acci- 
dental breakages,  carria^o,  purchaser**  ridt,  and  interest)  at  4b. 

■|N  r  Hi cp.  Inm]).  it  wouTd  be  found  moat  f^nomical  to  nin  the 
l.uii|t--s  foi    fully  1 /-O" I  liooih  l.>efiirc  ie|/.aci.'it;  tlieni  by  new  ones. t 

*  It  in  only  by  relating  failure"  a«  well  ax  Ruccomes  that  we  make 
true  progress  in  engineering.  I  have  therefore  pUxnture  in  oommnnl- 
cating  myex|x.ri<3rK«!i  oo  thia  important  matter  of  dranght  aad 
amokn ;  more  ossKicially  aa  I  have  for  aome  years  ad^-ocataa  doable 

thocra-w  aroa  of  stoam-pipea  naoally  iidopt«d,  together  with  very 
cosy  bends.  The  fonnau  which  1  have  given  for  tho  croes  area  of 
a  L'bimiioy  lias  a  larger  cunHtiint  than  that  fount!  in  ntiy  book 
which  I  have  come  anrosa,  but,  nevcrthelcw,  I  do  not  think  it  is 
too  large  for  tlie  height  of  ctiitnney,  and  for  multitubular  boilers 
where  thogiwoM  cxporiciicc  con^ldeiable  friction,  due  to  tho  InboB 
and  the  otimber  of  bends  round  which  thoy  must  paea. 

-f Let*  16-apii  lampraqMiiaaneanofGUwatuforSOOhonni' lighting. 

65     „     1,000  „ 
67     „     1,21)0  „ 
70    „    1^  „ 
Then,  front  the  above  fonnnla  and  data,  w«  ham 

For  800 houra'  UghtiQg     ^[•^"^1  ^  (   '  (penea) *  W  (wattnA 

^         500  (hours)    l^l.OOtJ  '  ) 

=  •888 

Per  1,000 honra'lightiflg      _*Jg+^_^x68j   «-308 

For  l,aUO  boom'  lighting      .       +   ,  '      «7    -<  'Wn 

l,'JliU    V  1,0IJ0  I 

For  1,600  hooir.  lijjht ill);  x7o\   ~  'M'l 

^  1,500    \l,iH,)  / 

Thus  proving  Llwl  undi  i  tlic^c  rondii  ions  aa  to  increased  current, 
with  increase  of  age  ur  decie.i-ie  I  edM  ieiicy,  it  la  cheapeat  to  nna 
the  lamps  for  fuUy  1^900  hours'  lighting. 


» 
»• 

n 
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la  Americii  t  he  lumpc  cost  only  about  u.-icli,  anil  the  [xjwcr  coit 
'8  of  a  cent  for  r>*l  wntl  liourn,  or  8d.  per  "  but,  lirn>"^  it  wniilti  be 
seen  that  there  it  wm  imn-f  cwnoinicsi  !<i  limuv  )n»  :iy  t'"?  Udijie  in 
a  much  shorter  time  than  .u  tluir  ljisc.  .\1-h>,  «  Ik u  tlm  public  were 
■applied  from  a  central  station  lu  tlim  cuuiiLiy  at  »d.  jter  "  hot." 
it  would  be  more  economical  to  throw  away  their  16  c. p.  lam|w  in 
lot  Uuu>  1,OOU  hours.  With  a  (rmutaut  voltni;c  throughout  the  time 
•  lamp  mw  knot  in  bImc— say,  1,0110  hoar*— tfa*  power  f«quir«d  at 
tlM  CM  vS  the  l,OO0lKiara'  Uurhting  wus  lew  Uiuat  the  beginoing, 
eince  the  reaintancs  gndaiiuiy  tausraMBd,  but  the  candlo-iiower 
decreased.  They  kDW,  bowitf Vi  llMt  th*  amdle-itower  (^iven  out 
try  »  lamp  near  iu>  normal  volttM  1VM  very  qalokty  iiurreMed  by  a 
naaSi  percentage  increaae  in  Vbm  pMmtfal  difference  at  its  ter- 
minals. Hence,  it  i>imply  became  a  matter  for  exiieriinent  and 
calcQlation  to  determine  the  moet  econotiiicnl  life  and  maximum 
ri'c  of  vdltii^'e  to  be  given  to  a  set  of  lam|iti  wln'rh  wore  Intro- 
dur-O'i  ill  one  tune  into  a  self  containe^l  installation  Tln  caae  was 
then-fore  iHtlcrvrit  fmm  tliatof  n  biilldin}^  <!irii],lir'l  fiom  :i  f>entrsl 
station,  wlicre  tliL- volta^'i- lind  to  be  kept  ron-Iiint;  iiriJ  c<in<iile:  in^; 
the  fact  that  uteaat  waft  r«t|uired  daily  thrttughuul  llie  wbotc  year 
for  cooking  pur|io«ieo,  and  in  winter  for  heating  the  building,  they 
were  confident  that  it  was  cbeAper  for  the  Athcn:t-um  to  run  its 
owa  ilMtftllution  than  to  obtain  current  from  a  central  station  at 
the  preaMit  pricoa  charged,  or  likely  to  bo  cbai){ed  for  some  years 

tOCOOM. 

Mr.  Havor  objeeUd  to  Uw  wmigiaNat  of  IwTtBK  fear  madimii- 
tfjnuunoa  uutOMd  of  two  lu^  once.  This  arose,  in  the  first 
from  tho  AtheasMtm  pomcssing  two  of  the  present 
dynamoB  in  their  old  installation,  and  it  WM  Imind  cbea|>er  to 
convert  tbero  so  as  to  suit  the  reduced  speed  ead  other  rtNimre 
mcnts  of  the  new  installation  than  to  purcnaso  new  ones.  Further, 
it  four  strings  to  the  bow  instead  of  two.    Any  ordinary 

fiiiillcr  TOiild  play  a  nntfnmi  ttitie  on  four  ftrini/s,  but  it  took  a 
Bkinc<l  one  tn  [il:»_v  cvfii  iin  irii't;u!.M-  tnrii-  on  two  strings.  Mr. 
Mavor  suggested  the  uso  of  a  s|iare  armntuii-.  I>ut  where  would  ho 
be  in  the  cue  of  a  short-circuit  in  the  field  nii\<:nt"  rods?  They  had 
reasons  to  be  wvtinfied  with  the  preeent  arrnugf  ini  iit,  and  if  they 
Invl  tlio  jfl.uit  to  iinlur  over  again,  they  would  a<lh>.'rt'  to  tlio  j-aniu 
piati.  for  it  gikvb  grcsttter  flexibility  in  the  manu^(;uicut  iin<l  ha 
rapein. 

Meww.  Coiiper  oimI  Sayere  objected  to  the  uUkcing  of  the  dy  uuino« 
ead  ewttehlMMnl  te  the  tmm  mm.  with  the  ooilera^  b«t  hereagnm 
they  ooBtMidMl  dMt  (faeiiUnit  Wm  nore  vuSkf  etMnded  to,  aii.i 
as  yet  they  had  Dot  fonoa  that  Mythtne  had  been  heci  or  lajured 
thereby,  except  Mr.  Saym's  Angora.  The  reaiona  he  save  for  the 
switch  being  hot  wore  not  correct,  for  it  we*  dtte  tO  •  nlrty  OOtttact 
(from  the  etTect  of  the  breaking  sperkaonawiteliiagoattlieciroait) 
not  baring  been  properly  cleaned. 

He  was  eorry  that  he  had  not  had  lime  to  check  all  Mr. 
M'Whirter's  calculation*  in  repanl  to  the  dyn«mn«,  but  he  had 
invited  him  to  come  anil  hco  llieni  at.  work,  ;inii  to  oii.ri  -.e  liow 
cool  they  were  iiftor  a  len^rtlieiiod  run.  His  formula  itniNt  l.nvf  Ihmh 
warmed  up  liy  nn  undue  constant  before  application  to  Lhu  |)rownit 
cate.  Even  aasumin^'  thul  the  fonnula  used  by  Mr.  M'W  hirlcr  in 
correct,  he  hrul  os(t-t;>t«'l  tiie  jifiwcr  lost  in  watts  in  tiiu  I'lelil 
magnet  coils.  For,  refcrrittg  Ui  tiiu  citaracteristic  curves  whicli  lie 
obtalned  from  Na  'i  dynamo,  it  would  bo  soon  that  at  the  maximum 
oaqpnfc  for  which  the  dyniuiio  waa  made,  it  gave  140  amperes  an  l 
il9«altoat  SOD  iwraletioM,  with  4-5  ohuia  added  to  theahunt 
000%  which  ware  9II-8  ohoia  lealatenoa.  Heooe  28*8  4-  4-S  ^ 
SI'S  tkm  total  teaistonce  in  the  shunt  circuit.  And  .^1  .1  ohms  -r 
113  volta  -r  31*3  ohms  =  3  01  amiieres  in  the  shunt  coils.  The 
power  loet  per  second  in  ihunl  coils  oloue  was  therefore  C^R  - 
3^1*  X  26-8  =  3oO  watu.  Add  to  this  the  power  lust  in  the  main 
magDOtOOila  -viz.,  140' A  x  -(ra  u  =  i'A)  watte— and  they  got  a 
ieliOOwattB,iiiateadaf  l«Onwatb*,  assuted  by  .Mr.  M'Whirter. 


totalel 

Ihemaximnm  rine  in  temperature  =  — ^  ^ = 1^  =  K2deg.  C. , 

iasttsad  of  O'deg.,  as  stated  by  Mr.  M'WIurtcr.  But  they  did  not 
require  to  run  1 1 1  e  dynamos  at  tlim  mmiti.uin  <iutput,  since  tliey  had 
four  of  them  at  their  dispoMil,  of  wlntlj  imy  two  «(..-cc,ipnli!eofovor- 
ttking  the  whole  uf  the  liglitini;  rc<iuiiLd  iil  Any  one  limL'  m  the 
Ath?n.>-iim.  In  chargm^;  tlie  cells  the  maxiiiiutu  liKC  in  temjiera- 
tuiciii  the  -thunt  coils  did  not  come  to  within 'JOdcg.  C  tii  uhut  Mr. 
M'U  iiirivi  luade  it  out  to  be.  Here,  however,  ho  would  admit  that 
they  hod  to  be  careful  not  to  overheat  the  coils,  since  tho  current 
Buwing  through  them  was  as  much  a»  they  would  comfortably  with- 
oteed«  ThedfaaemtlwhadsafcintheAthaBieBiBweiewafygood 
machinev,  and  Mr.  M'Waiftara  whole  oritleiattt  amomiled  to  this, 
thai  tbff  ahoold  have  been  rated  for  a  maximum  of  about  110 
amporea  inetead  of  140  amperee. 

Mr.  Sayece  would  have  liked  to  have  heard  somuthiiig  about  the 
dmorent  ajratems  of  wiring  buildings,  but  to  have  gone  into  every 
side  iaauc  such  as  that  would  have  unduly  lungthoned  the  |ia|>er. 
They  hod  arrangeil  the  fuses  as  follows.  Both  the  |l0^itivo  and  the 
nrj^nf Eve  main'' fmm  i-.-ieh  dynaino  Hnfl  lieen  proteot'"!  hy  a  cut- 
out, l-lrveh  of  lliu  lir.ux  li  uinin."  to  the  -lill-  ier.t  l|i.;jrs  wriu  provided 
with  cul  out!i  .it  their  (j<i«iti\o  uo-l  tie^^.ilive  wnle.-,  .it  tlipir  very 
Juiii:tioii  to  the  "IvfiaMuh  niain.-H.  F-.U'li  .-^uhHitiiaty  hiaiicli  w  ;ii>  pri> 
UiCtcd  Oil  tii^  jKk^Uive  i>tiie  l>y  u  oiil-OUta-t.  tlie  Kwireh,  «hii_'h  w;is 
close  to  the  braru-h  rn.iinis.  Finitlly,  each  lamp  »h«  piotec  ti^l  on  t)ic 
negative  nde  by  a  fuse.  ThiM  cumpliod  with  Ihelivrt  liru  ii»k  1  tiles, 
and  was  all  that  any  tire  iiifuraDOO  iiis])eclor  up  to  his  duty  could  ui 
■bouki  deouuKL  The  discrepancy  whicli  Mr.  Sayan  had  pointed 
to  the  eaiatioff  eaaieet  and  the  lUmtrations  was 


«et  io  npprd 

exphJaedvf  the  fact  that  the  niakeie  were  aboet  to  supply  the 
cnicum  with  their  luteal  make  ami  design  of  Woatinghouae 
com{>ound  eoginoe,  from  which  he  expected  oven  still  bettor  temlta 
than  thoee  reoorded  in  the  paper  froai  the  triale  of  thepreaoot 
oaea.  E»iho)iMh«|^tQraaaidtiMi«ia]ta«t«h«wwkikinh7 


V  Sadie,  Chriatto^ 
H'Laed,  efaelriflal  engineeriitf 
for  their  kind 


those  new  engines  (with  tlio  nmkeni"  dpprovnl)  after  they  htnl  boon 
fitted,  which  wonld  be  early  in  Septi^mbcr  ne\;.  Al  the  eiul  of  the 
I'i  months'  run  wil  li  the  pl;ui' .  t!ify  M  oiihl  be  better  able  tei  ]ilacn  a 
record  of  the  NvurUin^-  exp'-n^e^  befoie  lius  ini(  itiition.  It  was  only 
by  carefully  rcco:dinK'  such  facts  over  a  lengthened  |ieriod  that 
true  (ieii  ietion'<  r>->iii(r  be Mrlted  at  in  anohenewiudnatiyaatlMt 

of  electiic  linhting. 

Finally,  he  had  to  thank 
Uren,  Kobertson,  Watson,  j 
awideata  ettendiiw  hia  dif  lebotetory 

aaalatanee  with  the  teata,  dnwiage,  and  calculations  for  hia 
paper. 

y^oie  rte«ived  from  Mr.  M*  Whirttr,  26tk  May,  1891. 

Prof.  Jamioson  bos  taken  exceution  to  Esson's  forn^ulii,  and 
cillr-d  ray  att"Pntion  tn  it.  I  hnve  nivX  tin  c^i-et  inu-nt  carried  out 
n[>on  II  ilynaiiHi  in  thf>  work-"  with  the  now  u>  (.Icterniinc  how  far 
tlie  foriiuiln  u'_,Mee»  •.\ith  ti:-.-'.;lt*  a.H  found  in  practlcr.  --X  cutrent 
was  ieiit  throu^'li  the  roil  wound  ii)>i.ni  .1  dynamo  for  three  hour»<, 
the  t«iii|i€iratur«i  being  sucii^ured  at  regular  intervals  on  the  outj>idc 
of  the  coil,  and  at  the  end  of  this  tnal— i.e.,  when  the  coil  h.nd 
reached  a  tom|ierature  where  the  radiatioo  waa  equal  to  the  Kain. 
and  there  was  no  furth»  increase  in  tanpecatero  ■  it  wee  fittod 
ibat  the  temperature  meaaured  on  the «iltaU« «f  the eoll  WM  then 
equal  to  ovct  711  i>er  ceatw  of  the  altiaate  taoipaimtere  M  foand  bgr 
tteequatiuQ  givua  by  Ea 


PHYSICAL  SOCIBTY.^tms  26. 

Prof.  W.  £.  AVKTOK,  F.K.8>.  Piealdont.  in  the  chair. 
Mr.  J.  Bnrlrht,  B.8c.,  wm  elected  a  mtmlMr  of  ilie  ood^. 

The  following  communications  «  crc  toiwl  : 

"  The  CoaatraotlOB  of  Non-lcdnotlTe  Roalstonces,''  by  Prof. 
W.  Z.  Ayrtoa,  F.R.S.,  .ind  Ur.  T.  Matber.  In  maikiii).,'  !>oino 
ttnniifornior  to>«f<(  nhont  threu  yc.'irs  ago  ttio  authors  had  uccimioa 
to  eun.-ider  the  e(ln^truc^ioll  of  electric  conductor!*,  the  nnifii.incos 
of  which  should  I'e  oriii  tic.illy  <?<iiia!  to  their  leMstjincet*.  This 
condition  could  only  be  fullil'uxl  liy  niiiliiiii.;  the  inductniicc  piiiiill 
ill  com|iarisoii  uitb  Uio  icvi-rtanea,  i4ud  lui  tJie  fotmer  docH  not 
depend  on  tlie  material  einpIoy>-<i  (excepting  iron)  it  wai^  iinix>rtaat 
to  use  substances  uf  high  specidc  roaiataooe.  Carbon  or  platinoid 
being  aveiieWeb  the  latter  waa  efaoaan  oe  aooount  of  ita  lew 
temperatvre  eoeSeiaDtk  One  fonn  of  leaialeaoe  exhibfted  can- 
sistad  of  atripa  of  thin  sheet  platinoid,  about  6  metvea  laoftaiMl 
4  cm.  wide.  Baoh  waa  bent  at  the  middle  and  doubled  beck  on 
itself,  thin  ailk  being  placed  between  tha  eonliguoufl  ;Mirts,  and 
narrow  rttibon  used  to  bind  the  {iari«  i^)^.'ether.  Twelvo  .«uch 
strips  arranged  in  series  hod  a  resistance  of  ohm.",  »nd  would 
carry  a  current  of  15  amperes  without  changing  its  rceu-lanoe 
niore  th."»fi  j>er  cent.  This  strifs  resintancti  was  mads 
by  McsiTB.  ( '.  A,  l^amb  and  li.  W.  .Smith,  who  at  tb.-ib 
liiiiu  (liiitsj  were  Ktudents  in  the  CeiitrHl  IiiKtitulion,  and 
to  whom  the  Huthois"  best  thanks  arc  duo  for  llic  praise- 
woithyronnnei  in  which  thfy  surraountctl  tlio  diiheuUicji  which 
presenle-l  themwelve?.     .\nother  form  of  toUhtimeo  dtwik^ne^l  for 

(jUitaUility  uuuisistod  uf  baio  wiiu  apiroU,  ttach  luJigUi  uaviitg  a 
eft-handed  s[>iral  placed  within  a  right-handed  one  of  slightly 
larger  diamaler,  and  the  two  being  oanneoted  in  parallel.  Tlua 
device  waa  found  to  caduoe  the  udoetHMe  to  ^  or  A  of  thah 
of  a  single  spiral,  aiOQOrdin|r  ae  the  dtointarB  of  the  atilnle 
approach  towarda  eqoalitr.  Wbao  the  niiraie  ate  naae  of 
platinoid  wire  the  ratio  of  ludaetaaae  to  raBotawe  la  way  eaMJI, 
averaging  about  (sAo* 

"Oa  tke  latooMe  of  SwIlBoe  liawdlat  en  thenenu*  of 
■awe,"  by  fret  ft  A.  CawWHaea.  Reiacviiw  to  the  |»aatieal 
treatment  of  problems  on  beam  flexure,  aa  baaed  on  BanuMdli*k 
hypotheeia  that  the  bonding  moment  is  |>roportional  to  the 
cnrvature^  tlie  author  iiointecTout  that  this  assumes  that  the  cross- 
sections  remain  plane  after  flexure  and  neglects  the  surface  loading 
effect.  Tlie  present  [laper  doecribus  experiments  mode  to 
determine  the  actual  state  of  strain  in  a  bf>;\ni  <lonbly  nupiwrlcl 
and  carrying  a  single  load  at  the  centre,  the  etfe^-t  of  surf.ico 
loading  Hping  tnken  into  neoount.  The  inetho<l  of  itiTe*!  i^-it ion 
aeguuie.i  tlial  ;  I.  'I'ho  tii):-  at.ito  of  utriiin  at  the  centre 
of  li  beam  may  be  foiind  by  ^llpvriH^^'.n^,'  on  the  state  of 
^tlaul  due  to  ix.ndini;  only,  lh.it  due  ro  -ui>fac«  loading 
witiioiJt  bcn'.lin^'.  1',  The  .-tate  oif  .■'tram  due  to  siurfaoo  loading 
oidy  may  b<j  tonnl  \vltli  chir^e  approximation  to  truth  by 
ixwting  the  beam  on  a  Hat  plane  instoad  of  on  two  aupporta. 
X  The  strain  due  to  bendia|(  alone  may  be  efataload  mm  the 
Bernoulli-Saint- Venaot  reaalta.  Befot*  pi«caedfai|f to  daacHbethe 
oKparimaBte,  a  abort  aeooaat  of  the  owtbeneUeol  work  previooafy 
done  Ob  the  anbjeet  wae  gltren.  The  saareat  approaoh  to  the 
psrticular  case  here  dealt  with  JumI  been  worked  out  by  Brof. 
Boaissinesq,  who  hitd  »hown  that  for  an  infinite  elastic  solid 
bounded  on  one  side  by  a  plane  surface  aiul  loaded  along  a  line  on 
that  surface,  the  strcM,  y,  on  an  element  on  the  normal  through 
the  middle  iioint  of  the  line  veriea  invateoiy  aa  ita  diatanoe.  x, 

from  the  aurfaoa   The  formnla  thna  enlved  a*  waa  y  «  0*34  — , 


whllat  for  a  Unite  baem,  oaBtcally  leaded,  theeethor'a  bx| 

gevey  >  Q  ''2&       The  expurimonts  wero  iiuvle  on  glaaa 

mounted  in  a  ateal  itninina  Iramow  and  phwed  between  the  eroaeed 
MiooUof  »  pofairfaMpe.  Stoat  iwlai^  2  mm.  in  diauMt«r,  ownd  , 
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as  »<u|>ix)rtii,  and  the  central  loart  wa'?  applic<l  by  a  Rcrcw  noting  on 
n  roller  of  eimilnr  diiuiictijr,  Dcflcctioni"  of  tlie  1>c»tii  were  ineiwiiirod 
hy  n  microincUir  j-crow  at  a  jioint  n|ijioHtlc  the  centrnl  Innil.  ami 
ln>veri«ing  unrt'WR  onahlcl  the  wliolc  frnmi  ;  i  I  •  movtHl,  ro  as  to 
brinff  any  jwirtion  of  tlio  iK'niii  in  tlx.'  tield  of  view.  Circulaily 
{iolari.ae<l  li.L;lit  whs  yoinutinicH  ummI,  and  n  tiiicrometer  cyc  piefc 
»eive<l  to  mviufxins  the  dii-tanrcs  betne+^n  iiitpifereiicc  frinj;es  pro- 
duced by  loading.  |{y  carefully  chosen  ex|i«rimcntp  the  author 
Imd  showo  tbot  if  a  ueum  of  ^I'Mta  ho  laiil  on  u  Hat  .«urfnoc, 
mmi  loaded  tetota  Ita  n^wr  aurfaoe,  the  abear  at  tiny  (K^int  on  tho 
normal  ak  tin  point  of  contact  of  the  load  ia  inversely  ]iro|x)rtional 
to  the  dbtenoe  tnm  tbe  point  of  contact.  In  tlw  firat  oxporiment 
the  croaaed  Nieoli  vere  nt  at  4.'idep.  to  tbo  axia  of  tlio  loAdcl 
li  ir  \  nuartor-wavc  pinto  wur  thon  placcsd  between  tliu  bar  and 
tlie  :l:);dy^■cr,  and  the  [losition  of  tho  blaoU  fipot  at  the  |inint  where 
the  cfTect  of  the  phearon  tho  polai'bicil  li(;ht  w  ji.«e<|ii:d  und  oppa^it* 
to  that  produced  by  tho  jpnrl«r-wftve  |ilntc  wan  noted.  A  sei-omi 
quarter-wnvo  plate  was  then  !<uperpohPd  on  tho  first.  The  bl.ick 
spot  moved  u[iwftrdH  to  a  |>oitit  where  tlie  .^hear  wnB  double  th.it  at 
the  first  |>OHition.  Thif  position  bavin;;  been  dete-!nir*f'HI,  one 
tptaiterwave  plate  \va«  removed,  and  the  loud  dimini-ln'l,  uJil  the 
original  sjiot  moved  uj)  to  the  eecond  |»oflilion,  and  liie  pioce'r'es 
wetc  rej>  it*  I.  Hy  thi.'i  mean"  n  sJerlc."  of  posit ionii  at  whieh  tho 
shears  were  in  the  pro|)orliotit<,  1,  '2,  4,  8,  etc.,  were  dct-erniincd. 
Plotting  the  rchult*  showed  the  curve  eonnootinf;  tho  shear  and  the 
distOBCO  from  the  [Hiint  of  contact  to  bo  hypc-rbolic.  Other exprri- 
audta  ahowed  that  theshoArataDypoiatwaa  pro|>ortional  to  the 
load.  By  maintain ing  a  conatant  load,  and  uaaflsuring  the  dit^- 
tanooa  faetweon  the  intorferenoa  IrinajMboWw  tho  boint  of  oonioct, 
tho  hypetholio  law  was  oonflrined.  The  offisct  of  De»ding  »  beam 
is,  aceordin£?  to  bypothesi*,  to  put  the  upper  portion  in  loni;itii- 
dinal  comi>ro»«ioti,  and  the  Kbear  (vertical  Ktreti-h)  varies  tut  the 
dtst'itnco  from  the  centre  of  tho  licam.  The  Hhoar  >liie  to  eurfnee 
loading  ia  a  vortical  squeeze,  and,  as  kIiowu  above,  varies  byiwr- 
bolieally.  \V!,r'i.  fhtirefore,  the  Ixjun  i»  i«ul'juctcd  to  both  actions, 
the  Htr-n\'li'  luio  I  ■  I  in  .:fciiiin(;  the  bending  olrain  may  interneet  the 
hypLiNuhi  I r-fUL.-t. utmg  the  shear  <lue  lo  surfjiec  loa«ling  in  two 
P'liiU.-,  iiri'l  smi'o  at  the  <x)rref |>onding  )>ointn  in  the  central 
.-l  i  t  inn  I  In;  sljttirs  are  etjuni  arid  op(io«ile,  tho  clement!*  arc  only 
>  il iji/'  to*!  to  vohimintd  comj-i>  ^-i m,  .mvl  will  exert  no  bircfringtnt 
acLioii.  Hence,  when  viowe<i  thiouj^h  cro^.^e*!  XicoU,  black  B|iot» 
will  bo  »©en  on  a  white  field.  Keeping  the  lowl  contt^int  and 
vuy'ma  the  spau  siiould  aiu»o  tho  si>ot«  to  anprojich  oiich  other, 
and  «£m  tho  Un*  ia  toagontial  to  the  hyperboU  the  apotoooinoido. 
Tbow  dadnothMia  w«ro  confirmed  by  OKperiment,  ana  it  waa  found 
that  for  a  8pnii  of  leM  timii  four  depths  ao  point  of  ceroahear  ex!i<t« 
on  tho  central  section.  Tho  Btrainn  in  bcama  subjected  to  mtrfaco 
lOMling  were  thus  .ihown  to  be  of  a  character  (lifTercnt  from  tboi>e 
nsaally  aMuroed  ;  the  neuCrnI  ttx'v>,  instead  of  coinciding  with  the 
a\ii^  of  the  l>eatn,  being  lifted  up  in  tho  centre,  and  ite  Bba|io 
doponiling  on  the  load  and  Binvn.  Other  ingenious  an<l  interesting 
ex|iorimentii  on  beams  were  describcfl,  in  soiiio  of  vrSirVi  tlip  line* 
of  principal  stress  were  BiiapiMxl  out.  IU'iii;irl,.Jilc  were 
obtained,  ahowing  that  although  tho  ttii-ion  Iiva-<  I'ivcii  by 
Rankine  and  Airy  aro  nearly  correet,  tho  c;ii  .  f-  of  r unpi.  -ii  ii> 
may  be  very  different,  and  have  very  eitriouu  3lin|>e».  Prof.  Perry 
thought  i!n-  loc  vl  loorling  cllcct  wouhl  not  be  so  imfiortant  in  long 
boauM,  ami  tsiit)jircd  whether,  in  onlinary  tci^t  pieces,  local  loading 
would  affect  the  breaking  ."trength  ^  He  alimasketl  what  effect  the 
Inobof  the  load  iuakti>i(  contact  over  a  Hurfnce,  ini^tcad  uf  tdong  a 
lin&  would  havo  on  tho  laanlta,  and  in  rr!>1y.  Prof  Cams  WUson 
aald  the  eflfeet  Wa*  to  raiae  tho  asymptote  of  iiy^  '  i  l.ida  repre^ 
iontinjr  the  F':rf,-icn  Iniflin;.'  »t?c<is,  above  tiie  surface  of  the  beam. 

"  Oa  Pocket  Blectromctcra,"  by  C.  V.  Boys,  F.R.S.  Thin  com- 
muDtcation  deiicrtbed  luotlitieutioiu  of  electrometers  adaiitefl  for 
portability.  As  quarts  fibres  inorense  the  delicacy  uud  uiiniai»b 
tho  diaturfainif  ialiaoacaB  afTecting  instnuaoo^  mnck  snwUer 
oontratting  foreeo  can  be  omnloyed  thwi  when  sOk  is  used  for 
nu4{>cnsions.  Ho  had,  he  saia,  pointed  out  some  time  ago  the 
great  advantages  arising  from  maiting  gatvanotueterK  Huiitll,  Apply- 
mg  similar  raaaoniag  to  olaetniniateva,  lie  ronutrkod  that  making 
«tt  inofenimnnt  one-tenth  the  aina  of  aa  exieUng  one  reduced  tho 

■UHuenb  el  IneHie  el  the  needle  to     wUlet  the  dcOaeting  eonple 

for  glvon  poteabiala  wooM  only  be  of  its  former  value.  The 
emaU  instrument  would  for  the  «amo  periodic  time  be  IO.OUO  limes 
moceaaasitivethMi  tho  Uigeone,  providadthe  diaturbing  influonooa 
ODuht  bereduead  la  llieaame  propoition.  This,  however,  waa  not 
OidinarOy  poasible,  tor  any  metho<l  of  making  contact  with  the 
needle,  sow  as  by  a  fine  wire  dipping  into  acid  or  mercury, 
prevented  very  small  controllin(;  foroec)  being  uyc<l.  Still,  by 
anilaUe  dcxicea,  a  largo  pro|>ortion  of  tho  full  advantage  could 
bo  obtained  ;  a  freely  snei]>cndcd  needle  without  no  li(|uid 
contactfl  was  o.'*sential  to  i<ucce;<a.  The  (irst  insli  iimcnt  dc.'<'!  ibe<l 
waa  one  in  which  the  needle  wuii  cylinilricjd,  contiguous  (iMnrlcri- 
being  iuvulutcd  »i>d  connoct'od  to  the  op|iO!^itc  ends  of  a  minute 
dry  pile  phicoil  within  the  noettic  ;  opiKisito  <|iinrlers  wore  thus  at 
the  Mtmi'  |>i>i<  111  i.;d,  and  ut  a  diilerent  |.>utentliil  to  tlie  other  pair 
of  ((linrtui  ovhuder!'.  This  w;w  suR]»eiiik'<l  within  a  gliwi*  lubu 
silvered  on  tho  iiisido  and  divided  into  four  )>aits  by  five  lungi- 
tuditud  Hues.  In  hucIi  an  in-<ltuiueut  the  needio  and  quiutiuuu; 
are  reciprocal,  and  the  dofiecUoa  <le|ioud8  on  the  urodeet  of  the 
diSiMnoo  of  potential  between  the  quadrnata  nnil  Ihat  between 
the  porta  of  the  oeodle.  Owing  to  the  dry  pile  not  being  oonstant, 
tho  matnuaent  waa  found  unreliable:  but  when  workint^atitsbest, 
a  Gnm  oeU  wonld  give  90  mm.  or  Iti  mm.  detlcotion.  The  next 
step  wee  te  make  a  oroaS'Shaped  nee<llo  of  /inc  and  platinum,  ami 
OB  eoolaet  deetricity  to  keep  the  porta  of  the  needle  at 
difbrant  poteatUa,  TMa  bold  OKpsriment  proved  remarkably 


sncces.sful,  for  the  instrument  was  very  scnsitivo.  A  dicc-^iupoJ 
needle  with  iiuadraiilj;  ultornately  zinc  and  platinum  was  then 
empIoyc«I,  and  by  this  n  Knmll  fraction  of  a  volt  could  be 
meahured.  The  weight  of  the  dive  w.is  only  ;'.ib  of  n  grnmiiic, 
and  tho  instt uuiciil  could  bo  turned  ii|Hido  <lown  or  carric^l 
about  in  tho  (locket  with  impunity.  Another  small  instrument 
with  the  stationary  qu.vli.ants  of  zinc  and  cOp|>fcr  was  exhibite<l, 
and  by  rotating  them  through  an  angle  of  OOdeg.,  so  a»  to 
bring  them  in  a  different  position  relatJvo  to  tho  }iart«  of  the 
neodle,  A  deflection  of  se^'cral  depioos  of  are  waa  predoosd. 
In  the  conno  of  bis  remarks  Mr.  Boys  mode  aeveral  suggestlan 
relating  to  balUstie  deetromelers  and  eIoctro«tattc  Siemens 
dynamometers,  and  Minted  out  the  iioi^L-iibility  of  instrumentj!  sock 
as  he  had  exhihito<I  boinp  of  use  in  elnrl  l  i*;ng  the  obscure  point« 
in  connection  with  so-cnlle<l  "contut  i  1 1'.  -im' ity."  Th«  PreA4eat 
complimented  Mr.  Hoys  on  the  beautifully  ^iui[■l.^and  remurkably 
sensitive  elcctiometern  esUUtod.  He  rein<  :iil)  -i  (1  that  some  ycom 
ago  Mr.  tJordon  made  a  very  small  electrometer,  but  its  insnlation 
wa.5  in"iitticient  for  electrostatic  work.  Ko  agreed  with  Mr.  Boy» 
a»  lo  (ho  advantage*  of  small  instrument-s,  providing  Bparking 
across  or  tilting  of  tho  neeillo  could  bo  iireventcd.  On  tin  i  tlicr 
hand,  he  thoiij.'"'  tho  use  of  small  [lotential  difTcrcncas  on  the  needle 
w  as  n  »lcp  ii;  I  III  %•  roiig  direction  when  great  sensibility  wa* 
required.  Prof.  Perry  askwl  if  the  neeflle  could  not  be  kcjit 
charged  by  occasional  contacts  with  a  charu'i.  l  U'  oup.  Mr.  Boyo 
said  he  had  originally  intended  usinga  fairly  liighiyclmrgod  needle, 
but  bad  not  yet  done  )fo.  He  nlso  suggeated  tliatao  eleotramatar 
of  \-ury  small  cn|)ncity  might  he  made  oy  reducing  the  <|nsdrtDta 
surrounrling  a  diiso  needle  until  they  became  like  small  tuning  fork*. 

A  luqier  on  "  Electrificati;>D  due  to  the  Contact  of  <rn»ee  with 
1/  I  lils,"  by  Ur.  J.  £nrigfat,  B.8c,  and  one  on  "The  Elspaaafan 
I  t  (  '.lorine  byQsBt,"by  Dr.  Arthur  Richardwn,  wore  taken  aa 

The  following  correction  should  be  mnilo  in  tho  reuort  of  the 
meeting  on  .luno  lith  :  For  tho  (irst  sentence  in  Mr.  HlnUoflcy  * 
remarks  on  Dr.  I.o«lgo's  experiments,  substituto  "  M;  lli  ikcslcy 
asked  wlifl'icv  the  piu-b  of  fhp  rf>=finnrit:  jnrs  altered  when  tlic 
■dlst.inre  lietwceii  the  i  ii^  .iv-  sv.i-  s  u  in!,  fo;- according  lo  theory 
the  mutual  induction  i-hould  diminish  the  wif-iuductiou  ami  cauie 
the  oaeiilatiena  to  be  more  rapid." 


COMPANIES*  MEETINGS. 


NATIONAL  TELEPHONE  COMPAKT. 

The  elex'onth  onlinarv  general  meeting  of  this  Coroi>any  was 
held  at  Cannon-street  ilotol  on  Thursday,  Mr.  F.  P..  f.cyl.wd 
(president)  in  tho  chiur. 

The  rei>ort,  whif'h  wn?  jiiiMisIicd  in  our  ]:\ft  iFsur,  hnviii;:  W-ta 
taken  as  read. 

The  Preoldent  Mid  that  tlto  nut  revviiiie  account,  nutwith- 
standing  the  heavy  reductions  made  in  their  rates  in  the  provinces, 
still  loft  them  with  an  iiic)-ca.aed  balwco  over  la.st  year,  sutficiont 
to  (lay  the  same  rate  of  divi  lijriil  nti  n  much  larger  capital. 
They  hn<l  carrietl  the  same  amount  to  reserve  as  last  year, 
and  although  they  carried  forward  a  lii^tle  lew,  this  w«s 
accoouted  lor  by  an  item  in  the  revonne  account  of  £1,SW 
estimatsd  dlrhlenda  from  aabaidiary  eooipaBiea  whiidi  h« 
not  been  reoeived.  In  reference  to  the  expense  of  the  iasne  «t 
debenture  stock,  the  Dii'cctors  decided,  in  view  of  the  strt* 
of  tho  money  market,  that  it  would  not  be  a  wise  thing  te 
tjiko  the  risk  of  placing  the  whole  amount,  but  that  it  would  he 
wiser  to  umlorwrite  a  portion,  and  tho  cost  of  tloing  that  wa« 
shown  in  the  account,  i^.tHJ.?.  Tho  t'omiuiny's  business  had  gone 
on  increasing  since  the  .Huh  April,  the  diite  to  which  the  ;li  rcuni  ' 
were  ma<le  up.  T!>e  l"-"!-"  rcrc^vir  n'.  tint  dnff^  «ii>.->«l  nt  1^H>,;W, 
und  on  tho  .mh  .lii'n  :t  lin  l  im  .(  .1  i..  •: fj l.s'di.  Tli.j  niimborof 
subscril>ers  had  al»o  iucnatsed  nom  ;i.>,440tjn  llie  ii^Hli  April  toIW.tioo 
on  the  30th  .lune.  So  that  in  spite  of  rc<luctions  in  rates  tbcy 
had  more  than  made  up  tlio  loss  in  their  annual  revenue,  biit^  of 
course,  they  had  a  great  deal  more  work  to  do  ;  more  lince  to 
keep  in  oider  ;  more  operators  to  pay  ;  and  more  cai>itaJ  oa 
which  to  pay  dividends,  so  that  the  problem  still  was,  now  '<"■ 
would  this  increase  go  on  T  He  IioihxI,  and  thought  the  figures 
all  pointed  that  wny,  that  when  he  met  them  next  year  the 
ineraaae  would  have  cone  on  to  such  an  extent  as  to  {iroiide  for 
all  oxtra  expenses,  and  make  their  net  rcx'onuc  and  profit  just 
good  it  was  then.  They  must  aofc  forget  that  this  years 
accounts  hml  only  felt  the  loss  of  January,  February,  March,  and 
Ai>ril— the  remniniTig  eight  months  would  fall  on  next  V*"^- 
The  psiint  was  whether  the  progrcKsivc  increase  would  be  enough 
lo  make  up  for  that  lo.<«.  It  was  perfectly  clear  the  gro*'?  reveuiio 
would  do  so  ;  the  <|uestion  was  would  the  net  result  do  so? 
improving  the  Company's  system  by  changing  tho  shackles  lUtO 
iiii^uhitors.  an<l  substituting  iiiagncto  for  onliiiary  battery  bell*, 
that  work  ha<l  been  gone  on  with,  .iiid  they  hail  dono  a  third  of  it. 
a»  ihc>  hnd  •il.'o  of  tho  real  i ungiMuciit  of  the  wires,  rrogre*?,  <l>j2' 
woulil  uiidci>tjind,  in  tbi^.  work  iiiu.«t  be  small,  as  it  hsdlehS 
caiTiod  out  wlulu  the  ordinary  isorvico  was  going  on  ;  and  thW* 
wee  another  diaadTeotaoe,  thatwM  all  the  eere  they 
eottid  not  avoid  oootact  netwoen  wirea.  Tbati  of  oourse,  bieng*" 
on  them  complaints  from  hubscribcrs.  In  all  his  compari^uns  cf 
revenue  he  hiul  loft  out  the  South  of  England  Company.  b»:»«* 
it  w.-u*  not  included  for  t  lie  whole  year.  As  to  tho  re-election 
the  Diiuctoi  s  (i-i-f-  re|>ort}  they  IumI  been  very  glad  to  tuko  tlwit 
opportunity— in  laot,  thonght  it  their  duly  to  do  so— ef  pl*^*'^ 
t&nadnaiBiheliandaonJieahaniHddeis.  TbeydidaoMW*** 
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ciousnoMof  baviu  done  bU  tfaay  oouki  in  ourying  on  •  my 
cafce  and  rwpenaiUe  bvBbMn.  He  womtd  b*  gwi  to  oiunrar 


•  incHtions. 

r.  ilarrli  fotiiiil  fuult  willi  ihc  ('omiMiiiy'n  fcrvirn,  but  declined 

■fwnrt'nii  flic  binine,  nnil  other  gctitlcmcn  asked  niic>'lif>i>s  nH  to 
I'  '  <  111  nl      I  iirCCtoiK'  ffC«,  1111(1  HO  on,  wliicli  wcio  'liily  aiiHWfied 

iio  Prosidont.  whouturad  Mr.  UMrria  thu  ho  would  iwooly 
i_'ia<l  to  i  cf^onally  tM0oA  to  nay  oomidaJato  tf  Uiqr  vmt 

<-:  »liro<  t  til  liiiu. 

Iio  Pr«8ldont  tliuii  movod  timt  the  rc|iorl  and  ncooutil"  be 
.»tL"l,  and  tilt)  ilnulend  li-iilf  rfi(»orf,l  h«>  flwlare*!,  wliich  was 
•n(lo<l  by  air.  J.  Starts  Forbes,  an.l  (  u  rii  ■!  unjiuimou'dy. 
nb!-«yiiiciitly  tlio  I'lCMiltiit  vucftle.l  llie  chiiii,  and  wjis  liuly 
U!etea  with  mnnv  llitttcrinj^  iilluxionif  to  his  ability  nnd  cner^ry, 
iltto  woro  the  vjce-prewdcutB,  Mr.  J.  S.  Forbes  aud  Colonel 
k4crai(  and  tbe  whiu*  of  tJut  Direetora,  the  mmm  being  put 

be  Pi  eeMeat  eidd  Uwt  he  prapeNd  to  fill  up  one  o(  the  two 
vlDciAl  veeaaelee  on  theh:  Doera  by  the  eleetioD  of  Mr.  Williaai 

xamler  Smith. 

liiH  wiu  Bc-condedbyCMIemlJMkaeBaDdoemadaBMiJnKnialy. 
'bo  auditors.  Mean.  Welton,  Jooee,  and  Ce..  were  then  re- 
nted, and  the  praeeedingt  olowsd. 


NDIA  BUBBEB.  OUTTA  PEBCHA,  AND  TELEQBAPH 
WOBKS  OOMPAmr. 

i  hnlf-yoarly  mooting;  of  ihit  (Company  WM  held  nt  Cnnnon- 
xt  Hotel  on  Thun«dAy,  when  the  laneuain  of  the  almroJioIdorc 
e  obtained  to  the  peymeot  of  nninterinidiTidandof  6|iorcenUt 
10b.  perehare,  fiseol  iaiMMBetax. 


COMPANIES'  REPORTS. 


CHIU  TELEPHONE  COMPANY. 

riic  rc|>orl  of  the  Diroi'tmr.  i.-.  .Mntrh  \^^')].  «t:,t.?<  thnt  the 
•ion  m  th»»Chtlinn  Oo'in  I njiwccn  the  vendor  Amoruim  coiufHiny 
d  It  .-^iiiiiU  miminiy  of  i;--  xbareholders  was  rcatly  for  dfci.iion, 
ion,  by  ofilor  ot  tiie  i  ;<i\  c;  tmiuiit  ,  the  courts  wero  all  t  loj'wl,  iiml 
3y  havo  not  «inct>  iM  uti  r- d;  < m  .1  ;  as,  coniictiuently,  the  iniixsli- 
;nt  to  regifltrntion  of  the  1  <jm|)any'i<  liLlo  haa  not  yet  beon 
movcti,  tlio  biiaincet!  of  tho  Conipany  is  continutxl  in  the  nnino  of 
0  vonilor  company,  but  without  serious  dainaj^o  to  this  Cotn- 
iiv's  int«rc!<t8.    After  the  outbreak  of  the  civil  wiir  the  buiinoN< 

Uie  Uonipanv  was  stopped  by  order  of  the  Ctovernment,  wiucti 
a  lineo  had  thaeotiza  me  of  thof  et  the  Oow|Moy'e  UneeeitH' 
•d  wtthia  thedittriete  remidnfoi;  nnder  ite  cantiol ;  bni  bmlnete 
le  been  nenmod  for  the  public  nt  Itjuique  and  other  etatiooB  in 
strteta  held  by  the  Congrcm  party.  On  March  3*.  when 
e  pr«Hat  eoeonnt  ended,  the  iKd>lic  Merviee  at  .^antia^'o  bad 
tea  euapended  for  one  month  nmi  is  days.  Fortho  loss  of  businesa 
,e  CJovemment  will  com)X)n»ato  the  fouipany,  nud  62,(HKJi1o1j'. 
id,  on  Muruh  31,  beun  rucoivud  on  account  of  such  compen.'.ntion. 
ho  Company's  property  lias  sutitainod  diunageohly  in  tho  province 

Tara|>aca.  AftAir  all  deductions  are  made  tho  balance  available 
r  dividend  is  cciual  to  7  (>cr  cent.  |icr  annum  ui>on  the  |Ntid-up 
ipital,  ws  against  a  distribution  of  •'■  per  cent,  for  the  iirovinus 
jar.  In  view,  however,  of  tho  contimii'lii)  of  the  civil  w?tr— 
ith  very  iudoliliitO  prOBjiects  of  it«  Liiihii;^-  m  i  aNn  in  v>  w  of 
(0  fact  that,  for  capital  purjiofles,  Itbotibeeii  t»ccei!<»ury  to  u't-,  lotn- 
jrurily,  the  incoiuo  of  tho  Cuin|Hiny  until  tho  ca|)ital  e>  i  l>-i  jn.-: 
0  repleninhofi  by  (urtlinr  Hfiie  of  securitiis — wh!«'h  (  :iniiuL  bo 
otic  in  i^.it  1-f  iir\  tLiu.-  ;it  ili.j  prc-«vnt  tiun  -:!.i  !>iii,ctors 
KommomI  that  no  dividend  bo  paid,  carrying  forward,  undividwi, 
oe  whole  faalanoe  of  £14,210  until  peaee  ia  i«-«etablitbed. 


NEW  COHPANIES  BE0ISTE8ED. 


City  of  Watorford  Eiootrlo  Supply  Company,  Limited.-- 

<c^'ist«red  by  H.  i'.  Kit'  .  11,  Queen  Victoria-street,  F..V.,  with  a 
ajntul  of  £I,*)(H>  ill  i. '•  -hares.  The  object  of  this  Con)(mny  ijs 
utiificntly  imlicntfd  ly  I  hi- title,    Ue}?ii!torcd  without  art  iclos  of 

.»>ociaticti. 

CooBty  ef  London  Kleetrlo  Ligktlng  Company,  Limited.— 

Xcjjiiitercd  by  Sydney  -Morno,  4,  Fenchurch-nvenuo,  E.V.,  with  a 
'^piul  of  JC1(>0,<KX>  in  1'^  iharee.  Object:  tooarty  on  tbe  bueinau 
li  electricians  and  electrioel  engiueme  in  all  ke  hnuuhae.  The 

irsit  <'iH«cfiber»  rii'O : 

Shares. 

I.  \.  ixuliuaji,  inclit!»ti«,'i  House,  E.C. ..  «..,..■«....  1 

I.  ('.  Bull,  1  and  2,  (Jreat  \Vinche.*t«r  itreet,  IvC.   I 

E,  (i.irf-ltf,        Fiehedero  road,  Lnnibeth.  K. E.  ,.  1 

B.  ii  \';i'i  Tr"iii|i,  4,  Hyde  l',>rL  ii  i  inoe,  W   1 

B.  tiiuuUaui.-ti,  ll'i,  Itelveilerc  iu4ul    1 

I'Arker,  2tJ,  iiucklersbury     1 

T.  t'ooko,  Winchester  House       I 

TlitTO  ()h«ll  not  bo  !' >^  tl  .m  ilii  i  onor  more  than  i^i  ,  <'ti  1iim-»  (oi"s; 
tliv  lirrt  are  tho  signatories  to  the  luemoroiidum  of  nMooiatioa. 
Qiiahtioatioo,  one  dwre.    BeuuBeraUoB  to  be  detannined  in 

general  mevtini;. 

Barnpstc.-ia  dec  trio  Llclit  and  Power  Bapply,  Limited 
Hugutered  bv  R.  M'A.  Lo^lia,  6.  Viotoria-Mroet,  S.\V.,  with  a 
ce^td  «f  £1,000  in  £1  ahem.  The  objeoto  «l  (hie  Gonvany  an 


■uilicienUy  indioated  by  tho  title.  With  tligbt  modificaUons,  the 
regulatlonB  eootalned  m  Table  A  apply. 

IntoraatlMHl  laventtens  Corporatlan,  Ltailted, — Registered 

by  1*.  J.  Hawlinge,  Avenne  rtmd.  New  Sonthgato,  N.,  with  a 
cn|>itnl  of  €100,000  in  i'l  hh.trcs.  Object :  to  carry  on  butbiCieM 
bunkers  nnd  capitalists,  and  also  oa  ci\il,  meeheaioel,  and  eleo* 

ttical  etiginc-ei's,  etc.    Tho  lirsl  subscribers  are  t 

SharMi. 

\V.  T.  rre-«.toe,  '■<'2,  \Voo<l stock -road,  Tfomscy,  N.  ,  ♦,,  1 

P.  >l.  Uawliii|;!i,  Avenuc-roitd,  Ne%v  South^nte,  N   1 

T.  Haker,  (!,  Slount  ricasnnt-road,  I.ewisbiun,  S.E.   1 

i:  T.  Clarke,  .^.1,  Milkwoo<l  luad,  Ilerno-hlll,  8.B.   I 

11  A,  Piuchb^wk,  71,  Qimen-street.  K  C   1 

U'.  r..  (.'.  ri:irhliL-ch,  71.  <,ii;ci;ii  -rrert,  I'.C   1 

J.  Chinn,  1,  Oakden -street,  Kenninpton-mad,  S.E   1 

There  shall  nut  bo  Icsi!  than  throe  nor  mviie  tli  ui  tiiiiL-  liiicctors 
Tho  first  shall  be  the  first  sipnatnrics  to  tl;»  ;iiiimfnaniiiiiii  of  h-.i^o 
ciation.  l^ualilication,  50  onluKir y  -jmic-'.  h'Ltniint  i  ,iti(iii,  (  li.iir- 
man,  f2.'H>  per  annum  ;  ordinary  l»iroctora,  £l.''iOeaeh  {>cr  annum, 

Bouth  American  Cable  Company,  Limited. — Ke^iatorod  by 
Wilson,  Bristows,  and  Carpmael,  I, Copthall-buildin}»s,  E.C,  with 
a  cajiilal  of  C.VN"),MN>  in  £10  "hnrcd.  The  objectt!  of  tho  Cotnfiany 
are  tho  establishinp,  nmintainin};  and  workin'^r  of  tolp^'rn|rh?i, 
tolegrapbic,  telephonic,  or  other  conmiunicMi'ni,  well  ovttl.uiil 
as  submarine,  from,  in,  and  between  South  America,  Africa, 
Euro|ie,  and  i-!  ;ii>l>  or  pliicos  in  the  AUaatk  Oeoaa,  or  any  ef 
them.    Tho  first  subscribers  are  : 

Shares. 

A.  Scott,  1 19.  LoadenhnU  street,  E.C   i 

H.  Marsiiatn,  '2'i,  Bury-strcut,  St,  .htinos'e   1 

J.  \V.  Silver,  Letoonnt  Manui,  \Vauti^{0   1 

R.  Henderson,  7,  Mincing-Iano   1 

R,  K.  <ir«y,  KM),  Cannon -street,  E.C   I 

H.  Oniy,  LoMsneHS  I'nrk,  Abbey  Wooil,  Kent   1 

A.  W.  Jarvis,  M.P.,  120,  Mount-street,  \V   1 

There  shall  not  bo  les."  than  three  nor  more  than  sovcn  Directors  ; 
the  first  shall  be  iippbintod  by  the  signatories  to  the  memoraodom 
of  n«^ocmtu».  Qaalifioation,  £600,  teemuneration,  £l,a00  per 
innuni,  with  ft  further  5  per  cent,  an  the  surplus  profite  niter 
)-i,i  i  «nt.  diviilend,  the  same  to  bo  divi-tible 

St.  John,  Hampstead,  Xleotrle  Supply  Company,  Limitod.  - 
Registoro<l  by  II.  F.  Kilo,  11,  Queen  Victoria  street,  E.V..  with 
a  capitAl  of  £I,(HX)  in  £a  shares.  Tho  objeclv  of  this  Comnnny  is 
Biitlicicntly  indicated  by  thetitl&   Rcgiitoted  without  arucles  of 

assodatioQ. 

CITY  NOTES. 


ladividendot 

11^.  per  J 

Brasmaa  Bulmame  Teiegrapb  OoBpaay.— The  rooeipts  for 

hwt  week  were  C.',("<*2*l, 

City  nnd  Sontn  London  Ball  way. --The  receipts  for  tho  weeli 
ending  July4tb  were  £710,  agefaet  £007  Uk  the  week  eadJng  June 

•rth. 

Eastern  Extension  Telegrapb  Company.— Tho  receipts  for 
June  were  £'39,745>,  again.st  £43, 19S  for  the  corrosjwndinj;  period 
of  IS90. 

Traffic  Receipts.  "The  Eastern  Tolegrai>b  ComiMuty's  receipte 
for  the  month  of  .June  were  £lifi;S41,  n|^inet  £&1,<I10  IB  (heoOT* 

res|iouding  |K5riod  of  l.S9<>. 

Cuba  Submarine  Telegraph  Company.—  The  estimated  re^rig  <ti 
for  the  mouth  of  Juno  were  CijiMK.),  as  coai|)<u-od  with  £3,324  in 
tho  corresponding  month  of  last  year. 

Great  Northern  Telegrapta  Company. — Tho  receipts  for  June 
were  £'27,4(J(),  making  the  total  since  January  Ist  £I4I,4(.I0,  against 
£130,400  in  the  corresponding  period  of  IHIXJ,  and  £120.400  ia  1889. 

Weatera  and  BradllaB  Telefraph  Company.— The  reoelpU 
for  thu  week  (n  b  1  July  3.  after  deducUng  17  per  oent.  of  the 

gross  roccipto  iMv.ible  to  the  London  PUiuno  umbii 
i:3,fi03. 

Weak  Oeaat  «t  Amelea  Valesraph  Company.-^The  reoeipte 
for  tbe  month  «i  Hatoh  wen  £3,06O»  fer  April  £000,  for  Ui^ 

£1,275,  and  for  June  £I37A.   The  Mmthem  eablee  are  still  tntw- 

rupted,  ri\v:Ti;:j  tn  thr  rrvn!iifinn  hi  Phil!. 

West  ladla  and  Panama  Telegraph  Company.  — The  estimated 
receipts  for  the  half-month  ondc<l  the  l.'ith  June  are  £'2,491,  as 
comiMtred  with  £3, ISO  in  the  corrc«j)onding  period  of  1S9(I ;  and 

for  the  fia;i  hdiu  h  i  tirl,  d  ;-,lnh  .luiic  I'J.-.YIl,  iT.:iii\a(«l  w  'v.h  i'A.  Jt2. 


Wyudbwu  Electric  Ligbt  Company,  Limited.— Registered  by 
Drake,  Driver,  an- 1  l.i  .iMr,  13,  Xew  Bridge-street,  E.C.,  with  a 
capital  of  jCI,.')00  in  £1  wharos.  Object:  the  public  and  private 
lighting  of  the  village  of  Blnenrhoodda  by  electriidty.  Bepeteted 

without  articles  of  association. 

Direct  United  State*  Cable  Company.— Tho  Directors  have 

resolved  to  reconmiend  a  fiiml  dii  irirnd  of  'Ae.  M,  )i«r  slmre,  freo  of 
income  tax  ;  such  ilividcii'l  i"  l-e  piiN  il-;-  (.ni  ;ui'i  .iltcr  tlu' L'lth 
inst.,  making,  with  tho  interim  dividends  already  paid,  3^  per 

cent,  for  the  year  oodiag  SOth  Jane  but,  cenylng  forwud  a 


bslanco  of  £3,502.  Is. 

St.  Jamea'a  and  Pall  Mall  Company. —Tho  inxipui.  of  the 
ComuADy  for  current  eoki  during  tho  quarter  tttdinu  June  30 
aenontod  to  £»,m,  ae  egynet  £1,091  in  the  eoc^ondlng 
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period  of  Iftut  ycAr.  Tko  amount  roceived  for  the  q«mrtar  wdioe 
March  31  WM  £9,652,  against  £1,818  for  tho  correafiondtag  pwimH 
of  last  year.  The  falling-oflT  in  Innt  ((uarter'a  rrrt-iprt  m  coolpand 
with  tboHo  for  tlie  fir»t  quarter  of  the  ycAr  is,  i)f  inuma,  Co  bo 
•Uribatod  to  the  lon|{»r  hoara  of  dayi^bt,  aiul  the  eonrnxiuent 
J>ewM»  in  th*  d«uMMl  for  wtifi«wl  lij^bt. 

BjMtorn  Telegraph  Compsar.— SubjflOt  to  final  auilit,  the 
»cc«unt«of  thel'-ompanyMhow, after  pUoiiig about £05,000 to  reserve 
fund,  a  balanco  available  HuHicicnt  to  pay  at  the  }^oneml  mocliD(; 
on  the  16bh  inat^  the  fixc<l  dividend  of  So.  per  share,  boin^;  at 

the  rafe  of  fi  )ier  ernt.  (i«  r  nnniim  on  the  preference  »harc-K.  leas 
income  U\x  ;  atul  u  lin;il  [laymciU  of  'i<  6d.  with  a  bonus  of  38., 
both  frcL'  of  iiiconic  t;i\,  on  tlic  orditiarv  shnre^,  m;\kinjr  with 
[irevinii!i  [laymontH  u  to'al  <)ish  iljiitum  of  {]\  \it:i-  rout  nn  those 
shares  for  Ui«  yt^ar  ended  March  .'il  la«t.  Xhu  Coiiipiiriy's  transfer- 
books  will  be  closed  until  tho  1 6th  inst. 

BdtsoB-Sw&n  Catnpaajr. — The  riocoiints  of  Ihi"  Ccimpatiy  for  the 
year  ending  Junu  .'di,  1891,  having'  lin  ii  nimlf  up,  ilip  Uncciora 
nave  rp«iol vi-^i i ,  Hnbj"<-1  to  audit,  to  rt-i  •  :iiii:iii-n?l  rhi:-  .sli;irriSiiMc:g  to 
de<'larc  il  fliviiU'iiii  lU  tho  rate  of  7  Ji*'r  coiil.  \n-\  niitiirn  f<ji-  -ti'* 
months  eii<liti|;  June  30,  l!ii!)l,  mnkinf;,  with  the  intvi -.ut  iini<lend 
(laid  in  February  last,  7  j)er  cent,  for  the  year,  aii'i  .i  fiirtlii?!  divi- 
dend of  10  iier  cent,  iu  resjjcct  of  the  arreai*  of  i.uiiiulative 
preferential  dividend,  to  bo  diatribule<l  in  acoordunco  with  the 
articke  of  asitociatkni.  The  dividend  will  bo  paid  u|ian  tho  ruuiislor 
itood  on  tbe  Tib  inabk,  and  the  dividflnd  iramnte  will  bo  UMied 
on  the  aOth  intt. 

CompaDlos  .r  tho  HoBtt.— Tfa«  IMIowiiiK  oompMtiM  wwt 

registereii  duiiu^  Junn  : 

Capital. 

Albert  Electric  LUrhiiug  Conouauy,  Limited,  £5  aharaa..  £10,000 
BMiiMimaiilli  noa  Dbtikib  Xl««trio  Supply  ComMuy» 

UMit«d,  46 tfaarw  ...„..!^'.  80.000 

Babcook  and  WilooK.  United,  JCIU  »liai«i   1240,000 

OenDtT  of  Loodott  Kloetric  Lighiinif  Company,  limiUtd, 

£5  tiiinrcM  ,  „  ,t   100,000 

Electrolytic  dtvilio  Soda  Mid  ChlorlM  Trail,  Limited, 

£10  shares    10,000 

Gloucestci  Blaetokiliy  Bupply  GamiMiiy,  limited,  £1 

sharea   »    „,„  ,  ,   100 

H«m|«t«nd  Eieotric  Ijffht  wad  Finrar  Supply,  Limrtad, 

£1  shares                                                         ..  l.OOO 

International  Inventions  Corporation,  Limited,  £1  sharca  100,000 
Middlonbraagh  Electricity  nupply  Company,  LimitcHl, 

£1  ^-luircR                                                                      .,  100 

Ogmore  Valley  Electric  I^i^hi  nrul  I'lmei  Supjily  Com- 
pany, Limited,  £5  shares    10,000 

QuMi»  AmwVnaasions  Ligliting  and  Heatinir  Company, 
Limited,  «iOiharw   80^000 

Rochdalo  BlMlii1dt|y  Bnpply  Oompaaiy,  Umlted,  £1 
dhaiw   Z^.   ..riiZ   100 

StolM-upoO'Treiit  Eleotridtgr  Supply  Compnnyi  41  abinw  100 

PBOVISIOIIAL  PATBHTS,  1891. 


June  29. 

IIOIG.  ImprovameBtatnarmattires  of  dynamo-electric  machlnea 

ftnd    <,lc;ctrlc   motors.    Hii!.:li    !..<.)ri^'b<)uriio  Calleriiiar,  2, 

IICMS.  ImproTementa  \u  the  preparation  and  laying  of  electrtoal 
maina  en  tbe  Brooks  syatom  Walter  Claude  Johnson 
and  Samoel  Edward  I'hiUi|ici,  2»,  SootbantiitOQ-buildings, 


FkvlQiimod, 


JrsK  30. 

11060.  ImproTementa  in  tlisrmoHdeeMa 

52,  Ciianccxy  lunc,  Loudon. 
11076.  Kleetrte  metera    Benjamin   Jonepb  Barnard  Mills, 

Sonthampton-huildinns,  LoiKlon.  (Herbert  Morrin  I'llkin^,'. 
lor.  lYr.i!  I',o>;ei- Shorr;i.ui  I'li:!',-!  Stjklca.) 

11002.  An  Improved  tolephoao  comtilsaUou.  .Sii  L'luii  len  SU'Wurt 
Foibe«,  'Jl,  Kiiisbury-pavetncrit,  L/nulon. 

11003.  A  simple  device  for  detecting  a  IcaJLagc  to  earth,  princi- 
pally adapted  to  Isolated   olootrlo   light  Installations. 
Wallace  J.  Sn rid y  ami  Willuuii  A.  K;u-iei,  11,  flioiiuiLit 
roft'-l,  !"',_!      nil ,  1,.  i-r  [.  Ill 

11108.  lmprov<iiD<.nt9  In  and  connected  with  uluotHc  primary 
battcrlca_  'iiluH  Co.ul,  I,  Quality  i      1  : , 

11113.  Impruvomonts  relating  to  eleotromotor*,  anil  to  tho 
transformation  and  diatrlbntlon  of  electric  ciirrcnts. 
Friwirich  Wilheliii  T-iIimpjor,  CU,  .Sir;iijd,  Loudou. 

Ill  IK.  improvcnii'iitii  In  cift  trirru  slKnois  foT  atoam  veioela 
aad  aiuU»gaus  piup-asos.  .\l(ixjii>i.lur  Melville  Clark,  53, 
CbancL'ry  Line,  I.<n]iilon.  (Edwin  Warren  Tucker  and  Leopold 
Kationi'tciii,  L'tiitcd  .Siatcfi.)    (i'onii>lcfo  si>ecification.) 

11120.  Improved  lonciin;;  tn  win  n  or  i  ciniluctors  for  Incandos- 
eeat  eieotric  lamps  and  tho  like.  Ku^ntiild  Aubrey 
Feasenden,  43,  SoulibampCon-buildinK»,  London.  (Dale  ii\>- 
plied  for  under  PMonta  Act  ISSS.SeoUoD  103,  IHthFebrutuy, 
1S91,  beii^;  data  of  appUcation  in  United  Stataa.) 

11133.  ImprovomaatB  nalattBg  to  djniamo-alaatrto  maohlnee 

tplth.  Haniy  Hanti  Lake,  45.  SmthiRbptaiKli'Vlldings, 
LowdOQ.  (Hw  Cracker- Whoolor  Elaotile  llMOr  Oompaay, 
UaitodSMat.)  (Complete  specificMiOB.) 


Alpbonte  fknf*.  46,  UaaobVim- 


Henry  Van 


lUSi.  Impr«vemeatu  I 

alamlnlam.  Cunilla 

fioldn,  Ixmdon. 
11144.  Improvemeata   in    prlnttaiK  telegraplM. 

Hoevsnbeivb.  47,  Linooln'a'ion-tioldti,  I.«ndon. 

inatmmeata.  David  Homer  Batea  and  Henry  Van  floewn- 
bcrKh,  47,  UnoolaVinB'liaMa,  London.    (Complete  apeoifi- 

cation.) 

1 1 148.  A  maUtple  fllaneat  atoatelo  lamuiideooent  lamp.  Emila 
Onittoa,  tflOt  Flaat^knatk  LondoB.  (Ad.  CoUott,  Fnaoe.) 
dvfJif  1. 

'plMBoa.  Jamoi  Raddlflb  and  Jamw  Sm«M  Bpagulstti^ 

2,  Groat  Coorge-atrMtt  Weatminster,  Ltntdon. 
11181.  ImprovomoBta  1b  alaotrto  awttekeo.  Heary  Alataiwhr 
Maror,  William  Arthur  Cbulaon,  Sam  Mavor,  and  William 
Braoka  Sayera,  02,  8b  yioomt'^treet,  Olaagaw. 
1 12D1.  nvnvvmenu  la  apuiaf  Jbr  Mwkaal*  Mnraaloar 
tlao.  Joseph  Sock,  Emit  too  MoWta,  and  FeMT  a«a«l.  433, 
Strand,  IjondoD.   (Complete  spodficatioa.) 
11:211.  ImpiwTomeata  In  intannapton  tut  Btrong  iiaiW  tm* 
Martin  Xaltanan  and  The  Company  AUffamdna 
47,  lineolnVlnn-fielda,  London. 


BMctridtiita  OMielbefaaft, ' 


.Tn  V  •>. 

11225.  TtM  Improvement  of  prodnotlon  of  eleetrtotty  moana 
of  n  dry  oaUbttMavy.  FnnoiaJoBeiiliBabaaiitMkBenMn- 

etreet,  London. 

I tm^rovementa  In  the  prodaetten  of  elementa  for  elootrle 

or  aaoondary  tetterlee.  Knitnniiucl  Hancock  and  Augusta* 
John  Marqnaod,      Soutlmmpton-bnlidinMa,  LoodoD. 

Jt  t.Y  3. 

11204.  An  improred  ajratem  of  telephonlo  exobanse  algnalllag. 

Allu'd  l<<vlinff  B<«nTiftt,  S(.  .\ll,;ins  rosttl.  Harlewlon, 
l...,„l,,:,, 

1I:ri|  Improvements  In  or  rvlatlnft  to  driving  eleotrlo  eurrent 
generators  for  ilglitlne  atoanuhlpo  and  raiSwny  tvniaih 
and  for  other  pnrpoB<<a.  and  In  apparatua  therefor.  Paul 
K  ion'  .     1  :.  .1  Hiiiiiy,  li.  I.'ii'l  -tif  t,  Lnorpool. 

Il.'il.'i.  Improvements  In  meaoa  or  apparatua  far  ntHlatag 
eleotrteal  energy  In  opemttng  reek  boring  an4  oMMT 
meeliaBlam,  Rofjiiiald  Bolton,  T>5,  Chancery-lane,  I»ndoo. 
JlLV  4. 

1I3$4.  An  Improved  olcctrie  Igniting  device  applicable  for  oso 
In  motor  cn|.,iD<  s  oporatcd  by  tho  combustion  of  vapottre 
or  gaaeoas  hydrooarbon.  Wdliiini  l>ctit  l*rie«tmnn  arvd 
Batniiel  Prie^tman,  101,  Fleet- Street,  LaodoB.  (R.  B. 
Elwell,  Australia.) 

11407.  An  improved  tiiormo-eleetrie  meter.  FraderidK  WiDiau 
Cannon,  IGti,  Fleei-slroet,  London. 


IMS. 


tion.)  Od. 


SPECmOATIONS  PUBUSHSD. 
1884. 

Craaalcgr  and  otlwn.  (Saeond  edi> 


17000. 


18S9. 

Parker. 
189D. 


(Seoood  edition.)  8d. 
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9212.  UtUlalng 

Brunton.  6d. 
9240.  Eleotromognotlo  separator.  Ronownlli, 
12383.  Elootrle  lampa.   She|iArd.  M. 
12^.  Ineaadeaoent  eloetric  lamps,    .\llam.  6d. 
I2;«3.  Uaotrloal  bnttorteo.   Ballot.  4d. 

1891. 

Beotrloal  meaaurtng  inatromenta.  LidW  ( Wnii0B]k 
Beetrlo  are  lampa.    Akr«t<>r.  8d. 

EconOmlO.  etc.,  telof:rni>liliif .     I..i;-si-li.  vl. 

Distributing  eleetrlc  energy.    \ValkiuMtt»m.  lid. 
Electrical  eondnetora.    .Sho|MU-d.  8d. 
Klaetrio  ear  aMMra.   Cbriatiaooea.  dd. 

Jhwt^.  8d. 


■2H66. 
1099. 

.'iiKIT. 
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NOTES. 

Stoek  Eicoluuiffe. — Telephonic  communication  is  now 
o|)on  betwMn  tba  London  and  the  MaaduMtw  Stoek 

Exchange. 

Mm  9fOurm%.-At  8Mnt-Biri«iio  tlw  heeto  wifet. 
hour  (100  watt  hour)  uioldtfc-Td.  Thbkititadtobetlw 

lowest  in  France. 

BiidliBffton. — Now  Local  Board  offices  are  to  be  built 
•t  BridlingloB.  It  wiil  pn/bMj  mma  %  job  for  «I«etrical 
onginoen  as  wall. 

Translations.-  Tbo  French  Biblioth^ue  Nationale  has 
opened  a  register  of  persons  capable  of  traosUtiog  scieatific 
vorka  into  toy  toogiM. 

Electric  Baa  in  Paris.  — /T/c-'riViV/  chronicles  tho 
appearance  of  a  waggon  drawn  at  considerable  speed  by 
•kctridty  in  th«  atraati  of  Fkris. 

Owffh— a  WirM.->At  tba  London  Conoty  Oonacil 

mention  was  made  that  the  London  Owfigad  WirM  Bill 

rccpive^]  Rny:v]  nsgcnt  on  3rd  inst. 

Minors'  Lamps. — ^The  Reoard  chloro-chromic  battery 
is  being  appUad  to  miners'  lampi^       waigtit  Mng  the 

sanip      the  or^li ^lifety  lamp. 

Continoatal  Blnotrie  Ballwaifai. — ^Tbe  AUgejoeine 
Company  ol  Barl&i  sua  to  oomtmot  twn  alastria  tramway 
linaa  on  tlis  Sfvagna  qratom  at  StoekboUn  and  at  IQaw. 

Calcutta. — A  now  departure  19  to  be  made  in  street 
lighting  at  Calcutta.  The  Corporation  are  advertising  for 
taadan  for  Hghtiofi  iho  naw  CaDtral«road  with  otactricity. 

TaOBtOB  BAlMtlMk — ^Field-Marshal  Sir  J.  Lintorn 

Simmons  has  consented  to  open  the  electrical  applianc&s 
and  electric  light  exhibition  t>o  bo  held  in  Taunton  shortly. 

Aoottamlators  for  Sweden. —It  la  announced  that 

the  Swedish  excise  authorities  have  declared  accumulators 
tu  })9  sflieotifie  inatnimenta  and  aUow  them  to  enter  duty 

free. 

Stootilo  TM^lM.— One  of  the  moat  iaJhuntial  com- 

paaios  of  Paris,  says  tho  IluU'llii  <!(  I'Electrint^,  is  ex|>8ri- 
menting  with  electric  tricyles,  and  something  further  will 
probsUy  aeon  be  baaid 

ClMlMa. — The  Yaatry  of  Chelsea  have  presented  a 

petition  against  the  reoommitment  of  the  Electric  Lighting 
Provisional  Order  Confirmation  Bill,  dealing  with  the 
pariah  of  St  Lake,  Chelaaa. 

Helston. — At  a  special  meeting  of  the  Town  Council 
on  Monday  Mr.  Veale,  of  St.  Austell,  gave  details  of  the 
ooat  of  lighting  the  town  electrically.  He  is  to  give  an 
eitinuUe  and  eonfar  with  a  oommiUee  on  the  matter. 

Eloctrolytioal  Analysis.  Tim  method  of  chemical 
analysis  by  electrolysis  is  spmding.  A  special  installation 
ol  soenmakfean  baa  been  made,  says  the  Bi^eHn  de  f£Uc- 
(ricilit  for  tbia  potpooe  in  tbe  Eeole  Nonnale  Snparienra  <rf 

Paris. 

Oreenwioli  Observatory.— 1  he  Astronomer-Ruyal 
oonaidata  it  detiraUe  a  eompleto  tnatslfstion  of  electric 

light  Rhmild  he  adopted  at  the  Royal  Observatorj-.  The 
lighting  is  now  done  by  a  number  of  Pitkin  batteries  and 

CttV  MlA  Sonthwark  Subway.  A  lon^  and  inte- 
resting account  of  tho  Knglisb  triumph  in  the  electric 
subterranean  railway  to  St(H:kwcll  has  been  given  by  the 
Ki>nlf  Btlgt,  wbieb  it  raproditced  in  Ulngemtvr  (kmeU  icr 
12th  .July. 

Tnlephones  for  Cardiff.  The  Caniit)  Town  Council 
bave  naolved,  on  tba  motion  ol  tbe  ebainnan,  that  an 


eatintato  of  tihe  ooat  of  aatabUabiiig  tdepbonie  eonunnnkar 
tion  between  tba  Buta  Dooka  snd  Iba  eaofail  polieo  alatton 

be  obtained. 

Fribonrff. — Water  power  is  used  at  Fiibourg  for 
turUnea  drivioK  dynamoa  diraet  for  ligbtii^  and  poweir« 

The  currfnt  is  distributed  at  the  rate  of  -Id.  per  horse- 
power bour  over  20  b.p. ;  -12d.  from  5  b.p.  to  20  h.p. ;  and 
'15  for  Ian  tban  5  h.p. 

RMuBoaA  Tofim  HalL'-jaanioipal  bniUii^  are  to  ba 

erected  at  Richmond  to  designs  by  Mr.  H.  J.  Ancell,  archi- 
tact,  3,  Staple-inn,  Loudon.  They  should  be  wired  ready 
for  aleetrie  l^t  Tbatandevaara  tobeaenfcinby  Aagii8t4 
to  tba  town  dick»  Biebinond. 

Paris. — Tbe  Creu7-ot  Works  have  received  thn  rontrart 
to  install  the  electric  light  in  the  6«re  d'Orleaas  at  Paris. 
The  Gens  tystem  will  be  need.  Sixty  hunpa  «f  Sfi  to  40 

carcels,  and  two  of  2.~)0  carcel.s,  are  also  betOg  inatattadby 
another  firm  in  thr  '!:irc  Mntitpn rnafi.se. 

Ceotiaeatal  Telegraplis.— In  the  Lower  House  of 
the  Anatrian  Diet,  tbe  Marqnu  too  Baequehem,  MIniatar 

if  C  i amerce,  stated  that  there  was  a  prospect  of  the 
ostablisbmcnt  in  the  course  of  the  year  of  a  direct  telagtaph 
line  connecting  Vienna,  Munich,  Paris,  and  London. 

Personal.— Mr.  K  Manville,  M.In8t.KE,  writing  to  ui 
from  Albany  buildinga,  39,  Victoria-street^  Westminatar, 
notifies  us  that  he  has  severed  his  connection  with  manu- 
facturing companies,  and  is  now  carrying  on  exclusively 
tba  profaaaion  of  oaMttlting  dectrieal  ang^near  at  tba  above 
addraaa. 

<«  Journal."— The  Journal  of  the  Institution,  part  94, 
has  app«ured,  and  contains  Dr.  Fleming's,  Mr.  Preece's,  and 
Ifr.  Oromptoo'a  eontribntiona  to  tbe  tcience  of  electrical 

mains,  with  discns.sion.s  thereon,  with  also  classified  list  of 
articles  on  electrical  subjects  and  abstracta  from  the  foreign 
journala. 

CHmfl8«ir«— Aa  will  be  seen  from  their  adTartiBmnanl» 

the  Glasgow  Corjiori'i  iii  are  desirous  of  securing  a 
competent  electrical  engineer.  The  situation  is  an 
important onab  and  tba  adaiy  will  eonunanoa  ait  s  miniBmn 
of  £250  a  year,  tbe  anginaar'a  wbole  lima  and  attantian  to 

he  wiven. 

EleotriMU  Units. — At  the  ensuing  British  Association 
meeting  at  OardiiT,  it  is  proposed  to  bold  in  Seetion  A,  if 
possible  in  conjunction  with  Section  0,  a  discussion  on 
"  Unite  and  their  Nomenclature,"  having  special  re§ud  to 
tbe  new  eleelrioal  and  augnatie  nnita  now  becoming  naaaa* 
flsiy  for  pnelieal  purpoaea. 

Society  of  Arts.— The  council  of  the  Society  of  Art* 
have  been  asked  by  the  Government  to  undertake  the  duty 
of  organising  tbe  Kitirii  Motion  at  tbe  Chicago  Exbilntion 
in  1893,  and  are  to  be  constituto'l  a  Koyal  Comniis.sion  for 
that  purpose.  Tbe  formal  documents  constituting  the  com- 
mission wiU  be  iaaaed  very  shortly. 

Obituary.— Dr.  William    Henry  Stone,  eonattlting 

physician  to  Bt.  Thomas's  Hospital,  died  last  week  at  hia 
residence,  Gcmldine  road,  Wandsworth,  in  the  62nd  year 
of  his  age.  Dr.  Stojie  was  very  well  known  in  electrical 
circlet  from  his  attention  to  questions  of  electricity  in 
pbyBiolo<^ica1  i  cicnco,  and  especially  tothatof  the  eleetcteal 
rcsi-tancc  of  the  human  body. 

Canterbury.— At  the  meeting  of  the  Canterbury 
General  Purposes  Committee  last  week,  the  Mayor  men- 
tioned that  the  Dover  Cor|ion»tion  intended  inviting 
contracts  from  tbe  diflferent  oimpanics  to  take  over  the 
proTiiionat  order;  tbey  wonkl  tbw  aea  wbieb  company 
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offered  tbo  \mt  terms.  Uo  did  not  think  they  could  do 
lieiter  than  foUour  tbeir  emmtJa. 

Technical  Institate  at  New  Cross. — Tbc  Gold- 
amiUis'  Company  are  instituting  i»new  technical  and  recrea- 
tiy«  inatitttte  at  New  Cron.  iStmj  t«cbnica]  dataea  will 
be  held.  That  for  electrical  science  will  be  nnder  Mr.  W. 
Slingo,  A.LE.E.,  principal  of  the  Telflgnphists'  Central 
Sdiool  of  Science,  his  aiwlaoft  hmg  lir.  A.  Brooker. 
Tli«  ioet  will  be  7s.  6d.  a  aeasion. 

Aylesbury. — Tenders  arc  imitcJ  for  lighting  the 
several  public  lampa  and  clock  tower  within  the  district  of 
1^  Aylflsbuiy  Loeal  Board,  for  one  year  from  Aagust  Isfc, 
The  conditions  for  Hj^hfiiiLr,  and  all  other  partictilars  in  con- 
neciion  therewith,  may  be  obtained  on  application  to  Mr. 
George  Fell,  darl^  Aylesbary,  to  wbom  tradera  moat  be 
'  aeotby  3I«tlnot  Electridty  is  not  specially  mentioned. 

Overlioad  Wires  at  Dalwich.  The  Cambcrwell 
Yeetry  have  been  much  exercised  with  reference  to  over- 
iMad      alarm  wfaea  The  Yeatty  wished  to  have  them 

undcrpronnd,  but  the  London  County  Council  wonid  not 
sanction  the  expense — £29  instead  of  £16.  This  raited 
a  stormy  dfaenasion,  and  the  eommittoe  reeommended  that 

the  Lotkloti  County  Council  1>0  informed  that  the  Vestry 

required  tho  wires  to  be  laid  un(ler<»ro«nd. 

Electric  Ventilators  for  Wiir  Vessels.— Wo  learn 
that  Mesara.  Sbippoy  Bros.,  of  London,  have  secured  tho 

contract  for  fitting  the  new  war-ships  now  hein;^  built  in 
France  for  tbo  Chilian  Government  with  their  large-size 
atandard  eleetrie  blowera.  The  method  of  ventilation  will 
be  the  same  as  that  which  has  so  successfully  wor]<0(l  on 
the  SJ.  "Baltimore"  and  other  vessels,  illustrations  of 
whieh  were  f^mn  in  our  iasoe  of  April  S5, 1890. 

BMbeaoh. — ^The  Local  Board  of  Ilolbcach  have  been 
considcritif;  the  iiuosliori  of  whether  they  should  use  oil  or 
gas  for  lighting  the  sUcots.  During  the  past  two  years,  by 
nmans  of  oil,  they  have  eflfected  a  saving  of  25  to  -30  im 
cent,  The  tender  for  lighting  by  means  of  oil  wa-*  again 
accepted.  A  nieiubor  uf  the  Board  declared  that  ii  was  a 
di^iraee  to  the  town  to  adopt  auoh  a  course,  and  he  said 
they  were  laughed  at  by  vMton.  He  evidently  wanted 
electric  light.' 

CanlMltoia. — ^At  tte  meeting  of  the  C^balton  Local 

Board  last  week  the  clerk  reported  that  he  had  only 
received  one  tender  for  lighting — namely,  Messrs.  Defries 
and  Co.— offering  to  light  the  parish  for  GOs.  per  lamp  per 
asnam.  No  tender  bad  been  received  from  the  gas 
oompany.  The  matter  was  adjoamod,  Mr.  Taylor  saying 
he  was  in  faivoor  of  the  electric  light,  and  Mr.  Sheppy 
Ukewiae  remarked  that  be  sgreed*-^ey  oogbt  to  move 
with  the  times. 

City  Mid  Sontb  London  RaUwAy.— The  suit  of  the 
London  Oomnty  CotineO  against  the  City  and  South  London 
Bailway  for  infringement  of  building  limit  was  not  allowed 
and  their  appeal  failed,  it  being  held  that  words  in  the 
apeefal  Aet,  "as  may  be  required  for  the  purpose,"  implied 
that  the  railway  company  were  to  be  the  judges  of  what 
they  would  require.  The  Court  having  foaml  that  a  station 
was  neeeaaary,  tbera  was  no  aulhorilj  for  compelling  the 
eonpany  to  build  their  station  on  any  particnlar  spot 

SalfBfdtF— Temlcrs  an;  rcijiiircd  for  lightitig  the  T^ady- 
weU  Sanatorium  by  an  electric  light  installation,  for  the 
eonnty  boroogh  of  Satfin^  Applieationa  for  spedfloations, 

ai.coin[)anied  by  a  deposit  of  .£1.  Is.  (which  will  he  rettirned 
Upon  receipt  of  a  bond  fide  tender),  to  bo  made  to  Messrs. 
Iftutwell  uid  Take,  or  Hesars.  E.  and  F.  Hewitt,  architects, 

^ranclicster.      Tender.-i,    tindnrscd       KIo<  triu  Lighting," 

addressed  to  the  Chairman  of  tho  General  Health  Com- 


mittee, must  be  delivered  to  Mr.  Samuel  Brown,  tovn 
eleric,  Town  Hall,  Saliord,  by  11  a.m.  on  SOtb  iniL 

Roiffate. — There  has  been  a  dispute  in  Reigato  about 
tbo  t«rm8  asked  by  the  I'fdhill  Uaa  Company.  The  com- 
pany declined  J&S.  3s.  \m-  lan^p  offered  by  tbe  Conoeil,  am] 
the  committee  advisetl  tho  invitation  of  tenders  for  electric 
lighting.  There  bad  been,  however,  no  time  for  this  till 
tbe  expiration  of  tbe  gas  contract,  and  the  Conncil  deter- 
mined to  .igroe  to  tbe  gas  company's  terms.  The  cost  ol 
gas  is  £1,800  a  year,  and  there  will  probably  be  a  feeling 
in  favour  of  the  consideration  of  electric  light  next  yaai. 

Central  London  Railway  BUL— With  reference  to 
the  Central  London  Bailway  T^ill,  which  is  now  before  a 
Select  Committee  of  the  Uouse  of  Lords,  it  was  recom- 
mended and  reaolved  by  tbe  Hammeraoith  Veatiy  at  thair 
last  mectirif;,  that  in  view  of  tbe  many  advantages  of  ■speedy 
transit  and  communication  which  the  proposed  railway  will 
confer  upon  tbe  northern  portion  of  Hammeramith,  and 

also  haviIl.^  rei,';ird  to  the  [irotective  clauses  and  amend- 
ments which  the  promoters  inserted  at  the  instance  of  the 
Vestry,  that  the  Vestry  present  a  petition  to  tbe  Hooae  of 
Lords  in  favonr  of  tbs  Bill. 

Mutual  Telephone  Company. — Four  hundred  luil 
seventy  subscribers  are  now  in  communication  through  tk 
Mutual  Elxebange  at  Manchester,  and  500  will  be  joined 
by  .July  11.  By  the  end  of  August  700  will  be  pjicakirsg. 
On  July  31  the  replacing  of  the  present  temporary  triiii 
mitten  by  lond'«peaking  carbon  ones  will  be  commenced, 
and  finished  in  about  10  days.  .\t  June  30  the  Mutual 
Company's  Manchester  system  comprised  421  miles  of  wire 
used  aa  metallie  eireuit,  in  use,  150  milse  of  the  same  span, 
11  miles  of  single  wire,  90  Rtandard?,  11  poles,  *1  cables, 
134  junction-boxes,  and  attaubineut^  to  430  buildings. 

Motors  for  the  City. — It  was  reported  at  the  meeting 
of  tho  Commissioners  of  Sewers  last  week,  that  notices  bad 

been  l  eeeiv  od  from  the  BruHh  Electrical  Engineering  Com- 
pany of  their  intention  to  apply  iu  the  next  session  ot 
Parliament  for  a  provisional  order  authorising  tbsm  to 
8U[)[)ly  electrical  energy  for  any  public  or  private  purposes 
withm  the  City  of  Lciudoii,  and  from  tho  Laing,  Wharton, 
and  Down  Construction  Syndicate,  of  their  intention  to 
apply  in  tho  next  i^cssion  of  Pai-Iiinient  for  a  provisional 
order  authorising  tho  said  syndicate  to  amend  tho  City  of 
London  (Eaat  District)  Electric  Lighting  Order,  IBM. 
These  were  referred  to  the  Streets  Conimilteo, 

Ediaon  Lamp  Patents.— The  case  brought  by  the 
Ediaon  Eleetrie  Light  Company  against  tbe  United  Slatea 

Electric  Light  Company  (owned  by  the  Westinghouse 
Company),  for  the  infringement  of  one  of  the  patents 
belonging  to  the  plaintlft  was  deofded  on  Tnoday  in  Kew 
York.  Judge  Wallace,  of  the  United  States  Circuit  Court, 
gave  judgment,  sustaining  Edison's  patont  on  the  incao- 
deaoentetectric  kmp.  He  also  gave  ordera  for  an  injnnctioo 
against  tbc  defendant  company,  and  for  a  return  giving  an 
account  of  the  profits  for  the  past  manufacture  of  such 
lamps.  Tho  patent  was  sustained  by  the  English  Courts, 
with  tbe  decisions  of  which  Judge  Wallaea's  jodgmspt 
ap{»arently  agro<>». 

Cork. — At  the  meeting  of  the  Cork  Corporation  last 
week,  the  town  clerk  aaid  with  ref^renee  to  the  notice  of 

inJetidcd  ^ippiiciitions  to  the  Dnard  of  Traile  by  Iho  Cork 
Gas  Consumoi-s'  Company  for  a  provisional  order  under  the 
Electric  Lighting  Acts,  to  authorise  tbe  company  to  supply 
electricikl  energy  wiibln  tbo  munici|ial  boroui^li,  .md  to  t.ikc 
all  needful  action  in  respect  of  same  as  indicated  by  said 
Acts,  it  was  necessary  for  tho  Coonell  to  fix  a  special  day 

lo  coiisiili  r  the  question  at  a  month'?  notice.  He  woul  l 
himself  bring  up  a  report  on  the  matter.   Alderman  Scott 
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proposed  that  tho  fiviiii;  of  the  Uau  be  left  to  the  town 
clerk,  and  saiJ  the  Coriwration  should  notallmv  the  lighting 
of  the  l  ily  to  l>e  t.ikcn  i>ut  of  Ibeir  bandi  again.  Tiie  pro- 
{lOsitiuu  Was  .1-1  eed  (u. 

City  XaiKhti&g. — Thu  .SLiocts  (/ijiiunitteo  oi  ihe  Com- 
IDMiionera  of  Sewers  have  rejioi  t<  tl  that  a  notice  had  been 
received  front  the  Bnish  ElectiitMl  Enu'tneeriu:,'  Cutiijuuiy 
of  their  inttiiiioii  to  lay  a  line  of  luainvonduciois  unJei  th^ 
foutvvay  of  both  the  north  and  south  aides  of  Cannon-street, 
from  Walbiook  to  anil  inrltirtiti:,'  the  snulli  side  of  St. 
Paul  s  churchj  artl,  auii  a  liuu  uf  iiuiii  conductors  Itoiii 
Queen  Victoria-street,  through  Bucklersbury  (otlie  janction- 
hcK  }<y  the  Mansion  Hoii-o,  urxl  t!ie  committee  recommended 
that  consent  should  be  given,  subject  to  the  provisional 
ordffir,  and  tliat  the  comnuttae  b«  empowerad  to  give  tlie 
necessary  sanction,  from  time  tn  time,  for  tho  difToront 
sections  of  the  work  of  City  electric  lighting,  subject  to  the 
contcacta  and  jmrnnimal  oidan. 

Thn  Wvrtd's  Vftir.— It  is  proliable  that  tli«  Chkago 

Exposition  will  be  open  in  the  evenings,  in  all  its  depart- 
ments. Plana  and  estimates  have  been  invited  for  lighting 
bf  deelfieiiy  «n  of  the  bdldingB.  It  ta  propoaed  to  Kght 
both  the  buildings  and  grounds  so  brilliantly  that  ovei  y 
thing  cau  be  seen  at  night  as  welt  as  by  day,  and  it  is 
expected  that  the  aceoe  at  night  will  be  one  of  marvellous 
brilliancy.  United  St;itcs  Actorney  nener.il  Miller  h:i-s 
rendered  a  decision  that  will  be  of  great  interest  to  foreign 
eochilriton.   It  ft  to  the  effect  that  these  exhflriton  can 

bring  with  them  cnoiii^li  eiiiployi'^  to  show  the  [iroee'^a  of 
manufactunng  the  goods  they  display  without  being  held 
for  viohition  A  the  eontnet  labour  law.  The  dedsion  was 
rendered  .it  the  rc<iucst  of  the  French  Cijuaul  in  Chicii^o, 
who  represented  that  many  maDufactarers  in  France  would 
not  take  part  in  the  fair  unleas  they  could  bring  with  them 
a  limited  number  of  employes.  The  Chicago  Exhihition 
autboritiea  have  already  received  1,000  api>licatiou8  for 


r.  Ronald  A.  Seott,  M.I.E.E., 

M.Ii.I.,  etc.,  the  -well  known  electrical  cnj;irtcer,  evidently 
vies  with  bis  brother,  Commander  Tercy  Scott,  K.N.,  in 
getting  up  athhtie  oieetinga,  and  notirithatuiding  the 
counter  attractions  of  the  Koy;i1  review  and  the  Eton  and 
Harrow  match,  nearly  bOO  visitors  responded  to  the  invi- 
tation on  Satnrday  last,  and  evidently  thoiot^ly  en- 
joyed themselves  in  the  grnun^ls,  some  20  .n-res  in  extent, 
which  surround  Mr.  Scott's  residence,  "  The  Elms,"  Acton- 
hill,  so  w«U  known  to  travellen  along  the  Uzbridge- 
road.  There  were  IG  events,  all  well  c.inicd  out ;  hul  the 
futal  one,  walking  the  greasy  pole  over  the  lake,  was  ccr 
tanily  eocdting  and  eanaed  roan  of  langhtar,  whilst  it 
brought  out  some  .splendid  cxhihitions  of  swimmini:,'.  At 
bat,  after  many  futile  attempLi  and  consequent  duckings. 
Oenenst  Bieh's  ion  made  a  msb  for  it  and  soeeeeded  in 
jfickiiig  ofi  the  flaj,'  during  his  somewhat  comical  descent 
ioto  the  irater.  All  the  com[>otitor8  ware  membMS  of  the 
Aefeeo-Ull  Elsetric  Engineering  Works. 

City  Btoetite  Uglrtta*  Company.— The  new 

company  for  taking  over  the  contracts  and  conce'!sion!'  for 
the  electric  lighting  of  the  City  has  been  brought  out  this 
week,  under  the  name  of  the  City  of  London  Kleetrie 

Lii^htini;  Compiiny,  Limited,  with  a  capital  of  £800,000  in 
40,000  preference  and  40,000  ordinary  shares  of  XIO  each, 
of  wbidi  the  ordinary  shares  are  now  issued.  Hie 
fjli  cctota  are  Sir  David  Salomons,  Bart.,  chairmm,  Edward 
Lucas,  Esq.  (of  Messrs.  Lucas,  MicboUs,  and  Co.),  F.  W. 
Reynolds,  Esq.  (of  Messrs.  P.  W.  Beymlds  and  Co.),  the 

Duke   of   MarllKiruu^'b  (ihairniun    of   the   Electric  .inft 

General  investment  Company,  and  of  the  Brush  Eioctrical 


Kugiiioring  Company),  ilio  Earl  of  .SuHolk  and  lierkshire, 
Hon.  Alan  Charteris  (Lloyds,  E.C.),  J.  Bovan  BraithwaitO, 
jun.,  Esq.  (director  of  the  Electric  and  General  Investment 
ComjMUiy,  and  of  the  Brush  Electrical  Engineering 
Company).  Chief  engineer,  Major-General  C.  E.  Webber, 
C.B.,  past  ■  president  of  the  Institution  of  Electrical 
Erfigtneers.  Secretary,  J.  Cecil  Bull,  Esq.  Offices,  1  and 
2,  Great  Winebester-street,  E.O. 

The  Gorman  Emperor's  Palaoe. — It  will  not  ho 
without  interest  at  this  juncture  to  read  the  details  of  the 
electric  installation  at  the  Royal  Palace  at  Berlin.  Hitherto 
the  illumination  h.is  hccn  liy  eandle.%  no  gas  having  heoii 
admitted.  The  whole  has  recently  been  fitted  with  electric 
li^bt.  The  plant  consists  of  two  engines,  of  150  h.p.  and 
r<o  h.p.  Space  isaiTanged  for  two  others  of  200  h.p.  each. 
There  are  two  dynamos— a  four-pole  machine  driven  by  the 
smaller  engine,  and  a  six  pole  machine  of  100,000  watts, 
coupled  to  the  loO  h  p.  cni.'iiie.  When  finished,  the  total 
present  capacity  will  be  .160,000  watts,  with  a  battery  of 
860  ampere-hours  caincity.  In  the  Imperial  chambers 
there  are  557  lamps  of  10  cp.  to  25  c.p.  The  corridors 
contain  lb2  incandescent  Iam{)s,  and  oflSces  133  lamps.  The 
gateways  have  nine  are  lamps  of  six  amperes.  Th»  hnlU 
rr>oms  and  drawing-rooms  have  in  all  1,960  incandescent 
lamps,  of  which  over  1,000  are  in  the  great  White-room, 
A  number  of  motors  are  also  used.  It  is  expected  that  two 
other  Siemens  dynamos  will  be  Installed  with  a  fnrtbar 
battery  of  800  ampcrc-honn». 

Telephone  CUtuses  in  the  £lectnc  JUighting 
Aiota. — At  a  recent  meeting  of  the  Electric  Trade  Section 
of  the  London  Chamber  of  Commerce,  the  secretary  of  the 
Chamber  stated  that  they  had  approached  the  Board  of 
Trade  on  the  qnastion  of  telephone  clausM  in  the  Eleetric 
Lii^hting  Acts,  but  the  reply  was  considered  so  unsatis- 
factory that  the  idea  of  sending  an  influential  deputation 
was  abandonod.  We  learn  now,  that  alttouf;h  it  was  not 
communicated  to  the  secretary  of  the  Chamber,  that  the  • 
Board  of  Trade  bad  evidently  thought  better  of  it,  and 
subsequently  altered  the  provisional  orders  hf  inserting 
those  clauses  for  the  protection  of  the  telephone  comjiany 
desired  by  the  Chamber  of  Commerce,  iu  lieu  of  those 
previously  inserted  in  Uie  orders.  It  is  believed  that  the 
action  of  the  Chamber  has  in  no  small  degree  contributed 
to  tbe  satisfactory  result,  and  w«  would  hope  that  the 
same  body  may  now  be  able  to  aehieve  an  eqaally  satis- 
factory  result  in  re^Mid  to  tlic  "ovutlie.Kl  wires"  question  ; 
action  in  regard  to  which  we  believe  was  only  delayed  in 
consequenee  of  the  nnsatisfactory  reply  already  referred  to^ 

Tendon  far  Bradford  Town  Hall.— The  Finance 

Committee  of  the  Bradford  Town  Council  have  recommended 
that  the  Council  should  accept  the  tender  of  Mr.  Wilson 
Hartnell  for  tbe  providing  and  fixing  of  fittings  required 
in  the  liirhtinu';  by  electricity  of  rooms  in  the  municipal 
buildings,  for  the  sum  of  X630.  Mr.  James  IVatt  asked 
why  it  WIS  that  ths  committee  had  not  advertised 
for  tenders,  and  why,  if  they  thoui;bt  it  cxiiclient  to 
advertise,  they  had  not  seen  their  way  to  lot  the  contract 
to  a  Bradford  firm.  Mr.  8.  BoMnson  suggssted  that  the 
fjncotion  should  be  allowetl  to  remain  over.  Alderman  F. 
Pricstmau  said  that  he  believed  the  course  taken  by  the 
committee  was  to  select  six  or  eight  firms  who  were  thought 
Kiiit.ihle,  and  invite  them  to  tcudor  for  the  work  to  bo  done. 
The  tenders  in  the  present  instance  were  in  the  room,  and 
the  committee,  after  going  carefully  over  tho  matter, 
accepted  the  lowest  one.  Mr.  Oddy  accepte  l  the  sugges- 
tion made  by  Mr.  liobinson  as  to  allowing  tbe  resolution  in 
reference  to  the  eteetrie  lighting  ol  the  Town  Hall  to  stand 
over  for  the  present  This  part  of  the  resolution  was 
I  tbereforo  withdrawn. 
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British  AssoeiAtion  at  Cardiff. — Another  moeting 
of  the  Cardiff  Coniinittea  of  the  British  Association  was 
ImIcI  on  Monday  idght  in  the  Town  HalL  Mr.  T.  Webber 
presided  over  mi  attendance  which  comprised  Meesrs.  S. 
Jooee,  C.  Jooea,  W.  H.  Allen,  and  Mr.  B.  W.  A.  Atkinson 
tod  IM.  Tuam  (joint  bon.  aeeretarioiX  nnd  3Cr.  8.  W. 
Arnold  (assistant  secretary).  Prof.  Tanner  re{>ort6d  vnth 
referance  to  the  proposed  lecture  for  workitig-men  to  be 
delirend  dnitaig  ttw  BlrMdi  Aawewkioa  wMk,  tih^ 
to  vrcrkini^-meii  had  been  given  every  year  since  1867, 
except  on  two  oocasiooa.  It  would  depend  apon  the 
oxtont  of  rapport  givon  by  worUng-mon  of  the 
town  and  district  as  to  whether  the  lecture  would 
be  delivered.  If  any  surplus  remained,  it  would  go 
to  a  loeal  thaxhj.  Prof.  Sfivnnni  Thompoon  had  boon 
invited  to  he  the  lecturer,  and  the  subject  ho  had  chosen 
wu  "Electricity  in  Mining,"  a  subject  of  considerable 
intsmtv  nod  one  wUeh  ought  to  draw  a  lot  of  people  from 
the  vallejB.  Dr.  Thompson  would  show  many  exiieriments. 
On  the  motion  of  Mr.  Jones,  seconded  by  Mr.  AUoo,  it 
wai  TBeol^ed  lo  make  amngeoiente  for  the  leetitre  being 
delivered  in  Wood  street  Chapel  on  August  22.  It  was 
decided  to  enlist  the  support  of  both  employers  and 
enployed  in  oonnectiaii  with  the  matter. 

07Wuuue.~Hm  Compagnie  Lyoumiae  d'Eleeirieit^ 

ordered  of  MM.  Cnonod,  Sautter,  et  Cle.,  of  Henova,  the 
plant  for  an  important  installation  for  transmission  of 
power  to  Oyonnax  (Ain),  of  which  thefollowtng  partienlan 
are  given  :  The  motive  j)owcr  is  furnished  liy  a  fall  of  the 
Oigrim,  a  tributary  of  the  Ain,  of  60ft.  head,  and  yielding 
a  possible  force  of  1,750  h.pL  The  generating  elation 
consists  of  two  groups,  each  comprising  a  horizontal  turbine 
coupled  direct  to  a  Thury  dynamo  of  150  h.p.,  giving  at 
350  revolutiom  106,000  watts  at  3,000  volts ;  these  two 

dynamos  arc  coupled  it\  scries.  The  line  is  five  miles  long  : 
it  is  formed  of  three  wires,  two  of  6*5  mm.  and  the  other 
of  4*5  mm.  dhunetor ;  the  lou  along  the  line  is  reckoned  at 
10  per  cent.  Two  motors  of  120  h.p.  coupled  in  series  receive 
corrent  at  1,800  volts ;  these  drive  direct  two  seoondsry 
dynamos,  giving600ampsrBS  at  136  volts.  This  current  ii  to 
be  used  for  the  distribution  of  light  and  power  in  the  town  of 
Oyonnax  by  means  of  a  three-wire  distribution.  The  tests 
made  have  shown  a  total  efficiency  of  76-2  per  cent  The 
installation  baa  been  in  regular  work  since  March,  1890, 
and  has  not  ceased  to  run  with  the  greatest  regularity  ever 
since,  in  spite  of  the  extreme  cold  of  the  late  winter,  which 
•topped  without  exception  all  the  hydiaolie  inetnUatione  in 
the  neighbourhood. 

Kleotsle  Tramways  for  Walaall.— The  General 
Purposes  Committee  of  the  Walsall  Town  Oonnetl  on 

Monday  rej>ortcd  that  they  had  coiisidore  1  the  report  of 
Mr.  F.  Brown,  of  the  Walsall  £loctriciil  Company,  u[>oti 
hb  recent  enquiries  in  America  ss  to  Ae  working  of 
ti  iniway  lines  there  with  electric  motors  to  he  supplied 
with  electricity  by  means  of  overhead  wires.  They  recom- 
mended that,  subject  to  anmngements  being  made  by  the 
company  to  the  salisf.iction  of  the  committee  a.s  to  the 
terms  and  conditions  upon  which  poles  shall  be  placed  in 
the  puhlie  streete,  and  overhead  wires  shall  be  carried  along 
and  across  such  streets,  and  cars  run  on  the  tramways  by 
electricity,  the  consent  of  the  Council  be  given  to  the 
company  working  these  lines  by  means  of  overhead  wiros, 
and  that  the  cummiMee  he  aulhori.scd  to  employ  .in  ulecti  ician 
to  advise  them  as  to  thecouditioua  and  terms  to  be  imposed 
upon  the  company.  Alderman  Evatm  proposed  the  adopUon 
of  the  recommendation,  and  .sLit<:d  that  Mr.  Hrown  w.ts  com- 
pletely satisfied  with  what  he  saw  in  America,  and  the  fact 
that  town  after  town,  to  the  extent  of  hundreds,  had  adopted 
the  ayetem.  Mr.  Povdl  leeonded  the  propoeition,  giving 


particulars  of  the  proposed  arrangements.  Dr.  Stead  was 
fearful  that  there  would  be  great  danger  to  life  and  limb 
from  the  introduction.  Ahknimn  HeMan  objected  to 
Walsall  being  the  first  place  in  the  kingdom  to  try  the 
experiment.  The  chairman  and  others  supported  the 
B^ikm,  whieh  wee  finally  carried  by  16  (o  5. 

Oatalofm.— Messrs.  Ernest  Scott  and  Mountain  havs 

forwarded  to  us  a  copy  of  their  catalogue  of  fie -'ri  il  appa-  i 
ratus  for  electric  light,  electroplating,  and  iranamission  of  I 
power— a  neat  book  of  144  pagee,  eontatning  many  illustrsp 
tiona  and  a  vast  amount  of  special  and  incidental  infor- 
mation, with  a  complete  index.  The  book  deals  Orsl  of  all 
with  the  advanteges  of  eleetrie  light,  and  gives  specimen 
installations  and  their  approximate  cost  The  Tyne 
dynamo  is  illustrated  and  fully  described,  with  special 
stress  laid  upon  mdi  mattete  as  are  Ukely  to  arise  u 
erecting  and  running  the  plant.  Tables  are  given 
showing  the  hours  of  necessary  lighting  throughout 
a  year  of  8,760  hoora— sundown  to  varions  houn  np  to 
midnight,  or  2  a.m.  or  1  a.m.,  etc.  Tho  question  of  alter- 
nating dynamos  and  transformers  is  given  a  separate  chapter. 
Arc  lamps  of  varJoos  kinds  are  dealt  with,  and  teUeeof 
prices,  carbons,  and  candle  power  are  given.  Projectors, 
Admiralty  switches,  cutouts,  and  all  other  necessary  appsr 
ratus  are  described,  special  attention  having  been  given  to 
ship  fittings.  Wiring  tables  through  various  qualities  of 
insulatioo  show  iosuktion  resistance,  size  and  prices,  and 
very  canfnl  instructions  are  given  for  jointing  caUes. 
-Vccuniulators  arc  also  dealt  with  in  a  similar  way.  with 
complete  iiisiructions  for  their  management.  Telephones, 
steem  and  gas  engines,  and  turbinee  are  also  iUostrstsd. 
Altogether  this  aitalogue  makes  an  interesting  and 
usefiU  work  of  referenoe  to  electrical  contractors  and 
anthoritiee. 

Chislehnret.— At  a  meeting  of  the  Chblehurst  local 

authority,  on  Monday,  tho  deputy  clerk  read  a  letter  from 
the  Provincial  Electric  Lightiog  Power  Supply  Company, 
Limited,  of  5.  Queen  Victoria-street,  notifying  their  intention 
of  applying  for  a  provisional  order  for  supplying  electricity 
in  the  parish  of  Chislehurst.  The  clerk  stated  he  understood 
that  Mr.  Willet,  tho  owner  of  the  Camden  Park  E^ts, 
wee  intargsted  in  the  company,  whose  action  was  taken  in 
consequence  of  the  development  of  the  estate.  Mr.  Willat 
proposed  that  there  should  be  no  gas  used  in  the  houses  to 
be  built  on  his  land,  but  that  each  house  should  be 
supplied  with  electricity  supplied  from  a  central  station. 
I  The  serious  pait  of  tho  matter  was  that  if  the  company 
obtained  the  pravisional  order,  they  would  shut  out  the 
authority  from  supplying  electricity.  The  authority,  how- 
ever, could  pursue  the  •?amc  plan  as  had  been  followed  by 
tho  Bromley  Local  Board,  who  took  out  the  order 
thomsolves.  Mr.  Clarence  Smith  said  that  what  they 
bad  to  do  was  to  prevent  tho  couipatiy  from  getting  att  order 
and  not  carrying  it  out.  If  this  wae  a  respeetaUe  eompaoy 
with  plenty  of  capital,  there  was  no  need  to  oppose  the 
application  so  long  as  tiie  promoters  were  willing  to  supply 
the  neighbouring  property.  The  clerk  .'^lid  cases  had  besn 
known  in  which  companies  without  capital  or  reserves  had 
obLai not i  such  rights  of  very  large  districts  merely  for  the 
purpose  of  retailing  them  to  others.  On  the  motion  <rfMr. 
Clarence  Smith,  seconded  by  Mr.  Charrinpton,  it  was 
resolved  to  make  cnrpiirics  into  the  stains  of  the  applicant*. 

Haaley.— At  the  meeting  of  the  Uanley  Town  Council 
last  week  the  General  Purpines  Gomndttee  reeommended 
that,  in  con.=iideration  of  his  extra  services  rendered  in  con- 
noction  with  the  erection  of  tho  Victoria  Hall  and  Quarter 
Sessions  Oeort  and  the  eltecations  to  the  Town  Hall,  the 
honmgh  surveyor  <Mr.  J.  LoUey)  he  aUowed  two  months' 
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leave  of  absence,  and  Uttt  he  be  granted  the  mm  of  £100. 

In  moving  that  the  rcrommcndatioti  Lc  coiiflrmod,  Aldor- 
xnan  liruiuley  said  ibat  Mr.  Lubley  had  undertakea  a  great 
deal  of  work  for  Ui«  Corporation  outaide  tiM  itrict  duties 
of  his  office,  and  had  thus  nwcd  the  town  a  considerable 
»um  in  eztnu  and  architects'  fees.    He  had  well  earned 
the  gratuity  of  £\00  whieh  it  was  propowd  to  give  bits 
Mr.  Shirley  sccondcil  the  motinii,  nuTifinitrv^  thnt  Mr. 
liobley  pro^Kwed  riaiting  America  during  bis  holiday,  mainly 
with  the  objoet  of  enqairing  into  the  question  of  lighting 
towns  in  that  country  by  electricity.    AMermmi  Charles- 
worth,  in  supporting  the  motion,  said  the  borough  was 
to  be  eongmtolated  upon  having  in  Mr.  Lobley  not  only 
ail  efTIciont  borough  engineer,  but  a  man  of  architcotura! 
skill   His  extra  sarvioM  as  an  architect,  not  only  in 
eonnettlon  with  the  Town  Hall,  Victoria  Hall,  and  Sessions 
Court,  but  at  the  Shambles  and  other  Ooqmration  i>roi)eily, 
bad  saved  the  town,  it  was  estimated,  at  least  £:>00  or 
£600.    An  amendment  to  the  effect  that  the  leave  of 
absence  be  granted,  but  not  the  gratuity,  having  been  pro- 
posed, the  Muv'^!'  jvMTited  out  thtit  the  Corporatirm  were 
committed  to  the  ex|rou(liturc  within  tbo  uuxl  few  years  of 
JBSO^OOO  or  X40,000  in  electric  lighting,  and  upon  that 
question  they  required  the' fullest  information.  In  America 
electricitj  for  pnblic  lighting  was  more  largely  used  than 
in  tfaii  eotuitry,  and  as  the  annreyor  was  going  to  enqnirc 
into  the  subject  during  his  holid.ty,  ho  thought  the  Ooaneil 
would  get  their  money's  worth  back  again  in  the  iDfornia- 
tion  and  aasiatanee  he  would  be  able  to  afford  them.  After 
a  long  disciusion,  the  iniiotidiuent  was  rejected,  and  the 
recommendation  of  tlie  committee  was  then  confirmed. 

Withdrawal  of  the  Birmingham  Tramways 
Order. — The  Central  Tramways  Company  have,  it  is 
understood,  abandoned  the  provisional  order  they  were 
promoting  in  Parliament  to  authorise  the  ext*in»ion  of 
tbo  electric  tram  line  in  birmingham.  This  action  hm 
been  forced  upon  the  company  by  the  opposition  of  the 
telephone  comjiany,  which  obtained  from  the  LokIk'  Com- 
mittee a  clause  requiring  the  tramway  company  to  protect 
the  aodeiffRMwd  telephones  by  making  provision  for 
return  currents  wherever  electric  tramway  cables  may 
be  laid.  The  cost  of  such  an  arrangement,  according  to 
the  tramway  company's  witnessea,  would  amount  to  £1,500 
per  mile,  and  the  total  co<5t,  supj>o->ing  olcolricity  to  be 
adopted  throughout  the  tramway  system,  is  estimated  at 
£90,000.  The  direeton  felt  that  tbey  eoald  not  ask  their 
shareholders  to  submit  to  a  roiiuircnicnt,  in  their  jmlj^ment, 
80  excessive  and  unjust^  and  therefore,  rather  than  accept 
the  ehmse,  they  have  withdrawn  their  order.  The 
immediate  efTect  of  the  telephone  company's  opposition  is 
that  the  Bristol-road  electric  trams  must  still  stop  in 
Suffolk-street  to  the  groat  inconvenience  of  passengers, 
although  the  Navigation-etreet  linea  are  laid  and  were  used 
for  a  time,  until  it  was  found  necessary  to  obtain  further 
powers  to  legalise  their  iu>c.  The  further  and  mure  seriou.'s 
effeet  is  that  the  development  of  the  eleotrie  ajrstem  of 
traction  is  rendered  impossible,  bcciu-sc  the  co^t  of  bying 
underground  wires  (the  only  method  that  will  jiay)  is 
rendered  too  heavy  through  the  demand  of  the 
telephone  comj>any.  The  af*()!icatioti  of  tho  tram 
way  company,  it  will  be  remembered,  was  strongly 
supported  by  the  Oorporatioa,  and  they  resisted 
the  claim  of  the  telephone  comjwny.  Tho  success 
of  the  latter  company,  and  the  consequent  necossai-y  with- 
drawal of  the  iiamway  company's  order,  eompels  Binniiig- 
bam  to  submit  for  an  indcfuiite  period  to  the  nui-;anco  of 
Steam  trams,  which  would  otherwise  have  been  replaced  by 
deolrie  tnuna.  Thia  nanlt  ia  greatly  to  be  regretted.  It 
is  hoped  that  on  a  fatoie  appUcatioii,  nade  beface  another 


Parliamentary  Committee,  the  tramway  eon^aaj  may  be 
MU'cessful  in  obtaining  itsorder  witbout  the  intfoaionof 

the  obnoxious  clause. 

Bradford  Central  Station.— Before  the  Bradford 
Town  Council,  on  Tuesday,  Alderman  F.  Friestman  staled 

with  regard  to  the  electric  lighting  works,  the  present 
works  had  cost  £35,000,  and  he  was  going  to  ask  for 
£6,000  or  £6,000  for  increasing  thoee  worka.   It  was  pro- 
|K>sed  to  put  down  one  300  h. p.  engine,  and  two  80-h.p. 
engines.   The  works  now  were  abki  to  supply  9,500 
amperes,  and  with  this  addition  would  produce  1,800  mora. 
The  proposal  to  light  tho  Town  Hall  was  before  the  Council, 
and  would  probably  soon  be  carried  out,  and  the  committee 
had  a  large  number  of  demands  for  the  electrio  light 
current.    They  hud  not  prc^sctl  the  matter,  for  Ihey  had 
the  interests  of  the  gas  works    in  which  a  large  amount 
of  capital  had  been  sunk — to  preserve,  but  the  increased 
demand  was  consequent  upon  the  superiority  of  the 
electric  light.    He  apprehended  that  the  ('o  incil  would 
wish  that  the  committee  should  keep  pace  with  these 
demanda.  The  two  smaller  enginea  were  required  to 
obviate  the  necessity  of  running  the  larger  engine  in  the 
morning,  wlwn  tho  domaud  was  at  ita  minimum.    By  tlus 
means  the  very  nneeonomiea]  proceeding  of  running  a  large 
engine  at  a  low  jwwer  was  rendered  unnocesaary.  Mr. 
Qalloway  objected  to  additional  expenditure  until  the 
otatioo  paid.  Mr.  Alderman  Feather  ob^eled  to  the 
wcpense  of  maintenance.    He  understood  that  they  were  at 
present  consuming  Gib.  of  coal  per  hour  for  each  indicated 
hoi-se  power,  which  he  had  been  informed  could  be  reduced 
to  IJIb.  per  hour.    He  was  further  given  to  understand 
lb.it  n  proposal  h.nl  been  made  to  the  Halifax  Cnrf^vora- 
tiou  III  supply  a  cuinpleta  electric  plant  and  guamnlee 
a  net  profit  of  7^  [ler  cent.  ;  and  if  that  could  be  done 
at   H.ilifiT,  it   could    l>e  done  at  Bradford.  Alder* 
man  i'riestmau,  in  reply  to  Mr.  Galloway,  said  he  con- 
sidered the  propoeed  expenditure  on  the  eleetrie  li|^t 
station  a  wise  expenditure.    Up  to  the  31st  of  December, 
18ti9,  the  loss  on  the  electric  Ughting  works  was  XI, 079 ; 
during  the  half-year  ended  the  90th  of  June,  ISOO,  the 
loss  was   £7^2  ;  and   frf)ni   that  date  to  thr   ?Oth  of 
December,  IH^O,  the  loss  was  £Mb.    That  showed  clearly 
that  they  were  now  on  the  vetge  of  maUng  the  worika 
p.ay,   and   from   tho  facts  and   figures   he  had  given 
to  the  Council  he  had  not   tho  slightest  hesitation 
in    saying   that  by  the  end  of  next   year  those 
works    would    be    p.i.vint;    more     than     the  interest 
uii  the  money  expeuded  ou  them.   Alderman  Feather's 
sutement  as  to  the  eonsnmption  of  eoal  wae  not  eorreet. 
The  quantity  of  coal  consumed  depended  on  the  quality  of 
the  coal  used,  and  instead  of  the  consumption  reaching  61b. 
|)er  hour,  it  was  more  nearly  about  S|lb.  to  2f  lb.  per  hour. 
At  certain  periods,  when  only  a  very  slight  load  was  upon 
the  engines,  the  consumption  might  be  61b.  per  hour  per 
horBe-|K>wer,  and  that  was  the  reason  why  he  was  asking 
for  two  small  engines.    He  a^^iealed  to  the  Council  to  com- 
])lete  the  installation  in  the  way  projiosed  by  the  committee. 
He  believed  that  it  would  very  soon  be  the  duty  of  someone 
to  ask  the  Council  to  spend  an  additional  sum  of  money  on 
the  electric  li.!;ht  works,  and  that  would  be  the  best  time  to 
deal  with  the  question  of  economy  of  fueL    He  thought 
the  committee  waa  pvoeeeding  in  the  most  eeonomioal 
course  |JOSsible.    There  had  been  a  complaint  in  some 
quarters  about  the  committee  not  adopting  tho  alternating 
cuiTent,  and  in  answer  to  that  comphunt  he  wiabed  to 
state  that  the  direct  and  continuous  current  was  the  one 
must  favoured  by  authorities  on  the  subject,  and  was  the 
006  whidl  would  probably  be  generally  ado(>ted  in  the 

future.  The  resolution  was  carried. 


Digrtized  by  Google 


54 


THE  ELECTRICAL  BNQIHEER,  JULY  17,  189L 


UNDERGROUND  MAINS.-VU. 

THE  8ILVERT0WN  SYSTEM. 

^10  ehiflf  iattura  in  Um  uratem  of  uodernoand  uuina 
■dvocatad  by  tba  Imliii  Rubber,  Otttta  r«rdi«,  and 

Tolegraph  Works,  Limited,  Silvcrtown,  K,,  usually 
known  ;is  tho  Silvcrtown  Com|>aiiy,  tlio  insulated 
conductor  itsolf,  the  exact  in.Uerial  of  the  |iii)C  or  conduit, 
in  which  it  is  laid  being  in  their  opinion  oi  secondarj^ 
importance,  so  long  as  it  permits  of  the  employmmfe  of  a 
drawing  in  and  out  system,  and  is  sufficiently  strong  to 
afford  adequate  mechanical  protection  to  the  cable  placed 
in  it.  The  u  viii  r^jricu  of  the  Silvuii  v, Comjuuiy  ;is  c;tl>le 
manufacturers  extends  over  a  conaiderablo  number  of  years, 
and  during  this  time  they  have  paid  a  great  amoant 
of  attMitioD  to  the  perfecting  of  the  deeifpi  and  mtna- 
betore  of  oleelvie  Hgbt  eaUee,  with  a  view  to 
increasing  their  efRciency  and  durability,  and  have  made 
many  experiments  not  only  with  indiarubbcr,  but  also 
with  waxes  and  bituminous  and  resiiKius  compounds,  used 
either  alooe  or  in  ooniunctiou  with  fibrooa  material  and 
lead  eaaingt.  In  addnJon  to  this,  they  have  had  the 
opportunity  of  practically  testing  other  systems  of  insula- 
tion which  have  been  brought  before  them,  and  tho  result  of 
this  experience  has  been  in  their  ca.^o  to  imprciis  them  with 
the  opinion  that  for  a  thoroughly  reliable  unci  durable  Ry»t«n) 
the  cable  it4elf  must  be  insulated  as  though  it  wore  to  Kc  u-^cd 
under  water»  and  nuut  at  the  same  time  be  capable  of 
•tanding  conalderable  variatfon  of  tcmperatttre  and  expomre 
to  tho  atmosphere,  and  that  it  must  not  depend  in  any  way 
on  tho  pipe  or  condnit  as  a  protection,  except  agaiusl 
mechanical  injuiy,  The  material  which  has  boon  found 
most  aoitable  for  fulfilling  these  conditions  is  vulcaniaed 
indiambber ;  aiui  notwidiBtandiDg  the  expenae  in  the  lint 
place,  it  is  RtAtcd  that  owing  to  the  saving  in  maintenance, 
the  totiil  cost  of  a  system  of  rubber  cables  during  a  number 
of  years  will  compare  favourably  with  that  of  any  other 
system — >.«.,  that  if  the  annual  cost  of  mainteuauco  is 
capitalised  and  added  to  the  first  cost  in  eadi  caaa^  the 
viueamied  rubber  cable  will  more  than  hold  ita  own. 

Foir  nndflfgmnnd  work  two  ctaaaea  of  eaUa  are  nnde : 
one  suitjible  for  high  pressures,  such  as  2,000  volts,  and 
another  for  medium  and  low  pressures,  say,  up  to  about  600 
Tolta.  Both  classes  of  cable  cou^i^t  of  stranded  tinned  copper 
wire,  iostUated  with  first  pure  rubber,  and  then  Toleanisiog 
rabber  of  the  beet  quality,  great  care  beinf;  taken  in  the 
selection  and  preparing  of  tTii5  rubber,  and  in  the  ap[t!ying 
it  to  the  conductor.  The  core  thus  made  is  \  ulcaniscd,  and 
protected  by  compounded  tapes  an<l  biaiduig,  which  have 
been  found  to  provide  amole  protection  against  damage 
from  handling  and  drawing  into  pipes  when  ordinary  eare 
is  taken. 

Before  proceeding  to  the  deeeription  of  the  method 

of  laying  these  cables,  we  may  mention  that  the  Silver- 
town  Comp^uy  ky  very  great  stress  on  the  testing  of 
every  length  of  cable  before  it  leaves  their  factory,  and 
have  adoptiBd  tiie  plan  of  setMling  out  a  oop;  of  the  test  with 
pcaotiMlfy  ail  deltveriee  of  eaUo.  Tte  tests  are  all  made 
ui  water,  with  a  testing  E.M.F.  of  abotit  riOO  volts,  and  the 
insulation  resistance  given  ia  that  at  fjtkieg.  F.,  after  one 
minute's  electrification.  In  addition  to  this  <[UantatitivetCrit, 
they  are  now  prepared  to  subject  all  cables  required  for 
hign-pressure  circuits  to  a  breaking-down  test,  at  the  same 
or  a  higbtt  voltage  than  that  at  which  the  cables  are  to  be 
nsed. 

With  regard  to  the  system  of  laying  the  cable*,  the  Silver 
town  Company  are  decidedly  in  favour  oi  a  drawing  in  and 
out  system,  and  never,  we  understand,  use  any  other, 
although,  of  course,  their  cablea  are  sometimes  laid 
otherwise  when  the  laying  is  not  nnder  their  oontroL 
Their  re.v^on!?  for  this  may  be  briefly  .stated  as 
follows  ;  Tbij  drawing  iu  system  allows  of  e.^tenBioiis 
being  easily  made  without  disturbing  the  burf  ice  nf  the 
ground,  as  a  small  cable  can  be  drawn  out  and  replaced  by 
one  with  a  heavier  conductor,  and  extra  cables  can  oe  drawn 
in  as  required,  if  tho  precaution  has  been  taken  at  the  first 
opening  up  of  the  ground  of  laying  S|>ai  c  jiipcs — which  can 
bo  done  at  a  very  moderate  cost  compared  with  that  of 
openinig  up  the  ground  each  time,  or  that  of  laying  cables  ' 


with  the  full  section  of  copper  when  thore  ia  no  proepect 

of  their  being  required  for  mimediatc  use. 

Thi.s  system  abo  leinh  itself  to  tho  localisation  of  a 
fault,  should  one  exist,  and  to  its  repair,  ow  iiii;  to  the  ease 
with  which  a  faulty  length  of  cable  can  be  replaced  by 
a  good  length.  Although  not  tied  to  any  one  narticular  form 
of  conduit,  they  consider  that  a  conduit  made  of  east-iroo 
socket  pipes  is  the  best,  since  it  combines  great  durability 
w  hh  economy  of  space,  and  afforils  an  excellent  mechanical 
protection.  No  special  attempt  is  nmdo  to  keep  the  con- 
duit watertight,  hilt  the  ^pss  are  laid  with  a  dip  towards 
the  surface-boxe^  the  hottoma  of  winch  (if  there  are  any) 
are  perforated,  and  the  boxes  themsdves  set  on  nibble,  or 
other  loose  material,  to  facilit-ito  the  dr.iwing  off  of  water, 
which,  if  allowed  to  become  stagnant,  might  cause  un- 
pleasant smells. 

The  joints  between  the  conduit  pipes  are  made  with 
robber  rings  of  circular  section,  like  enlarged  umbrella 
rings,  and  this  method  of  making  the  joints  has 
been  found  very  satisfactory,  being  more  expeditions 
than  lead  joints,  and  making  a  llexiblc  line  of  piping, 
which  is  leas  likely  to  receive  injury  from  any  external 
pressure  than  a  rigid  line.  Surface  boxes  of  brick  or  cast 
iron,  graarally  the  latter,  are  placed  at  overy  sharp  bend 
in  the  Ifne  of  pipes,  and  Mso  in  atcMf^t  runs  at  about  every 
100  yards,  more  or  less^  lecoidinK  to  the  siae  and  weightoi 

the  cables. 

Tho  cast  iron  boxes  (Fig.  1)  are  provided  with  an  outlet 
on  each  of  the  four  sides  shaped  like  the  faucet  of  the  pipes, 
and  these,  if  not  raqnired  for  pipe  oonneetions,are  dosed  by 

.1  plug,  and  with  a  lid  consisting  of  a  cast-iron  frame  which 
can  be  Ailed  in  with  material  similar  to  tho  surrounding 
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paving.  Brick  surface  boxes  (Fig.  2)  are  used  where  there 
are  a  large  number  of  pipes,  and  where  the  box  for 
any  reason  haa  to  be  oi  extra  large  sise.   For  house 

services,  smaller  cast-iron  boxes  similar  to  those  described 
above  are  used,  or  a  length  of  pijie  is  replaced  by  a  split 
r  piece  of  an  enlarged  sectional  at  ca  i  Fig.  3).  As  these  pipes 
are  laid,  a  wire  is  tbreaded  through  them  and  left  in  with  its 
ends  made  fast  in  the  surface  boxes,  ready  to  act  as  a 
hauling  line  when  cables  are  to  be  dimwn  in.  The  cnhka 
are  brotigfat  to  the  ground  on  drums,  which  are  placed  on 
statids  near  the  surface  boxe.^,  so  that  they  are  free  to 
revolve  j  the  cable  or  cableti  aiti  attached  by  a  strong 
but  smooth  fastening  to  a  rope,  and  this  rope  is 
pulled  riirougta  the  pipes  by  means  of  the  hauling 
wire,  and  is  itssilf  used  to  guide  the  cable 
through.  In  fitraight  runs  tho  length  of  cable  that 
can  be  ptdled  through  at  one  time  depends  on  ita  vveii^ht, 
but  it  is  not  often  tliat  this  limit  is  reached,  owing  to  the 
frequent  chang«ss  of  direction  oi  the  pipes,  but  when  it  is, 
and  also  at  all  sharp  bends,  the  cable  is  brought  up  to  the 
surface  and  coiled  on  the  ground,  the  cablo  thus  coiled 
being  afterwards  pulled  through  fhe  next  length  of  pfpee  in 
a  similar  manner.  Soft  soaji  or  whiting  is  used  as  a  lubri- 
cant to  reduce  the  friction  between  the  cable  aud  the  pipe, 
and  if  care  has  been  taken  d\iring  tho  laying  to  see  that  the 
way  is  dear,  and  no  obatrucUou  is  left  in  tiie  pipMi  the 
cable  can  easily  be  pulled  in  without  damaee.  With 
nioderat.;  sii'fd  cables,  such  a.s  are  u.sed  on  high-pressure 
cu'cuits.  two  are  drawn  in  togi^ther  into  e.ich  l)i|ie,  but 
with  the  he.ivier  cibles  used  on  low-jiressure  systems,  it 
has  been  found  advisable  to  provide  a  separate  way  for 
each  where  objections  do  not  arise,  as  they  may  in  the  CMB 
of  alternating  cnrronts.  On  high-pressure  circuits  a  eon- 
tinuous  insulation  is  iromsrativo  throughout  all  the  under- 
ground system,  and  the  Silvcrtown  Company  therefore 
consider  it  advisable  to  vulcanise  the  rubber  iosulatioo  of 


biyiiized  by  Google 


THE  ELECTRICAL  ENGINEER,  JULY  17,  1891. 


65 


Molten  sulphur  is  poured  in,  and  is  maintained  at  a 
tempeniora  of  about  290d«g.  to  300deg.F.  for  half  anhiNir, 
by  which  time  the  core  is  complete  ;  the  sulphur  is  then 

drawn  ofT,  the  cover  removed,  and  the  wrappinj^s  taken  off 
the  joint.  If  the  rubber  is  proj)erly  cureti,  it  should,  when 
cold,  I>o  apriogy  and  yield  to  the  pressure  of  the  tinmlh 
nail,  bub  no  mark  ahoold  be  left  when  the  iH^ssure  ia 
Ttmawi.  The  joint  is  then  fintdied  hj  eovering  it  with 
prepared  tnpp  as  a  mechanical  protection. 

The  inipot  Unce  of  good  jointing  is  a  matter  which  the 
Silvertown  Company  specially  insiste  on,  and  it  certainly 
neeraa  rational  that  wlieo  a  continuouBly  insulated  caUa  m 
employed  no  tiniuNiIated  oondnetor  soffaee  sboold  beaOowed 
uri(lcrgr(imi<].  A  system  of  separate  short  lengths  of  insu- 
late^l  cables  intu  each  house,  such  as  adopted  by  Mr.  Bailey 
for  the  Metropolitan  Company,  oilers,  however,  very  great 
advantages  in  the  matter  of  testing,  and  ficiKtet«e  the  witb- 
drawing  and  replacing  of  cables,  and  m  nadewUnd  tiiak 
the  Silvertown  Company  fully  appreciates  the  ad^Tintapc  of 
such  a  system,  where  the  connections  can  bo  made  at  the 
primary  fuse-boxes  in  the  householder's  cellar,  and  where 
proper  precautions  are  taken  to  prevent  excessive  surface 
leakagee. 

The  Silvertown  Company  claims  that  it  has  an  ex- 
cellent record  for  (inderground  work,  as  wherever  their 
cables  have  been  used  and  i.iid  in  accordance  with  their 
recommendations,  the  result  has  been  emiaeallv  satisfac- 
tory. The  amount  of  work  done  by  them  may  be  judged 
by  the  list  wo  ;^ive  l)elow  of  the  supply  companies  in  Great 
Britain  who  arc  employing  their  canles,  in  addition  to 
which  they  have  alwo  laid  Ihcm  for  a  larj^'C  number  of 
private  installations,  amongst  them  the  lighting  of  their 
own  feetoiy,  where  rubber  cables  have  l^en  in  use  in 
concrete  trenches  for  about  eight  years.  On  the  Continent 
also  the  high-tension  distribution  in  Paris,  Tours,  Madrid, 
and  Barcelona  is  almost  exclusively  carried  out  with  their 
cables,  made  either  at  Silvertown  or  Persao,  and  large 
•piantities  have  been  shipped  to  India|Anitoaliiy  andSowk 
America  for  local  supply  companies : 

London  Electric  Supply  Corporation;  Westminster 
Electric  Supply  Company  ;  Mctropolit^m  Electric  Supply 
Company  ;  House-to-House  Electric  Supply  Comjiany,  West 
Brompton ;  Brighton  and  Hove  Electnc  Supply  Com[)any ; 
Crompton  and  Co.,  Chelmsford ;  EastMurnc  Klectric 
Supply  Company  ;  Muir,  Mavor,  and  CSooIson,  Glaii»ow ; 
Hastings  and  St.  Leonards  Electric  Comjany ;  Newcastle- 
OQ-Tyne  and  District  £lectric  Light  Company ;  and  Woking 
Ehetrie  Light  Oonipny. 


GBE060TINO  TIIBBB.* 

BT  B,  J.  nuxNS,  A.H.I.C.K.,  K.u  K.,  n»oiic«  noimiB, 

king's  LYNN". 

In  bringing  the  subject  of  creosotinji  timber  before  this 
association  it  is  hardly  hoped  that  any  uuw  matter  will  be 
introduced.  The  whole  subject  has  been  most  fully  dis- 
cussed by  Mr.  S.  R  Boulton,  A«LC.R,  in  his  paper  on  "The 
Antiseptic  Treatment  of  Timber,"  read  before  the  Institu- 
tion of  Civil  Engineers,  and  the  author  acknowledges  the 
great  assistance  which  that  jiaper  has  been  in  the  prepara- 
tion of  the  present  communicatiou.  Although  the  subject 
has  been  so  fully  dealt  with,  the  author  finds  no  generally 
accepted  practice,  and  having  had  some  little  experience  ol 
the  work,  hopes  by  means  of  this  paper  and  a  fresh  dis- 
cussion to  ensure  a  greater  uniformity  in  the  specifications 
issued  by  the  members  of  the  association.  Inhere  is  at 
present  such  a  variety  in  the  requirements  of  difierent 
sfMcifications  that  it  is  pneUcally  impossible  to  comply 
with  all  with  the  same  plant  The  result  of  this  no  doubt 
very  larj^ely  is,  that  when  firms  are  putting  down  creosoting 
plant  they  only  provide  for  the  requiremente  of  the  majority 
of  their  customers.  Now,  nnfortanately,  this  majority  is 
ttsnalhr  that  eection  whieh  ii  eonawhai  laic,  and  eontwetow 
tilre  aueall  orders  with  the  hope  that  they  may  he  able  to 
get  their  work  passed  even  in  cases  where  their  plant  cannot 
carry  out  the  specification.  At  present  a  good  specitication 
and  thorough  inspection  are  met  with  the  decUration  that 


all  joiiitsunderground,and  with  a  view  tofacilitatcthis  opera- 
tion, tii^  have  devieed  a  portable  vulcanising  kit,  and  drawn 
up  a  set  of  instmetions  for  the  proper  making  of  these 
joints. 

Although  too  long  to  give  in  full,  a  brief  r/snm^  of 
t  heee  instructions  may  be  of  interest,  together  with  a 
deeeription  of  the  spraal  "cure"  employed.  This  latter 
eoniiib  of  a  eiife'lrnn  Tehaped  box  made  in  halves,  with 
flangae  m  that  ihej  ean  ba  bolted  together.  Three 


Fifi.  2. — BricU  -Manhole.    Silvertown  SyHtem. 


circular  openings  are  provided,  one  at  each  end  of  the 
lx)x,  and  one  at  the  end  of  the  T-piece,  for  the  intro- 
doetion  el  the  cables  to  be  jointed,  and  an  opening  is 
provided  in  the  top  half  for  pouring  in  molten  sulphur, 
and  a  cock  on  the  bottom  half  for  drawing  it  ofT  at  the 
end  of  the  cure.  The  joint  between  the  two  halves  of 
the  box  is  made  with  asbestos  packing,  and  those  at  the 
plaoes  wbnre  the  caliieB  enter,  by  wrapping  the  cable 
with  a  atrip  of  common  rubber.  The  sulphur  is  melted 
in  a  separate  pot,  and  when  all  is  ready  is  poured  into 
the  cure,  the  temperature  beiui'  maintained  by  placing  one 
or  more  spirit  lamps  under  the  cure,  and  obeerved  by  a 
thermoneter  introduced  into  the  sulphur  through  the  hole 


Wu.  S.— Bnack  Jmiebien.  SOvsitowa  Qyatsea. 


in  the  top  of  the  box.  With  regard  to  the  actual  making 
of  the  joint,  the  following  method  is  recommended  :  The 
copper  joint  is  carefully  soldered  with  resin  as  a  flux  and 
finishedsmooth  and  clean.  The  ends  of  the  rubber,  which 
have  been  exposed  during  the  making  of  the  copper  joint, 
arc  then  pared  down  to  as  long  a  taper  is  can  be  made, 
and  the  conductor  is  lapped  tightly  with  one  or  more 
layars  of  pure  nibber  strip,  which  extend  partly 
emr  the  tapered  surface  of  the  original  insulation. 
One  or  more  hyers  of  vulcanising  rubber  are  then 
put  on  over  the  full  length  of  the  joint,  care  being 
taken  to  lap  them  so  as  to  exclude  air.  The  joint  then 
nsde  is  tightly  bound  up  with  prepared  tape,  is  then 
covered  with  a  piece  of  alieeting^  macing  a  longitudinal 
isain,  and  firmlv  bound  over  all  with  eelvedge  tape.  The 
sheeting  and  selvedge  taj>eact  m  a  mould  to  keep  the  joint 
in  shape  during  the  vulcanising  process,  and  are  removes] 
sgain  when  this  is  completed.  The  two  halves  of  the  cure 
ars  then  placed  around  the  joint  and  are  bolted  tc^sether, 
jolnto  being  anda  tjghfc  in  tlw  nMUiardaaeribed  abov*. 


Pauor  raad  before  tho  London  mesUpg  of  the  AMOcisttaB  of 
MunkiiMl  and  County  Engineera. 
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thoce  is  00  availAble  plant  in  the  imnMdiAte  noighlioiif- 
hood,  Kod  that  we  mine  tiherefora  lie  eatiifled  either  with 

j^eltiiig  what  wo  can  or  send  to  a  distance.    Now,  inde- 
peiidcntlj  of  the  cxti  i.  ex|>en8^,  this  alternative  renders 
thorough  inspection  extremely  dillicult,  utui  is  <,'Ciierally 
O^pofea  by  contractors  or  our  clients.    We  all  know  there 
can  be  practically  very  little  difference  in  the  labour  or 
time  required  to  do  the  work  efficiently  or  the  reverse, 
and  it  is  therefore  evident  that  if  there  were  a  more  uniform 
Rystcm  of  specifying,  combined  with  more  rigid  iiis[>ection, 
the  supply  would  soon  meet  the  demand,  for  crooeoting 
firms  wotud  speedily  put  down  suitable  plant  for  the  Work. 
Ko  difficoUy  woold  tHuai  be  eac]tBrieacea  ni  gfttioK  what 
we  re(|nlre.    The  importanee  of  1»TingianiMr  creoaoted 
when  it  13  to  be  subjected  to  the  influences  of  the  weather 
hardly  admitoi  of  argumeuU    Abundant  evidence  can  be 
nroducc<i  to  show  that  where  efficiently  done  the  process  at 
least  doubles  the  life  ol  timber.   One  or  two  ficts  on  this 
head  will  mffieeb    The  avecif^  Itfe  of  an  ordinary  un- 
creoeoted  telegraph  pole  is,  on  the  anthority  of  Mi .  W.  H. 
Preece,  F.K.S.,  chief  electrician  to  the  Post  Ollkc,  about 
seven  years,  whereas  a  line  of  creosoted  poles  about  'JO  tniles 
in  length  put  down  in  1848,  were  taken  up  in  IfSb'i,  and 
were  then  perfectly  sound.    Again,  on  the  Gi-eat  Western 
Bailway  it  is  found  that  the  life  of  uncreosoted  6lee|>ers  is 
fiTO  years,  and  that  of  creosoted  sleepers  eight  to  ten  years, 
and  many  last  to  double  that  length  of  time.    In  troju'cul 
regions  timber  is  very  rapidly  destio^ed  by  marine  iimects, 
more  particularly  the  Teredo  Navalis  and  Lininoria.  On 
the  Paa&c  and  AUaotie  ahoree  of  the  States  it  i»  found 
that  auereosotod  pitoi  are  dertroyed  in  two  veare,  whereat 
creosoted  piles  last  from  five  to  si  -  vrar  s    Since  then  the 
process  doubles  the  life  of  timlicr,  ai  d  Uu  cost  of  treatment 
is  not  more  than  2''  per  cent,  of  the  pvime  cost  of  the 
material,  it  ie  a  self-evident  proposition  that  all  exposed 
.  timber  sbooh),  where  possible,  be  creosoted.    If  we  add 
the  cost  of  carpentry,  driving  and  fixing  the  material  to 
the  prime  cost,  the  case  for  creosoting  is  even  stronger,  in 
most  cases  not  adding  more  than  10  per  cent,  to  the  cost 
of  complete  work.    Many  wor  ks  carried  out  by  meml»en9  of 
this  association  inrolve  the  me  of  large  (quantities  of  timber, 
•0  that  the  importanee  oi  the  subject  in  this  regard  should 
not  be  OTsrlookBd. 

Without  going  very  deeply  into  chemistry,  it  may  be 
stated  that  what  is  commonly  called  creosote  is  that  portion 
of  the  products  of  the  destructive  distilktion  of  coal  tar 
which  is  heavier  than  water.  When  coal  tar  is  distilled 
three  groups  of  prodnete  are  prodneed— ▼Iz.:  (A)  crude 
naphthas  or  oils  lighter  than  water  ;  (B)  dead  oil  or 
creosote  heavier  than  water,  and  (C)  pitch.  These  oils 
contain  many  constituents,  between  which  there  is  no  cle.ar 
dividing  line,  but  the  constituents  of  creosote  may  be 
diridod  into  three  groups  :  (1)  the  phenols  or  most  volatile 
portions,  the  chief  of  which  is  carbolic  acid  :  (2)  the  group 
the  princi|)al  of  which  is  naphthalene  ;  (3)  the  least  volatile 
or  liitnniiiious  portions  which  distil  over  at  a  totnperaturc 
beyond  dSodeg.  F.,  the  principal  of  which  is  anthiuciiiie. 
Decay  of  timber  is  brought  about  chiefly  by  three 

rcies — via.,  by  tJie  fermenting  of  the  albusMnoids  of 
sap,  by  the  admission  of  water  Into  the  cells  of  the 
wood,  and  by  the  atticks  of  insects.  In  all  three  directions 
creosoting  acts  as  a  preservative.  The  carbolic  and  other 
acids  in  the  creosote  coagulate  the  allniincri  of  the  nap 
and  airest  the  process  of  fermentation  j  the  heavier  poitions 
of  the  creooote  enter  and  fill  up  the  poree  of  the  wood,  and 
ao  prerent  the  entrance  of  moisture ;  and  the  powerful 
smeil  of  the  creosote,  and  probably  its  flavour,  deter  insect 
life  from  penetrating  the  wood  and  taking  up  its  abode  in 
its  cells.  The  modern  germ  theory  has  entirely  revolu- 
tionised the  accepted  ideas  of  i^cieritists  on  the  subject 
of  the  jKitrefaction  of  animal  and  Tegetable  tinaes. 
It  was  ioniNirl7  believed  that  the  coagnhtion  of  tho 
albumenoid.'!  in  f  hc?o  organic  tis^iues  permanently  prevented 
putrefactiun,  U  haa,  however,  liocn  ilcnionst rated  that 
the  coagulation  of  albumenoids  is  not  pci rviaiicnt,  and  that 
antiseptics  (germ  killers),  whicli  (like  carbolic  acid)  are 
themselves  soluble  in  water  and  volatile  in  air,  are  removed 
from  their  albuminates  by  the  action  of  water  and  air,  and 
so  permit  germ  life  or  fermentation  to  set  up.   ~'  ~ 


deeompoaition,  and  that  in  their  abaeoce  orgsnie  deooiD- 
position  does  not  take  place.   Varnras  Idnds  of  fermenta- 
tions, such  as  yeast,  vinegar,  beoi',  etc.,  have  boon  traced  Vjy 
him  to  a  specific  germ,  which  can  be  detected  and  ctiluvatwl 
and  relied  upon  to  produce  its  special  kind  of  fermentation. 
In  attempting,  therefore,  to  preserve  timber,  we  must  select 
inch  snbstancea  ae  will  be  capable  of  killing  these  organisms 
known  as  germs,  and  will  produce  such  conditions  as  to 
prevent  their  development.   Carbolic  acid  (a  phenol), 
though  a  very  (Kiwerful  gcini  killer  or  antiseptic,  is  niifor- 
tunattiiy  very  voiatile  in  uir  and  soluble  in  water,  and 
several  investigators  have  proved  by  analysis  that  it  is 
present  oolj  in  extremely  small  quantitiea  in  timber  12 
months  after  troatueat  by  ereoeoting.   It  would  therefore 
ap{)ear  that  the  extreme  value  of  this  acid,  which  was 
formerly  ao  much  insistetl  on,  is  somewhat  rloubtful.  Still, 
thcic  cari  l>e  no  doubt  that  the  coagulation  of  the  albumen 
which  is  effected  at  the  commencement  of  the  orocess  is  of 
value,  especially  as  air  and  water  are  afterwards  prevented 
from  reaching  the  interior  of  the  wood  by  the  more  bitu- 
minous portions  of  t  he  crcofiot«  oils.  The  naphthalene  group 
forms  a  large  pro[Mjr-tion,  alwut  GO  pei'  cent.,  of  the  consti- 
tuents of  creosote  oil,  and  has  antiseptic  powers,  though 
they  are  less  energetic  in  their  immediate  action  than 
carbolic  acid.  Naphthalene  itself  is^  howavw,  pacUflally 
insokible  in  water,  and  is  very  much  leas  Totatite  m  atr  than 
the  phenols,  and  at  ordinary  temi>erature8  itBolidifles  and 
tends  to  prevent  the  escape  of  the  more  volatile  portiutis  uf 
the  oils,  and  the  entrance  of  moisture  and  micro-organisms. 
Dr.  Tidy  made  enarimeuts  with  a  view  to  determiniui; 
the  extent  of  vola^ftsstion  of  naphthalene,  and  he  was  led 
to  the  ccM.'bi'-jioii  that  the  loss  was  very  np-i  l       a  day  or 
two,  )iut  alter  that  period  it  decreased  to  aluiosL  nothing. 
This  result  has,  however,  not  'jeen  verihed  by  Dr.  L'lark, 
who  recently  read  a  pafier  on  the  ]>ermanency  of  creosoting 
i^nts.    He  fonnd  that  vohitilsation  went  on  to  a  large 
extent  for  a  very  considerable  period.   This  view  accotda 
with  actual  experience,  for  it  is  a  very  common  thing  to  see 
the  soil  round  8lcei>ers  diacolourefl  by  neosotc  12  nirmt  hs 
after  they  are  laid.    Naphthalene  muat  not  therefore  be 
looked  u^ion  as  an  absolutely  stable  body.  ExperimoDto  are 
now  bein^  made  in  America  with  naahtbalene  alone  aa  » 
preservative,  bat  so  far  as  the  author  Knows  no  resolte  have 
yet  been  publishe  f     'I'hcre  is,  however,  a  practical  difUculty 
in  use  of  pnr-e  napLihalene,  as  it?  ntckting  point  is  abbut 
17.')deg.  F.,  artd  theref»re  it  must  )x}  raiSMte  avaryoott- 
siderable  temperature  before  injection. 

Turning  now  to  the  heavier  or  morshftnufmms  peitfons 
of  tho  creoBOt& — vi/ ,  those  which  distil  over  at  a  tem- 
peiaturo  beyond  ."i-Srideg.  F. — we  find  that  their  function  is 
almost  entirely  contitic<]  to  forming  atr  impervious  skin  or 
shell  round  the  timber,  and  to  this  Dr.  Tidy  attaches  special 
importance,  for  in  hta  epecilication  he  stipulates  that  not 
less  than  25  per  cenL  of  the  oil  should  distil  beyond 
600deg.  F.    Creosote  oils  are  divided  into  two  cksses, 
known  as  London  or  heavy  oils,  and  country  or  light  oils. 
The  London  oils  are  those  obtained  from  coal  tar  made 
from  Newcastle  coal,  whereas  the  country  oils  are  made 
from  coal  fnm  the  Midland  noaHields.   The  London  tars 
yield  less  tar  add  or  phenols  than  the  country  tars,  but 
they  contain  more  naphthalene.    In  ordinary  commercial 
ct  coisute  tho  phenols  vary  from  3  {>er  cent,  to  18  to  20  per 
cent.     In  considering  tho  constituents  for  which  it  is 
necessary  to  specify  in  creosote,  we  find  that  formeiiy  as 
much  as  12  per  cent,  of  phenols  was  sometimes  speeined. 
It  appears,  however,  that  a  very  much  smaller  proportion 
of  phenols  will  effect  the  coagulation  of  the  albumenoids 
which  is  at  first  re>iuircd,  aird  that  if  a  greater  quantity  is 
provided  it  very  quickly  volatilises.  It  should  bo  noted  that 
tho  quantity  of  tar  acids  should  bear  some  relation  to  the 
quantity  of  sap  in  the  timber,  so  that  for  teloxra{di  poles^ 
hop  poles,  and  similar  young  or  sappy  wood,  the  tar  aeids 

sluiuld  1>c  greater  than  for  deals  and  whole  timbers. 
Generally,  however,  it  appears  now  to  be  the  ojiinion  that 
if  5  |>cr  cent,  of  Un  acids  ,ire  present,  it  will  be  sulHcient  for 
ordinary  cases.  The  percentage  of  the  heavier  or  pitchy 
constituents  of  tho  oil  tt  alio  important.  It  is  this  portion 
which  blocks  up  the  iK>re8  of  the  timber.    Dr.  'ndy,  as 


M.  Pasteur  i  previously  stated,  specifies  25  per  cent  of  these  constituents 
hai  now  ctsarly  dflooostnted  that  gems  ai«  tlM  ageiite  of  I  whieh  do  not  diital  under  600d^g.  F.  This,  the  audnr 
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.miLmits,  is  imiiracticable,  as  from  several  analyses  of 
coniniercial  creosote  be  iiads  that  the  residue  at  GOOdc.^. 
varies  from  8  to  15  \itT  cent.  Prolahly  25  por  cent,  over 
63fideg.  F.  ia  about  m  mueh  as  »  obtained  in  practice.  At 
the  flame  time  the  oil  shonld  be  completely  liquid  at  a 
tompeniliire  of  lOOdPL;.  F.,  or  it  caiiiiol  l>o  iiijocte  I  sntli- 
ciently  freely  into  the  iibro  to  furui  the  skin  or  abell  before 
referred  to.  No  ammoniacal  water  should  be  present  in  the 
ereoeote,  as  it  baa  an  injoriooa  effect  upon  the  timber.  It 
i«  the  practice  of  aome  firmi  to  mix  emde  tar  with  their 
creosTitf  nils,  cs;McialIy  if  they  use  country  oili.  This  course 
should  be  deprecatecl,  as  the  crude  tar  conUiiDs  all  the  oils 
lighter  than  water,  whicli  an  of  no  value  for  creosoting 
purpoeea,  and  alio  a  lane  qqantity  of  pitob,  tbo  carbon 
in  wbieh  praventi  the  ofl  from  penetratiiig  the  fitnei  of 
the  timber.  Occasionally  bone  oils  and  mineral  oils  are 
used  fur  creosoting  purposes,  but  as  they  contain  no  anti- 
sc]>tics  they  are  anftforue  purpose,  and  should  bo  rejected. 

_  In  America  creosote  proper — i.e„  oils  obtained  from  the 
disttlUtion  of  wood— are  largely  employed.    This,  no 

'  doubt,  arises  from  the  fact  that  timber  is  much  cheaper 
in  America  than  in  this  country,  whereas  coal  is  much 
more  expensive.  Wuod  creotote  ii  much  more  uniform  in 
Ha  QonatitueDtB  than  ooat-tar  ereoeota,  and  is  loss  volatile  and 

I       aohiblewbmi  exposed  to  air  and  water;  it  also  contains 

*  no  ummonia,  which  is  considered  to  hasten  decay.  It  is 
saiil  to  be  much  more  eilecttve  in  protecting  timber  from 

I       marine  insects  than  coal-tar  creosote.    The  quantity  of  oil 
I       to  be  injected  varies  in  most  specifications  from  Clb.  per 
enbie  foot  to  13tb.  per  cubic  foot    Generally,  it  may  be 
said  that  the  more  creosote  i.s  injected,  the  more  cllicictit 
,       the  proc«ii&;  hut,  of  course,  when  ibis  principle  is  carried  to 
I       excess  the  expeuHO  becomes  pnddbitive,  and  it  ia  found 
I      tbat,  except  in  the  caae  of  very  yonng  timber  or  vwr  amall 
^       acantlingt,  19lb.  per  cubic  foot  \a  about  tbe  praetieal  Hmit 
,       The  .juthor  ha.s,  however,  seen  Haltic  sleepers,  lOiti.  by 
[       5in.,  which  aUorijed  over  2Ulb.  i»er  cubic  foot,  so  tbat 
althouf;h  for  large  scantlings  it  may  not  be  poadUe  to 
\       *oj<Kt  such  a  large  quantity  as  tbis,  still  there  ta  no  pnwticai 
difficulty  in  getting  lOtb.  to  12lb.  injc<  t«d  into  any  timber 
of  the  coniferous  class.    The  S(hecific  gravity  of  creosote 
I        beiit^  aliotit  1*05,  a  gallon  weighs  lOAIb.,  and  tbe  author 
.        submits  as  a  standard  that  one  gallon  (ler  cubic  foot  should 
be  required,  aa  it  ia  more  convenient  to  measure  the  quan- 
tity in  gallona  tlian  in  pounda.  The  procaeaea  by  which 
creosote  is  injected  into  timber  in  this  country  arc  four  in 
number — vi&,  the  open  tank  process,  Bethell's  process, 
Boulton's  process,  aud  Blythe's  process.   These  will  now  be 
'       described  in  the  order  named.   Of  the  o{ien  tank  process 
very  little  need  be  aaid;  it  oonaiata  merely  of  steeping 
'        the  timber  in  creosote  in  in  open  lank.    Unlesa  the  process 
'         is  carried  on   for  a  very  lcn<rlheneil  period,  say,  several 
'        weeks,  and  the  oil  is  kept,  at  a  hip^h  tcmjier.iture,  it.  docs 
\       not  penetrate  beyond  a  very  short  distance  from  the 
aorfaee  of  tbe  timber,  unlaaa  there  ia  a  large  proportion 
*.        of  sap  wood,  or  the  !u»ntling8  are  very  thin.    A  few 

*  sbavinps  with  a  plane  will  entirely  remove  all  traces  of 
*'      creosote  from  the  heart  wood.  Thia  pTOoaaa,  therefore, 

cannot  be  said  to  be  very  satisfactoiy. 
[  In  Bethell's  process  tne  timber  is  placed  in  closed  iron 

'        cylinders,  vjryinj^  in  length  from  40ft  to  80ft,  and  in 

*  iii:inicter  from  4ft.  t/)  7ft.  The  cylinders  have  hemispherical 
f  eiiib,  one  of  which  is  loo«c  and  is  suspended  from  an  iron 
'  arm  fixed  to  the  cylinder,  su  tbat  during  charging  and  dis- 
'  charging  it  can  be  swung  on  one  side.  The  cylinder  u 
'  provided  with  a  faced  flange  at  the  end  which  opens,  and 
\        the  hemispherical  end  is  secured  in  its  place  by  screw- 

*  claraps  which  clamp  the  end  to  the  Lyliinlcr  iLm^o.  The 
'        creosote  is  contained  in  a  tank  or  tanks  underneath,  or  to 

*  one  side  of  the  cylinder,  and  the  tank  and  cylinder  are  con- 
'  netted  by  an  iron  pi])e  led  from  the  bottom  of  the  cylinder, 
J       and  provided  with  a  stop  valve.    Hot-water  or  steam  pipes 

are  taken  from  a  suitable  boiler  anii  fiirn.ice  into  the  cieosote 
"  tanks,  so  that  the  temperature  of  the  oil  can  bo  raiiicd  to 
^  IdOdog.  F.  before  admisaion  to  the  cylinder.  An  air  pump 
'  sitd  a  pressure  pumpb  driven  cither  by  steam  or  hydraulic 
^        power,  are  placed  in  a  abed  adjoining  the  cylinder;  the  air 

*  pump  beiii,:;  coiuiccted  to  ilio  creosote  cylinder  by  suitable 
'        {iiping,  and  tbe  pressure  pump  drawing  its  supuly  of  cico- 

mta  IrcMn  a  tank  and  diaebaraing  it  into  tlie  areoaotv 


cylinder.  It  ia  preferable,  if  i>oi8ibIe,  to  have  a  separate 
tank  for  the  pressure  pump  to  draw  from,  as  the  quautity 
of  creosote  injected  can  then  be  more  accamtdly  meaaored. 
Tbe  proceaa  ia  then  carried  out  aa  followa :  The  timber  ia 
placed  in  the  eylinder,  the  hemispherical  end  fixed,  and 
the  air  pump  is  .set  t';  v.  mk  to  exhaust  the  lir  fu  rn  tb-^ 
B|)ace  unoccupied  by  tbe  timber  and  from  the  pores  of  the 
timber,  the  valve  between  tht  cjlinder  and  the  creoaote 
tank  being  closed  and  a  vacuum  of  about  lOlh.  par  incAi 
being  maintained.  At  the  and  of  an  hoar  the  ia 
opened,  and  thr:  nfmcispheric  pressure  causes  the  creosote 
to  rise  up  the  pipe  connecting  the  cylinder  and  tank,  and 
fills  up  all  spaces  in  the  cylinder  luA  oceopkd  by  timber. 
When  tbe  tank  ia  fall  the  air  pump  ia  •lopP*'^  ^ 
praeaure  pump  ii  aet  to  work,  and  eraoaote  n  pumped  in 
under  pressure  until  the  require<l  quantity  has  been  in 
jected  into  the  wood.  Tbe  time  occupied  in  thia  operation 
depends  on  the  <{aantity  to  be  injected  and  tbe  state  (A 
the  Umber,  varying  from  10  minutes  to  aa  badt  honra, 
the  pressure  varying  from  SOlb.  per  square  in<m  up  to 
1201b.  per  square  inch.  The  quantity  to  be  pumped  is 
determined  by  multiplying  the  cubical  contents  in  feet  of 
the  charge  of  timber  by  the  specified  quantity  of  creoeote 
per  cubic  foot  The  tank  from  which  the  pressure  pumf 
draw^  ita  supply  is  provided  with  a  gauge  by  meana  of 
which  the  quantity  pumped  can  be  measured.  When  the 
required  uuantity  of  creosote  has  be«Q  injected  the  pump 
is  stopped,  and  the  valve  connecting  the  cylinder  with  the 
creoaote  tank  ia  opened,  and  the  oil  ia  allowed  to  drain 
hade  into  tbe  tank.  The  eylinder  ia  than  opatMd  and  the 
charge  of  timbp-  withdrawn. 

Boulton's  process  ditfers  from  iietbell's  in  that  the  tempe- 
rature to  which  the  oils  are  raised  in  the  creosote  cylinder 
ia  213daK.  F.  to  2m»g,  F.,  inatOMl  of  ISOdag.  F.  To 
eflect  thta,  ateam-pipea  are  introduced  Into  the  creoeote 
cylinder.  The  plant  required  is  similar  to  that  for  Bethell's 
process,  except  that  besiaes  the  above-mentioned  steam-pipes, 
a  steam-dome  ia  fitted  to  the  cylinder,  and  a  surface  con 
denaer  to  the  air  pmaik  The  principle  on  which  the 
proceaa  reata  ia  the  fut  tnat  whereaa  the  boiling  pointa  of 
the  creosote  oils  vary  from  about  2.'i0deg.  F.,  to  TOOdeg.  F., 
that  of  water  is  212deg.  F.,  consequently  all  tbe  moisture 
present  in  the  timber  is  driven  out  in  the  form  of  steam 
by  the  heat  of  the  oils,  and  thia  steam  ia  exhausted  by  the 
air  pum])  and  aubaeqnently  eondeaaed  without  any  appre- 
ciable (juantity  of  crcosot-c  bcmg  evaporated.  At  tne  same 
time  tbe  timber  does  iiut  suiTer  from  this  excessive  heat, 
because  that  heat  is  applied  through  the  medium  of  the 
oils,  and  is  not  a  dry  heaL  The  process  is  carried  out  in 
the  following  manner :  Aa  aoon  as  the  cylinder  is  charged 
with  tim'vcr  and  closed,  oil  is  introduced  until  the  cylinder 
is  nearly  hiil,  anil  the  temperature  raised  to  212deg.  F. 
to  22iMeg.  F.  The  ail' purn; .  i-  tV.v.w  started,  and  the  air 
and  steam  exhausted  until  no  further  water  Hows  from  tbe 
eondeiMer.  The  pressure  pump  is  then  worked  until  the 
required  quaritity  of  creosote  ia  injected.  Tbe  timber 
al<sorbs  a  large  quantity  of  oils  by  displacement  as  the 
moisture  is  driven  out,  so  that  the  pressure  pumps  have 
le^  work  to  perform,  and  less  oil  has  to  be  forced  in  by 
that  means — a  clear  advantage  over  Bethall't  pwcaaa  The 
total  quantity  of  oils  injected  is  the  sum  of  the  quantity 
absorbed  by  displacement  and  the  quantity  injected  under 
pressure.  The  first  of  these  quantities  is  ascertained  by 
completely  filling  the  creosote  cylinder  and  dome  with  oil 
before  th»  air  pump  ia  started,  then  reading  tbe  gauge  in 
the  creoaote  tank  A  amall  quantity  of  oil  is  then  run 
back  from  the  cylinder  into  toe  tank,  to  secure  a  space  at 
the  top  of  the  cylinder  in  which  the  air  and  steam  can 
gather.  When  the  exhausting  process  is  finished,  tbe 
cylinder  and  dome  are  again  filled  and  the  gauge  again 
read.  The  difference  between  the  two  randiafga  gim  the 
quantity  required — i.e.,  already  abeorbod.  The  aeeond  of 
these  quantities  is  the  balance  required  to  comply  with  the 
specification,  and  this  is  then  pumped  in  by  the  pr«»>«ure 
pump  from  a  tank  fitted  with  n  eootents  gauge.  Boulton'a 
process  is  a  very  marked  impnyvaoient  on  tbe  okier  syatem, 
more  esfiecially  when  treating  timber  whieh  haa  been  water- 
seasoneil,  or  which  is  very  green.  To  put  it  in  plain  words, 
tbe  timber  is  boiled  in  the  creosote,  and  by  tbat  means 
all  thf  wat«r  and  ntoal  of  the  aap  are  rainovadi  aa  wtll  m 
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the  air  from  the  cells  of  the  timber,  and  the  ontMto  oils 
teke  their  plaos.  Tha  advantagM  of  tli«  prooM  an  not 
ao  inarkMl  when  treating  deala  or  other  eawn  timber,  whieh 

is  usually  fairly  well  swisoiied  an  J  toleialily  dry,  l>ut,  it  is 
common  [tracfico  to  take  Memel  timVier  and  pitch  pine, 
out  of  seasoning  ponds,  and  put  straight  into  the  creosote 
cylinders.  lu  such  a  case  Betbell's  process  cannot  material ty 
redncii  the  quantity  of  water  in  tha  time;  moreljr  exhaust- 
ing the  air  and  reducing  the  pressure  on  the  outside  of  the 
timber  will  not  extract  any  large  quantity  of  moisture, 
and  when  the  pressure  pump  is  put  to  work  and  the 
creoaote  forced  into  the  timber,  the  water  is  only  ciriven 
moM  deeply  in,  and  then  sealed  in  by  the  bituminous 
portions  of  the  oils.  It  will  thua  be  seen  that  it  may  be 
^uite  possible,  by  using  BMlulfB  process,  to  fix  in  the 
timber  an  doiMint  of  danger  to  its  daimbility. 

(To  U  m^Mki.) 


IHB  DABMSTADT  CENTRAL  STATION. 


Tlie  Darmatadt  municipal  anthoritjes,  if  they  have  not 

fret  made  their  central  electric  light  station  j)ay,  have  at 
east  done  good  service  in  publiahin^  very  full  reports  of 
their  accounts  since  the  commencement  of  the  undertaking' 
in  1888.  The  following  analysis  of  tbe  report  is  given  in 
the  Revue  Industrielle,  and  as  it  gives  very  ftUl  dl^U  both 
of  the  first  cost  of  installation  and  of  the  various  items  of 
receipt  and  expenditure  for  tbe  time  the  station  has  been 
working,  these  details,  although  applyiiJi  to  continental 
practice,  cannot  fail  to  he  of  considerable  interest  to  all 
electrical  engineers 

DiibrilniiieH, — The  network  of  conducton  ostenda  over 
23  ttreeta  and  squares,  having  20  janetioa-bone.  Hie 
network  is  fed  by  fccdens  leading  direct  from  the  station 
to  the  points  of  distribution.  The  mains  us6>i  are  of  lead- 
covered  cable,  armoured  with  iron  on  the  outside.  The 
following  are  tbe  different  eecUona  and  leogtha  both  of 
•famt  nSiu  and  aerrioe  maim : 
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33,819-1  total  length. 

Skrvics  MAiva. 

Lmgths  272-4  melm  of  condaetais  of  6  mm* 

1,168-8      „  „  10 

1,072  „  16 

864        »  „  25 

265        n  n  35 

66        M  „  50 
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3kl98>2  total  hogth. 
Total  of  iho  wholo  Isngth  of  majna^  87,017*8  metvea. 

The  main.^  havo  been  tested  at  several  point*  irlthottfeany 
diminution  of  the  insulatiou  being  found. 

riant. — Of  the  engines,  dynamos,  Ixjilers,  and  accumu- 
lators, the  first,  the  report  states,  have  worked  well,  but 
troubia  has  been  experienced  with  the  accumulators.  Tbe 
glaaa  Tonela  frequaatly  oraeked,  and  have  finally  been 
replaced  by  woodoi  easee,  and  the  wbolo  batttty  removed 
from  a  chamber  partitioned  off  from  the  engine-room  to  a. 
separate  room.  Since  this  time  (August,  1889)  the  accumu- 
lators have  acted  with  entire  satisfaction. 

ifet<rs.—Eac\i  insUllatttm  is  fitted  with  an  Aroo  meter. 
On  August  1, 1890,  US  aetMS  wwo  in 


Cushmurs. — For  the  year  1889-90,  the  number  of 
customers,  including  the  theatre,  was  125,  uaing  576  lamjoa 
of  10  cp.,  3,594  lampe  of  16  c.p.,  1,263  of  25  cp.,  and  24 

lanijw  of  3.5  c  p, ;  also  26  arc  lamps  of  six  amperes,  and  2i 
iito  l.inips  of  10  amperes,  equal  in  total  to  r),  U).3  lamps 
of  I'l  c.[i.  There  were,  bcsidep,  two  motors  of  1}  h.p.  each. 

(The  theatre  alone  has  480  lamps  of  16  c.p.,  1,210  of 
16  c.p.,  787  of  25  c.p.,  aud  18  arcs  of  10  amperes.) 

During  1890  this  list  received  the  addition  of  15 
customers,  with  15  10-c.p.  lamps,  291  16-c.p.,  43  25-c.p.,  C 
36-c.p.  lamps,  and  t  arcs. 

Tbe  receipt-^  <;ince  the  time  of  working — Ist  September, 
l.sss,  to  31st  March,  1889— for  sale  of  current  wem 
43,234-55  marks  (say,  £3,161),  consisting  of  : 

Private  lighting   23,17510  marke  (£1,158). 

Tbeatnof  thoGnadDohe...   20,059-86    „  (£I,002V 

Under  these  conditionn,  one  incandescent  lamp,  reduced 
to  an  average  of  16  cp.,  has  l»ought  in  for  supply  of 
eamnt  duriog  ef^t  montha : 

f(f)  For  private  lighting:  TT34  marks  (the  mark  is 
practically  Is.),  corresponding  to  a  mean  j>6riod  of  lighting 
of  283-5  hours  per  annum. 

(b)  For  tbe  theatre :  6*58  marka,  oonoipooding  to  an 
average  sorrico  of  164'5  boms  per  aimiUD. 

For  the  year  1889-90  the  reedpta  abowod  OS^BSS'M 

marks,  comprising : 

Private  lighting   32,884  08  marks. 

Theatn  ligbtiiig   22,938-76  marka. 

A  16x.p.  lamp  therefore  brought  in  during  1890  : 

(a)  Private  lifting,  13-44  mario,  corteepondiog  to  an 
average  serviee  Of  3S6faoitrR  peraooum. 

(h)  Theatre  lighting,  7  53  m.arkl,  OOm^nding  tO  a 

service  of  ISS'S  hours  per  annum. 

Cost  of  /Vmfadjon. — ^Tbo  report*  show  that  tha  eonaomp* 

tion  of  fuel  in  I888-S9  was  3-02  kilogrammes  (6-64lb.)  per 
horse  power  hour.  In  1889'9U  thi«  became  2-46  kilo- 
gramme {'y^^  lb.). 

The  fuel  ezclusivelv  used  waa  coal  from  the  Pluton 
minee.  In  1888^9  ui«  eonamnptioii  waa  509,005  bito- 
grammes  (1,119,8101b.,  or  500  tons),  which  gave  in  clinkers 
and  ashes,  etc.,  34,884  kilogrammes,  or  C  Sj  per  cent.  In 
1880-90  the  consumption  was  515,320  kilogrammes  (.531 
toii.H),  with  a  residue  of  26,507  kilogrammes,  or  4-86  per 
ceriL 

The  consumption  of  water  for  boiler  supply  and  cleaning 
according  to  the  registration  of  the  water  meters,  was  4,5^ 
cubic  metres;  and  in  1889-90,  3,917  cubic  metre.=! 

As  regards  the  four  engines,  the  numV>er  of  hours  worked 
was  3,295  in  1888-89,  and  the  Ustal  output  841,973  ampere- 
boon,  168^584  borae-power  hours.  In  1889-90  the  boors 
of  working  were  4,902,  total  output  1,108,801  ampere 
hours,  or  221,770-2  horse  power  hours. 

The  following  are  the  hguros  of  the  work  done  by  the 
aoewavUtoc*  in  188849,  from  November  to  March  : 

Charge   118,480  ampere-hours. 

Discharge   73,677  ampere-hours. 

Mmn  efficienqr  in  ampara-bonn^  62-1  per  oanto 

In  1880  90,  from  111  April,  1889,  to  end  of  March,  1890 

Charge   266,610  ampere4ioara. 

Dischai^o   164,198  amperoboon. 

Mean  efficiency  in  ampere-hours,  57 -8  per  cent. 

The  smallnem  of  tho  tuo  made  of  the  batteiy  ia  ax^ 
plicable,  in  tbe  first  pkce^  to  the  aitentionB  mentioned 

above,  but,  above  all,  for  the  reasori  that  tho  l.vrgo  battery 
had  to  bo  reserved  for  the  theatre  in  order  to  a.ssuro  light, 
in  case  of  need,  from  G.30  to  10  j).m. — t.f.,  just  at  the 
moment  when  it  might  be  most  advantageously  employed. 
After  the  closing  of  the  theatre  the  accumulators  light  the 
town,  and  are  working  at  tho  maximum  to  11.30 — ^that  ia, 
for  an  botir  at  most — when  they  furnish  all  the  ennrent. 
After  11.30  fi.m.  the  conMmi]>tion  is  r.ii)idly  lowered,  and 
remains  stationary  until  6.^0  a.m.  next  morning.  After 
this  the  battery  is  again  lucd  for  about  an  honr  to  furnish 
a  maximum  cozrent.  As  it  is  alwaye  in  the  morning  that 
tho  rebeanMb  take  pl»e9t  for  wbkb  the  lighting  is  very 
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the  year.  On  the  other  haad,  th«  following  rebatM  an 
given,  uking  the  16  c.p.  utNiri^l. 


Hours  of  service.  Rebate. 
800  houn  a  y«ar  par  lamp    5  per  cant 

1|000         ff  II  7J  ,1 

1.200         ,.  „  10  „ 

1,500         .,  „    12A  ., 

2,000         „  ,  15 


From  the  tabic  of  the  "active"  and  "passive"  capital 
in  the  electric  light  sUlion  oti  April  1,  1890,  as  well  as  the 
statement  of  rccei[)t8  and  expenditure  of  the  16  candle-power 
hour  taken  as  basis,  it  aiijpean  as  if  the  Munioipality  would 
have  to  subscribe  yet  nirtlNr  to  the  coat  of  adntauiw 
bafOM  tbe  installation  is  on  a  paying  basis. 


SkUmatto/  Accounts,  April  1,  1890. 
L  Active. 

Engines,  boilen,  dynuno^  aama,  appvtttts,  Marks. 

and  instrtiments    189,388 

Accuiiiulators   22,734 

InttallationiBatacul   5,208 

Mains   243,763 

Buildings   IfiLfiBS-^S 

Provision   of  reserve  material,  installation 

stores,  warming  apparatus,  etc   11,379*86 

Total  (marks)    637,li>l  79 

2.  Parstvr. 

Capital:  Loan  July  1,  ls8S,  at  3.',  per  cent, 
627,600,  less  sum  deducted  'for  1888  9, 
3,m'60   624.362-60 

Loan  .it  1  per  cent,  from  Municipality,  sub- 
vention for  cxti-aordinary  expenditure    1,409"43 

Funds  for  mainlonatico  provibionally  piltattbe 
disposal  of  the  electric  lightluud   11,379  86 


Total  (marks)   637,15179 

Skikmnt  ^  RtnajtiA  md  E/pettdUun^  iS89-90,  iadvdiug 
Atumnu  Remm, 

1.  RbcHPTS.  Marks. 

Sale  of  current    56,822  84 

Lamp  tax    6,90T-81 

Hire  of  meters    837-53 

Sale  of  arc  lamps  and  carbons   74 

Kent  recoivc<i  for  bttUdingi  and  aitai   900  00 

Various  receipU   226*26 

Charge  for  hooM  imtaUatiom   3,61S'S6 

Total  receipts  (marks)    67,747  74 

S.  ExPKNDmm.  Marks. 

Interest  on  capital   21 ,907'r)0 

Sinking  sum  on  loans    3,137'50 

Salaries  and  wag^  ,   17,284  09 

Ofllce  ezpeosM   929*27 

Commissiom   45*48 

Taxes  and  contributions    1, 005-1 

Maintenance  of  builditigs,  etc   ii37  UO 

Maintenance  of  machinery   839  15 

Consumption  of  fuel  and  water   11,674-45 

Cleaning  material  and  oil   1,432' 42 

Lighting  of  sUition   1,509*11 

Maintenance  of  under;;round  mains   14*53 

Matuifacturc  and  maintenance  of  melon   1,013*79 

Manufacture  of  iucandesceut  lamps   8,323*86 

Manufacture  of  arc  laoipsi,  Otc   464*67 

Maintenance  of  instruments  and  tools   162  37 

Coat  of  house  installations    2,130*12 

Bonnnafttoda   12,472>11 


variable,  tho  faattary  moat  be  at  ouce  charged  to  its  full 
capacity,  in  oidor  to  fnninh  any  lighting  that  tnay  be 

necessary.  Witli  another  arrangement  the  dynamos  might 
have  been  nni  all  the  morning,  which  would  be  a  ),'uod 
deal  cheaper  than  the  use  of  the  batteries,  and  the  battery 
need  only  be  charged  sufficiently  for  ordinary  require- 
inonta. 

/VmiJirw/ .<?/rt^>ft>.^^  -The  following;  arc  tbofigumgivon 


in  the  report  of  the  cost  of  coustructiou  : 

Cti^d  Sb^oa.  Marks. 

Steam  engines    51,750  10 

Dynamos    4r»,8R7-17 

Accumulators   2  l'  ,    y  G  G 

MotoUo  enmos    2.706  42 

Boilen    39,908-25 

Lwtnmwits  and  mppimtui    $9,96644 


1\»tal  (mtrks)   906,030-04 

Mmiu, 

Coat  of  condncton   199,920-63 

Laying   10,912-46 

J  unction -boxes    6,44093 


Total  (marks)   317,274*02 

BuUdmijs. 

Coat  of  aitea    60,055-35 

Generating  sUtion   62,026-94 

Heating  by  steam   976-83 

Front  of  building    40,470  93 

Aocassories    4,970-37 


Total  (marks)    158,500*42 

Marmgemeni  and  General  Expendihtre. 

Mauageuioiit  of  works   31  ,.'l!;»0-97 

General  expenditure  9,569-31 


Total  (marks)   40,960'38 

InddetUai  Esqienaes, 

Co.$t  of  instsUaliioDB  sft  eusloDisn  ...  36,806*53 

Tdepfaom   84-71 


Tbtal  (nsrks)   36,891'36 

Summary. 

According  to  the  figures  above  tbo 

cost  of  construction  amount  to   660,156*01 

From  this  are  reimbursements  for 
iiistdkdikMiscuTiodout...   43k532'24 


Lsaviog  (marks)    616,633*77 


The  enstODMns  bavo  to  (mt  the  necessary  charges  for 
laying  the  current  on  to  the  nome,  for  the  running  of  all 
Mirca  inside  the  entrance  of  the  .  bouse,  as  well  as  all 
necessary  fittings.  For  the  meters,  which  are  lent  by  the 
town,  5  per  cent,  of  their  value  is  to  ]>e  paid  as  hire.  The 
normal  price  of  one  IG  candle  power  hour  is  four  pfennig, 
equal  to  just  under  jd.  The  charges  for  incaodesosnt  lamps 
of  higher  candle-power,  and  of  arc  lamps,  are  eitbor  reckoned 
proportionately  to  the  consompttoo  of  current  or  the 
candle-power. 

After  the  station  had  been  put  into  operation  it  was 
decided,  beaidea  thia^  that  the  cuetonsr  nnst  pay  lor  all 
are  carbons  used  as  well  as  for  the  eost  of  these  lamps 

themselves,  while  the  incandescent  lamps  were  to  be 
supplied  and  roncwod  by  the  town  Against  this  the 
Municipality  levied  an  annual  tax  of  six  marks  perlneMl- 
deeoeat  lamp  of  10  cp.  to  50  cp.,  and  of  25  marks  per  arc 
tamp.  These  eondftions  were  not  approved  by  the 
customcrit,  and  were  afterwards  modificd  (Ist  September, 
1889),  enacting  that  the  customers  must  procure  not  only 
the  arc  lamps  and  their  carbons,  but  also  the  incandescent 
kuapa,  or  rather  buy  them  at  the  electrio  station,  the  Uz 
for  Inoips  being  altogether  suppressed.  At  the  same  time 
a  minimum  period  of  lighting  was  enactod,  corresponding 
for  a  16-c.p.  lamp  in  private  houses  to  U  G  of  an  hour  a  day, 
and  in  shops  and  fectociee  to  one  hour  a  day.  The  other 
incandeeoeat  hmpsi,  tad  tibe  are  lamps,  have  proportionate 
miaiiiuim  periodi.  Tlie  euleornwr  who  has  not  paid  for 
tJm  fall  is  ehmsid  th«  diffwMiM  «t  the  end  of 


Total  «Kpenditnra  (marks)    84,073*47 

The  hour  of  service  fcir  one  lfi-c,|).  incandescent  lamp 
costs  four  pfennig,  or  so  that  for  a  sale  of  current  of 
M.  55,822-84,  the  number  of  lamp-hours  ia  1,395,571. 

It  reanlts,  from  abovSi  that  the  ooet  price  per  16  c.p.  lamp- 
hoar  at  tbe  eoatooMr,  dedveting  the  accessory  receipts,  is : 

^^'^^^1,^95,571^'*^  ■  ^'^^^  P**"*"^' 
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AU  Rights  Rf^ervfd.  Serrftaru^<!  and  Manager$  of  Companies 
an  mvited  to  furnish  notice  of  Meeiiags,  Imu  of  New 
Stanty  tnMBMmty  Omlrarfr,  mid  tmg  in^miiaiion 

COnnMicd  tcith  EhrSritcd  En^ni'eriiig  u-hUh  vuiy  hf 
interesting  to  our  readers.  Inventors  are  informed  that 
My  aeeamd  cf  ttdr  tHMntibm  mOmUM  lo  m  vill 

IWHM  MIf  illf  CSNlUlMriillNk 

y'B  wjnmunuathns  inlrtidfd  for  the  Editor  sfwuIJ  be  (ullre.&s<d 
C.  H.  W.  Biggs,  139-140,  Saiisbmy  Court,  Fleet  Street, 
Lmkmt  BX!.  Aim^mm  tmmmieaHaiu  nol  he 
notkad. 


TO  ADYERTIS&RS. 

AimiUtmmilt  OoM  he  aMrmed  to     PuhHsher,  189-140, 

Salisbwrif  Court,  Fleet  Street,  B.C.,  and  $}undd  reach  him 
tut  later  than  noon  of  Thursday.  SpMlai  Tenns  for 
a  ieries  eon  be  arranged  on  e^icatiott. 

snotTioRt  TienrT"  «■<  •*wut  wmm-  idYevMte- 

monta  will  be  rhiirgti  at  THREE  WOlMftrOMl  niRT, 
wttb  ft  Mimif  UM  aterge  of  BinPIKOM. 

TO  BUBaCRlBBRR. 

'  Tam  l^nnuctUL  finaxm"  earn  U  had,  hf  Order,  from 
mf  IFtmageml  im  Temn  or  Country,  and  at  the  various 
Bailwav  StiUims ;  or  it  (an,  if  preferred,  be  ngpUed 
direct  from  the  (/(/ice,  on  the  foUotoing  terms : — 

3  montlit  V  ntuDtlu  is  tuouUu 

United  Kufldm^  ...  ai.  M.  ...        6d.  ...    i3m.  0.1. 

meUm  Om  Portd  Uaioo  4iL  4d.  ...  Bi.  Sd  ...    Vh.  ^. 

OUmt  FlMM.   4ju  lOd.  ...  9s.  8d.  ..     ISk.  6d. 

(Post  FrM  Payable  in  Ailvanoe.) 

fStegues,  Post  Office  and  Ptw/a/  Order:,  for  Suhscripli&m 
a$uL  Advertisements  should  be  made  payable  to 
a  H.  W.  BiOflBi  lS9'UiOt  SOitiwy  Court  Fleti 
Stnttt  Lmdm,  mi  H  mmd  *'  OWm  Bemk.* 

■OQIB  IHiVm 

Vote.  I,  to  VI.  ineMM,  new  series,  of  **Thb  BuotmiOAi. 

Knoikkbk  "  are  ttoto  ready,  Jiid  can  be  had  bound  in  bhu  eloth, 
Ut  Uttered,  jpriet  8s.  Sd.   Sulmribers  tan  hoot  their  own  eopies 
itmiferMs.  8d.,  ertomrs  for  bending  em  h*«ibtiumd,priee  it. 


IHPORTANT  NOnCE. 


tTt  mug  oeeanemaUg  feUow  the  lead  of  our  Amerioem  Oontem- 

porarie*,  ttpeciaUy  fph«t^  they  point  out  a  aerviceabU  tcay.  They 
are  ttot  backward  in  asking  their  frieitd*  to  </<i  ail  Ihey  can  for  the 
wdfare  of  the  paper.  We  «ft  our  friends  to  nm«mW  «w.  No 
Papw  that  w  knoto  ever  refutes  Sttbseribers  or  Adi>erii»ers,  A'or 
do  we ;  in  fad,  u-*  invUe  them,  MiraMf  that  theg  «nU  get  full 
value  for  their  money. 


CARLOW. 

TTie  recent  election  at  Carlow  has  made  prominent 
at  the  present  moment  a  town  which  seams  destined 
to  become  still  more  prominent,  being  the  first  Irish 
town  to  reoognisA  and  Mt  upon  the  conclusion  that 
the  waste  water  power  near  a  tovrn  tnigbt  with 
advanltij^e  l)e  utilised  to  piuvide  light.  The  ordinary 
Euglishmaii,  used  to  the  high  preaaovo  of  busineas 
life,  can  hardly  realise  the  esaot  position  of  such 
towns  as  Carlow  in  the  ranks  of  progressive  to%vns. 
To  him,  accustomed  as  he  is  to  noise  and  bustle, 
the  quietude  of  a  piosperous,  comfortable  ooonty 
town  in  the  midst  of  a  purely  a^enltnral  coontiy 
is  characteristic  of  Rip  van  Winklcisrn  rather  than 
of  prnn;resR.    Hut.  on  the  other  baud,  those  who 
hve  in  renjoter  districts  claim   to  recognise  the 
go^headness  of  such  places  as  Caiiow.  From 
whatever  standpoint  one  views  Ihe  situation,  the 
fact  remains  that  Carlow,  for  good  or  for  ill,  has 
taken  a  step  which  other  places  have  talked  about, 
ana  done,  when  the  talk  has  ended,  abeolntely 
nothing.    Situated  some  56  miles  south  of  Dublin, 
at  the  junction  of  the  Burren  with  the  Barrow,  a 
considerable  amomit  of  water  power  is  available. 
In  years  gone  by,  befbre  Bnssia,  America,  sad 
remoter  parts  of  the  eartii  supplied  us  with  corn  and 
flour,   hnjie  mills   were   actuate(^  by  the  waters 
of  the  Barrow,  and  many  another  Irish  stream. 
Now  the  mills  are  not  worked.  More  modem 
milling  appliances,  added  to  the  action  of  the  Corn 
Laws,  buA'e  driven  the  industrj-  into  other  quarters. 
At  Milford,  some  five  miles  from  Carlow,  stands  one 
of  these  some  time  silent  mills,  its  huge  waterwhed 
inactive,  and  its  gearing  rosting  away.    The  hspf^ 
tliou{:;bt  of  using  the  waste  power  came  to  willing  ears, 
and  the  result  has  been  to  mstall  in  a  portion  of  the 
old  mill,  a  dynamo-toom,  the  machinery  in  which 
is  at  present  driven  by  the  old  mill  wheel,  but  which 
will  soon  be  driven  hy  turbines.    With  a  little  care 
we  should  imagine  some  three  hundred  horse-power 
can  be  obtained  from  the  Barrow  at  this  point, 
and  two>third8  of  that  power  would  suffice  to 
bVbt  every  nook  and  comer  of  Cailow.   The  matter 
of  the  town  lighting  had  long  been  a  sore  pomt. 
The  Commissicniers  and  the  gas  oompany  did  not 
quite  agree,  and  latterly  the  town  was  lighted  wntb 
oil — when  the  question  was  pnt  to  Mr.  J.  E.  H. 
Gordon,  who  grasped  the  situation,  made  his  pro> 
poflal  to  the  Commissioners,  which  was  accepted, 
and  within  a  few  months  of  such  agreement  the  work 
has  been  .so  far  completed  that  the  town  lighting  is 
regularly  carried  out.    The  formal  inauguration  of 
the  hghtiug  was.  as  is  usual  in  such  cases,  made  the 
pretext  for  a  coovi-vial  meetiiig  and  dinner  at  the  Town 
Hall  on  Monday  last.    ^fr.  TTamraond,  the  newly- 
elected  member  of  Parliament  for  Carlow,  who  has  for 
12  years  been  chairman  of  the  Town  Cuiumissioners, 
delayed  taking  his  seat  in  the  House  of  Commons  in 

order  to  bo  present  at  the  inaugural  banquet.  This 
action  tells  its  own  tale  as  to  the  interest  taken  in 
the  hghtiug.  Deputations  from  Deny,  iviikeuny, 
PortadoWD,  and  other  places  were  also  pnasnt  to 
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inspect  the  wodn  tad  the  ngnlts  at  Oarlow,  and 
from  what  we  coald  gatibor  ik  w  pretty  cortnin  that 

R  number  of  towns  will  follow  flio  load  frivtnt  to 
tbern.  It  seems  to  us,  then,  that  a  good  meed  of 
praise  should  be  given  to  everyone  connected  with 
this  lifrhtiag.  Certainly  Waterfora,  Belfast,  and 
othfr  places  in  Ireland  have  not  been  behind- 
hand in  itilroduciiit;  the  light,  but  here  we  have 
an  inland  town  of  only  some  six  thousands 
of  population,  with  no  &ctorie8,  initiating  the 
use  of  its  natural  sources  of  power  to  give  light ; 
and  undnij1>tL(lIy  thrnnphnnt  the  length  and  breaclth 
of  Ireland  this  attempt  will  be  closely  watched,  and 
whevever  water  power  is  nmning  to  waste,  sooner  or 
later  it  will  be  utilised.  It  is  not  our  intention  to 
enter  into  dctriils  of  the  lifihtitif;  here — that  must  be 
reserved  for  another  issue — but  we  may  say  briefly 
tbeenrrent  is  generated  at  8,600  Toltspressure,  carried 
by  overhead  wires  to  the  town  five  miles  away, 
and  transformed  down  to  fiO  volts.  The  trans- 
formed current  will,  when  the  work  is  flnisbed,  feed 
a  network  of  low-pressure  mains,  from  which 
the  arc  lamps  lighting  ^e  streets  and  the  incan- 
descent li^^liting  the  interiors  of  the  houses  will  be 
fed.  It  is  hut  just  to  sny  the  price  of  fjas  in  Ireland, 
averaging  six  or  seven  sbillings  per  i,(X)0  cubic  feet, 
makes  the  introduction  of  the  electric  light  less 
difficult  than  it  might  otherwise  ha  There  is  some 
probability  of  being  able  to  compete  in  price,  and  the 
other  advantages  of  electricity  should  bring  it  well 
to  the  front.  There  is  one  qaestion  which  might 
be  strongly  insisted  upon  by  those  interested  in  the 
welfare  and  development  ofindnstrial  Trtdand.  Tbeex- 
amplo  of  Carlow  must  lead  to  the  exammatiou  of  the 
poaaibility  of  nsing  this  waete  water  pownr  in  various 
industries  by  the  use  of  electric  transmission  and  of 
motors-.  Coal  is  comparatively  dear  in  many  parts  of 
Ireland,  while  water  power  is  abundant.  Bm*cly 
some  means  may  be  devised  of  placing  this  hitherto 
waste  power  in  the  hands  of  users  in  the  quantities 
tiiey  desire. 


PROVISIONAL  ORDERS. 

According  to  the  iJoard  of  Trade  reiJort  just 
issued,  70  applications  were  made  during  the  year 
for  provisional  orders.  Of  this  numhw  37  were 
made  by  local  authorities,  and  83  by  companies  or 
individuals.  Twelve  of  the  orders  relate  to  London. 
Out  of  the  70  applications,  dU  orders  have  been 
secured.  The  Board  of  Trade  seems  to  follow  an 
almost  hard-and-fast  rule,  granting  without  demur 
an  order  to  the  local  authority,  and  refusing 
an  order  unless  backed  with  the  consent  of 
tiie  local  authority.  At  any  rate,  only  one 
order  so  opposed  has  been  granted — in  leapect 
of  a  part  of  the  parish  of  St.  Luke,  Chelsea,  to 
the  New  Cadogau  and  lielgrave  Company.  Strictly 
speaking,  however,  this  opposititm  was  not  to  the 
company's  application,  but  to  clauses  inserted  at  the 
instillation  of  the  liondon  County  Comicil.  The 
appendix  to  the  report  is  somewhat  intcrcslin;;.  The 
boom  of  the  early  eighties  is  still  remembeitiU,  and 


the  passing  of  the  1882  Bill  led  to  a  rush  for  orders 

in  1883.  In  that  \  ear  CO  ordcTB  Were  granted,  and 
of  these  all  but  13  have  been  worked.  Several  of 
the  13  have  really  proceeded  with  the  work — the 
most  prominent  iMing  St.  Panoras  and  Bradford — 
but  others  have  made  no  movement,  or  so  little  as 
to  be  unworthy  the  name  of  work.  No  licenses  have 
been  applied  for  during  the  past  year ;  the  two  referred 
to  in  the  preceding  report — viz.,  Chelmsford  and 
Bath— wwe  duly  granted,  and,  as  our  readers  know, 
both  these  towns  are  liglited.  Hesides  these,  a  total 
of  1 1  lieeuses  have  been  granted  which  have  not  in 
noma  way  been  repealed.  Between  1883  and  1889 
only  two  orders  remain  unrevoked,  while  during 
1889-1890,  out  of  86  orders  granted  only  two  have 
been  revoked,  so  that  at  the  jiresent  time  156  orders 
are  nmning,  in  addition  to  13  licenses. 


CORRESPONDENCE. 

' '  Que  uiun  »  V  onl  li  oo  nun't  word, 
JuitioD  ii««d*  that  h«Ui  Ua  bmrd. ' 


TOWNLEY'S  DUPLEX  AT,Ari>f. 

Silt,— Having  seen  in  your  issue  of  to-day's  date  a 
description  of  Townley's  duplex  shna,  I  sheilld  be 

greatly  obliged  if  you  could  allow  mo  space  in  your 
columns  to  state  that  as  far  back  as  March,  1886,  I 
designed,  and  have  U8€<i  ever  since,  a  |)ractica1ly  similar 
combination  (mounted  on  a  neat  carved  bracket)  comjirisine 
alarm,  clock,  oattecy,  and,  of  couru,  aa  ordinary  fonu  UelT, 
with  the  improvement  of  mercutr  cups  to  receive  clock  legs, 
and  also,  by  turning  a  small  knob,  in  the  event  of  a  Weak- 
(iou'ti,  tbc  electrical  clock  contacts  were  thrown  oat  of  gBsr 
and  the  ordinary  mechanical  alarm  substituted. 

I  merely  wish  to  show  that  thsrs  is  no  novelty  attached 
to  Townley's  alarm.  —  Your.':,  etc.,  A.  McwUUIf. 

Norwood,  S.£.,  July  10,  1891. 


Sir, — We  notice  in  yoiir  current  number  a  description  of 
a  new  form  of  oloctric  trcmliling  Kell,  said  to  h:ivo  l>con 
iiirented  by  Mr.  J.  Townley.  Wc  do  not  know  when  this 
|;entloman  may  bavo  invented  bis  bell,  but  we  beg  to 
inform  you  that  oar  Mr.  W.  R  Wynnt  patented  a  beU  en 
thi.s  principle  in  l  ''"-r'  (patent  No.  7,373),  and  that  wc  havo 
been  manufactuiiiij^  .md  supplying  these  bella  for  .some 
time.  Onr  patent  boll  Har  fewer  worknij;  [larta  than  the 
one  illustrated  bv  you,  and,  ai  we  boliove^  is  a  far  more 
pnwtieable  and  ruiule  article. — Yoor^  ete., 

P>AKNr.TT,  W'V'TfSis,  AMD  Barnard. 

New«aatleK>n-Tyne,  July  10,  im. 


MAGNETIC  BONE  SEPARATOR. 


Amongst  the  wadiineB  shown  at  the  recent  mcettag  of 
the  Royal  AgriealtarsI  Society  at  Doneaster,  referrea  to 

in  our  notice  of  the  show,  ami  entered  as  a  iiow  implement, 
was  the  magnetic  separator,  which  we  now  illustrate.  This 
machine  is  intended  to  remove  bolts,  nuts,  nails,  horseshoes, 
etc.,  irom  bonci,  oil  cake,  or  aunaraJa,  before  they  are 
passed  into  dirintegrating  maebimw,  as  the  precence  of 
these  foreign  bodies  is  very  dptrimcntal  to  the  machines. 
The  chief  difficulties  that  had  to  be  overcome  in  de«ignitig 
this  machine  were  tlie  large  size  and  irregular  shapes  of  the 
material  to  be  treated ;  the  fact  also  that  the  iron,  parti- 
cularly in  bones,  is  frequently  entangled  in  the  bones,  so 
that  merely  jnssing  the  siili.st^mce  itnce  over  or  on  to  a  magnet 
Was  not  found  siifllcient  to  ensnre  the  absolutciy  certain 
removal  of  the  foreign  substance.  These  [>oint.s  have  been 
satisfactorily  overcome  by  the  use  of  a  hollow  truncated 
cone,  with  10  internal  raagneta,  of  alternately  opposite 
polarity.  Tbc  cone  revolves  on  ont.iido  runners,  driven 
by  friction  only,  which  is  found  ample  ior  the  purjKwe. 
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BritAnnw  Coin|MDy'8  Milling  Machtnee. 

that,  as  they  gradually  travel  forward  in  about  10  or  15  I  Each  magnet  in  turn  as  it  comos  to  the  bottom  is  magne- 
complete  revolutions  to  the  front,  they  |)ace  100  to  100  |  tised,  and  remains  so  till  it  reaches  the  top,  where  it  become* 
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demagn«tued,  and  ihe  iron  is  detached  This  process 
is  carried  out  by  a  commutating  ring  on  the  back  of 
the  DMchine,  and  the  wnmngmiMit  ii  such  that  each  coil 
ha*  one  ana  peraumanUf  ooimeeted  to  on«  pole  of  the 

<1ynanio,ftiid  the  other  ends  are  in  turn  connccten  during  one 
half  ii  revolution  to  the  other  pole.  Thus  the  magnets  receive 
ctirrent  in  parallel.  Before  cutting  a  coil  out  of  cin  nit,  it 
ia  short-circuited  through  a  resistance,  and  by  this  means 
tWinparking  of  any  consequence  occun. 

Toe  machine  haa  proved  itself  a  very  practical  success, 
and  the  value  of  the  repeated  revolutions  over  the  magnets 
have  )  Lt  ij  demonstrated  by  repeated  trials.  The  jwwer 
required  to  excite  the  mumaU  it  about  600  watts  for  the 
laigeat  die,  c^NiUe  of  dawng  with  four  tone  of  tMuiM  per 
home. 

The  madiine  was  exhibited  by  the  Hardy  Patent  Pick 
Company,  of  .Sheffield,  iBakcrs  of  the  Devil  disiiitegnitor, 
and  wa»  manufactured  by  W.  T.  Goolden  and  Co.,  under 
the  joint  patoit  flf  Ueaara.  B.  and  C.  Atkineon  and  O.  W. 
EUiott  ^^^^^^^^^^ 

ULLDIG  MACHINES. 


The  Britannia  Company,  of  Colchester,  recently  is»iipd  a 
bo<dK  upon  *•  Screw  cutting  and  Milling  Machines,"  which 
very  completely  went  into  the  theory  and  practice  of  screw 
cutting  of  all  kinds.  Many  new  types  of  milling  machines 
were  therein  illustrated,  and  we  give  on  opposite  pa^^c  two 
of  the  most  modem  and  improved  machioet,  which  will  not 
ful  to  be  of  iutnwtto  electrical  anf^i 


BSPBUIIBIITS  WITH  ALTBBNATB  CURBBNTS  OF 

VERY  HIGH  FREQUENCY  AND  THEIR  APPLICA- 
TION TO  JtfiTUODS  OF  ABIIFICUL  ILLUMINA- 
TION.* 

BT  NIKOLA.  nSLA. 

There  is  no  svibjcct  more  captivating,  more  worthy  of 
•tudj,  than  nature.  To  understand  this  great  mecbaniem, 
to  dueover  the  forces  which  are  active,  and  the  laws  which 
govern  them,  is  the  highest  aim  of  the  intellect  of  man. 

Nature  has  stored  up  in  the  universe  iiitinite  energy. 
The  eternal  recipient  and  transmitter  of  this  infinite  enerj;y 
ia  the  ether.  The  recognition  of  the  existence  of  ether, 
and  of  the  functions  it  performs,  is  one  of  the  most  impor 
tant  results  of  ntodern  leientiflo  research.  The  mere 
abandoning  of  the  idea  of  aetion  at  a  distance,  the  assnmp- 
ili  ti  r  .f  ;i  medium  prevadingall  space  and  connecting  all  gruss 
matter,  has  heed  the  roinniR  of  thinkers  of  an  ever  present 
doubt,and  by  opening  a  new  horizon — new  and  unforeseen 
poerifalUtiea— liaa  txr*a  fceah  inteieat  to  (thenomena  with 
wMdi  w«  are  fumSar  of  (Ad    It  Ina  heen  a  gr«it  step 

towards  the  understanding  of  the  forces  of  nature  and  their 
multifold  manifestations  to  our  sensos.  It  has  been  for  the 
enlightened  student  of  physics  what  the  understanding  of 
the  mochaniim  of  the  firearm  or  of  the  ateam  engiiie  waa 
for  the  heiharian.  Pheaomena  upon  wfaieh  we  need  to  look 
as  wonders  bafBing  e.xpIanation  we  now  see  in  a  different 
light.  The  Bj>ark  of  an  induction  coil,  the  glow  of  an  incan- 
descent lamp,  the  manifestations  of  the  meehatu'cal  forces 
of  currents  and  magnetSi  are  no  longer  beyond  our  grasp. 
Inataad  of  the  iiwoiBimbenaible,  as  before,  their  observa- 
tion suggeste  now  in  oar  minds  a  simple  mechanism,  and 
although  as  to  \ts  precise  nature  all  is  still  conjecture,  yet 
wc  know  that  ll.'j  ii  nth  cannot  be  much  longer  hidden,  and 
iustinctiveiy  wc  feel  that  the  understanding  is  dawning 
npon  na.  We  still  admire  these  beautiful  phonoiMDa,  these 
atmwo  forcee,  but  we  are  helpless  no  lonaer ;  wo  cao,  in  a 
certain  meainre,  explain  them,  acooiuit  for  them,  and  we 
r:  hoi>efu1  of  filudly  saccefldingin  nniaTdtiogthomTitery 
which  surrounds  them. 

In  how  far  we  can  understand  the  world  around  us  is  the 
ultimate  thought  of  every  atudentof  nature.  The  ooarMneea 
of  our  aaiwee  preveota  «a  from  reeognising  the  ulterior  con- 
itruction  of  matter,  and  astronomy,  this  grandest  and  moftt 

~~*^L«etai« daliversd  before  the  Amsrioan  lastitnte  of  Rleottiosl 
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jx>aitive  of  natural  sciences,  can  only  teach  us  gomething 
that  happens,  as  it  wore,  in  our  immediate  neightx)\irhood  ; 
of  the  remoter  portions  of  the  boundless  universe,  with 
its  numberless  stars  and  suns,  we  know  nothing.  But  far 
beyond  the  limit  of  perception  of  our  senses  the  spirit  still 
can  guide  us,  and  so  we  may  hope  that  even  these  unknown 
worlds — infinitely  small  and  great  -may  in  a  measure 
become  known  to  us.  8til),  even  if  this  knowledge  should 
reach  us,  the  searching  mind  will  find  a  barrier,  perhaps 
for  ever  nneanwssable,  to  the  true  reoogmtioa  of  that  which 
aeemt  to  be,  the  mere  appearanee  of  which  it  the  only  and 
slender  bxsis  of  all  our  philosophy. 

Of  all  the  forms  of  nature's  immeasurable,  all-pervading 
energy,  which,  ever  and  ever  changing  and  moving,  like  a 
soul  animates  the  inert  universe,  those  of  electricity  and 
magnetism  are  perhaps  the  most  fascinating.  The  effects 
of  gravitation,  of  heat  and  liglit  we  obst[ve  i];Lily,  ami 
soon  we  get  accustomed  to  them,  aiui  soon  tbev  Iqeo 
for  us  the  character  of  the  marvellous  and  wonderful ; 
bat  oleetrioity  and  magnotifm,  with  their  liognlar 
telatfonabip,  with  their  aaeadngly  dual  ehaneter,  nniqne 
among  the  forces  in  nature,  with  their  phenomena 
of  attractions,  repulsions  and  rotations,  strange  manifesta- 
tions of  mysterious  agents,  stimulate  and  excite  the  mind 
to  thought  and  reeearob.  What  ia  eleotridty  t  and  What 
is  magnetism  t  These  questiona  have  been  aaked  agdn 

and  again.  Thn  m-st  able  intellects  have  fca-f-le^slv 
wro.=itled  with  ilni  piolucm  ;  still  the  question  Ua-s  not  an 
yet  been  fully  an.swercd.  But  while  we  catuiot  even  to  day 
state  what  these  singular  forces  are,  yet  we  have  made 
good  headway  to  war  is  the  solution  of  the  {iroblem.  Wo 
are  now  confident  that  electric  and  magnetic  pbennmona 
are  attributable  to  ether,  and  we  are  perhap  justifiod  in 
saying  that  the  effects  of  static  electricity  arc  c'Torla  of 
ether  under  strain,  and  those  of  dynamic  electricity  and 
electromagetism  effects  of  ether  in  motion.  But  this  still 
ieavea  the  qoeitioo,  aa  to  what  eleetiieity  and  magnetimn 
are,  unanawerod. 

First,  we  naturally  enquire,  'What  is  electricity,  and  is 
there  such  a  thing  as  electricity  t  In  interpreting  electric 
phenomena,  we  may  speak  of  akotrkity  or  of  an  electric 
condition,  atate  or  effect.  Ii  wo  speak  of  electrie  effeet^ 
wo  moat  diatinguieb  two  aoefa  efPects,  opposite  in  eharaeter 
and  neutralising  each  other,  as  olwervation  shows  that  two 
such  opposite  effects  exist.  This  ia  unavoidable,  for  in  a 
medium  of  the  properties  of  ether  we  cannot  possibly 
exert  a  strain,  or  produce  a  displacement  or  motion  of  any 
kind,  without  causing  in  the  surrounding  medium  an 
e<iuivalent  and  opjHisitc  cfTcct.  T?ut  if  wo  spaak  of  dec 
tricity,  meaning  a  thing,  we  nm.-it,  I  think,  abandon  the 
idea  of  two  electricities,  as  the  existence  of  two  such  things 
is  htsbiy  improbable.  For  how  can  we  imagine  that  there 
should  be  two  things,  equivalent  in  amount,  alike  in  their 

Eropertios,  but  of  opposite  character,  both  clingiog  to  matter, 
otb  attracting  and  completely  neutralising  each  other  1 
Such  an  assumption,  though  suggested  by  many  |  In  [l  unf  ii;!, 
though  most  convenient  for  explaining  them,  baa  little  to 
commend  it.  If  there  is  such  a  thi^g  ai  electricity,  there 
can  be  only  one  such  thing,  and,  excess  and  waot  of  that 
one  thing,  iiossibly ;  bat  more  probably  iti  eonneetlon 
determine  '!i  jwaitive  and  negative  character.  The  old 
theory  of  tranklia,  though  falling  short  in  some  respect,  ia, 
from  a  certain  point  of  view,  after  all,  the  most  plaiuible 
one.  SttU,  in  apite  of  this,  the  theory  of  the  twoeleetrieitiee 
is  generally  accepted,  at  it  apparently  ezplaina  electrie 
phenomena  in  a  more  ■^^iti-f  ictary  manner.  But  a  theory 
which  better  explains  the  facts  is  not  necessarily  true. 
Ingenious  minds  will  invent  theories  to  suit  observation, 
and  dmust  every  independent  thinker  has  his  own  viewa 
on  the  subject 

It  is  not  with  the  object  of  advancing  an  opinion,  but 
with  the  desire  of  acquainting  yon  better  with  some  of  the 
result-*,  which  I  will  describe,  to  show  you  the  rea.soning  I 
have  followed,  the  departures  I  have  nude — that  I  venture 
to  exuress,  in  a  few  words,  the  viowa  and  cenvietioaB  lAfdi 
have  led  me  to  these  neoits. 

I  adhere  to  the  idea  tiiat  there  fe  a  thing  which  wo  have 
been  in  the  habit  of  calling  electricity.  The  question  is. 
What  is  that  thing  1  or.  What,  of  ail  things,  the  existence 
oi  wUeh  wo  know,  havo  wo  lha  heii  naaoa  to  eaU  oloe- 
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trieityf  We  know  tbat  it  acts  like  an  incompressible 

fluid  ;  that  there  niust  be  a  constant  qiuuitity  of  it  in  iiaturo; 
that  it  c<kit  V>e  tiisilhei'  produced  nor  destroyed  ;  and,  what 
is  more  important,  the  electromagnetic  theory  of  light  and 
all  faeU  obterrad  teuoh  ua  tbat  elactric  and  alber  phenomenu 
are  idrntieal  The  idea  at  once  auggesta  itaelf,  tberefore, 
that  electricit_v  might  be  called  ether.  In  l.n%  this  view 
has  in  a  certain  sense  been  advanced  by  Dr.  Lodge.  His 
interesting  work  has  been  read  by  everyone,  and  many 
have  been  convinced  by  bia  argmnents.  Ilis  great  ability, 
wkH  the  intenating  nature  of  tbe  anhject,  keep  tbe  reader 
s|>f'1|1.nnT-.'! ;  hut  when  the  imprpssions  f;u!e,  une  realises 
that  hv  h.i;.  to  dojil  only  with  iiii;onious  explanations. 
I  must  confess  that  I  cannot  believe  in  two  electricities, 
much  less  in  a  doubly  constituted  ether.  The  puzzling 
belutvioar  of  the  ether  as  a  aolid  to  -waves  of  light  and 
haiC^  and  as  a  fluid  to  the  motion  of  bodies  through  it,  is 
certainly  explained  in  tbe  most  natural  and  satisfactory 
iuar,ner  hy  a-Runiing  it  to  bo  in  motion,  as  Sir  Wjlli.ini 
Thomson  has  suggested  ;  but,  regardless  of  this,  there  is 
nothing  which  would  enable  us  to  conclude  with  certainty 
tbatk  irbiki  a  fluid  it  not  capable  of  trauamitting  transverse 
vibratkmi  of  a  few  bandrod  or  thousand  per  second,  it 

might  not  he  cajj  ilt'e  of  transmittiiii^  surh  vibrations  when 
they  range  into  hundre<ls  of  million  millions  per  second. 
Nor  can  anyone  prove  that  there  are  transverse  etber  waves 
amitted  from  an  altemata>currant  maebine^  slviqg  a  aoiaU 
QtiinW  of  akemationa  per  second  ;  to  tacb  slow  diatarb- 
ances,  the  ether,  if  at  rest,  may  behave  as  a  true  fluid. 

Returning  to  the  subject,  and  Iw.uiui^  in  mind  lh;tt  tho 
cxistL'iice  of  two  electricities  is,  to  say  the  least,  highly 
improbable,  we  must  remember  that  we  have  no  evidence 
of  electricity,  nor  can  we  hopo  to  get  it^  unless  gross  matter 
is  present  Electricit}-,  therefore,  cannot  be  cmIUmI  ether 
in  the  broad  sense  of  the  tci  ui  ;  hut  nothing  would  sccni  to 
fitiind  in  the  way  of  calliru;  electricity  ether  associateii 
with  matter,  or  bound  ether  ;  m  ,  in  other  words,  that  the 
ao  eallad  abttic  charge  of  the  molecule  is  ether  associated  in 
some  way  with  the  molecule.  Looking  at  it  in  that  light, 
we  wonid  be  justitie*!  in  saying  that  electricity  is  concerned 
in  all  molecular  actions. 

Now,  precisely  what  tbe  ether  surruuridiiig  the  niolecule!^ 
ht  wberein  it  differs  from  ether  in  general,  can  only  i>e 
conjectured.  It  cannot  differ  in  deneity,  etber  being 
inconpreesible ;  ft  niut,  tberefore,  he  under  some  atrain  or 

ill  motion,  and  the  latter  is  the  moat  |uoluhte.  To  under- 
sUtiid  iu  functions,  it  wuuld  be  ncccs^ry  to  have  an  exact 
idea  of  the  ]>hysical  construction  of  matter,  of  whidl,  of 
course,  we  can  only  form  a  ment-il  pictni-e. 

(To  ht  cutUxnutd.) 


THE  EUCTfilC  TRANSMISSION  OF  POWBB.* 
BY  onaaiir  kafp. 

Lfi-n  1     I.    (<':■<.'■!  ndi'd  faun  paijt  {.^.) 

I  need  hardly  say  that,  at  the  present  time,  no  Englisli 
millbwner  would  dream  of  working  his  mill  in  this  fashion  by 
•niiiial  power,  since  Coal  ia  yet  abundant,  and  a  single  stettui 
engine  is  a  far  cheaper  and  handier  inatrunient  for  producing 
and  controlling  a  large  amount  of  power  than  an  etpiivalent 
nonberof  horaea.  (>n  the  other  hand,  if  power  is  retjuiretl 
in  amail  auantitiea,  and  in  partioular  ways,  then  the  hurao  will 
modneatnia  power  better,  mora  ebaapiy,  and  more  conveniently 
ihan  Che  atoaos  engine,  it  may  seem  ab«urd  to  work  a  large 
Witton  uiQ  by  hone  gear  ;  but  8ubstitut4j  f<jr  the  tntll  a  fann, 
and  jm  aae  at  onoa  th^  the  tranaminion  of  stored  power  to  it, 
tn  the  ahape  of  eom,  ia  a  neeeasaiy  jnrt  of  the  agricultural 
eneiatioiia.  Nowthe  honea,  in  btiiigiiigtheeiMaii  totha  place 
where  the  power  ia  reqairad,  peifinin  wnk  and  muat  eonaeme 
an  equivalent  amount  of  feecL  Thvj  alao  pnfuim  work  in 
bringuu;  the  empty  carta  badt  again  totiw  AeU  to  be  feebargod. 
The  latio  between  the  amount  tit  om  delivered  at  dM  mill  and 
the  amount  taken  out  of  the  field  wonM  therefore  lepmient 
the  eiBcienqr  of  transmiswion.  If  rhia  ia  to  be  90  per  cent.,  as  is 
the  case  of  eleetrie  transmission,  we  may  take  it  that,  for  overy 
100  sacks  of  com  taken  away  from  the  field,  the  horses  would 
eat  cm  the  outward  journey  (when  the  carta  arc  heavily  laden) 
6^  iuicli.8,  nnd  ijii  the  hoiiicwnrd  journey  (when  tliey  an'  oiiii>iy) 
3j  HAckH,  IcaviuK  90  iH»cks  of  corn  to  bo  converted  uit<i  live 
power  at  the  mill.  The  distance  to  which  wu  can  ilius  carry 
stored  power  with  a  st*ndard  efficiency  »f  transuiiBaion  la  a 

*  Cbntec  leotane  daiiverad  bdoce  the  Bedeiij  ef  Ariik 


maaaunol  die  merit  of  the  qfilem,  aa  fitr  aa  eBonomy  of  power 
is  ooneerQad. 

Tbe  ttnnamiwton  of  etovad  power  in  the  ahape  of  fnsl iia 
jiarallel  Qsae.  We  load  tbeeoelait  the  pit'a  WOMth  toto  WSggnna, 
and  haul  them  by  means  of  loeomolive  eoginaa  to  the  puHi 

where  the  power  is  wivnted.  Part  of  the  coal  is  conaurasd  on 
the  iiutwarti  and  homeward  journey  of  the  train,  leaving  the 
nat  f.ir  the  priwluctiou  of  Iivl-  pi>wer  at  the  mill.  If  thi» 
RiiMiuUs  t<i  80  tons  out  of  every  100  tuns  put  on  the  train  at 
the-  pit  H  raoutli,  wehaveegatn  an  effioienqr  of  tvanamtaiioa  of 

90  ]i<'r  cent, 

[  have  aliejidy  mcntiniied  that  the  exact  didtanco  to  which  we  I 
c.iii  cjtrry  iMiwcr  by  biihur  of  the  Ihroc  agents  here  nicni  i.ined — 
namely,  batteries,  com,  and  coal — depends  very  much  on  the 
kind  of  road  over  which  the  transroisaion  tikes  pi. ice.    We  I 
might  .■i.sHiinif  an  almost  iiiflnito  variety  of  cases,  Imt,  us  mir  j 
object  is  to  obU»ili  a  nm-^h  ^I'uural  CDiiipiins'jn  of  the  ditforeiil 
systems  rather  than  exact  ti^"irHs  for  .any  unu  uf  tliuui.  I  Imv  -  . 
aaaumed  merely  throo  kiiuU  of    rondi*  -namely,    a  co]imi'>j» 
carriage  road,  a  tramway,  and  railway — and  havo  calculati>l  the 
distance  to  which  power  can  be  transiniKed  in  eai  li  ca«u  with  a 
loss  of  10  per  cent.    The  roatdts  of  these  calculations  are  >,nven 
in  the  following  table.    The  spee<I  of  tranamiastuu  has  been 
assumed  at  four,  six,  and  20  miles  for  road,  tram,  and  rail 
respectively,  when  coal  or  batteries  are  the  transmitting  agents; 
and  at  four  miles  on  all  kinda  of  nuul  when  com  is  the 
transmitting  agent.    In  all  oases  I  have  aaaumed  that  tbe 
road  ia  the  beat  of  ita  kind,  perfectly  free  from  gradienta  or 
curvea,  and  that  tbe  traffic  can  be  worked  at  the  speeds  men- 
tionud  without  interruption.    In  reality,  these  c<»uditi(ma  will, 
of  OOOXSe,  not  all  bo  ftufiUod ;  we  have  to  make  allowances  fof  ' 
waate  of  power  on  gradients,  curvea,  bad  places  in  the  road, 
for  mnajog  at  variable  apead,  and  for  skntping  and  starting. 
The  diataneea  given  in  tbe  table  are,  thetefove,  tiuoqghnut  u>o  '. 
lane ;  bat  aa  our  purpoae  ie  merely  the  oompaiiaon  of  the 
dlAeient  syatema,  we  may  take  tbe  figuiea  in  the  table  aa  a 
rough  indieatian  of  the  merita  of  each.  The  fi^iirea  ahow  the 
diatanoe  in  mOea  attainable  with  flO  per  eent.  effieient^  uf  tnns*  > 
miaaion  over  ro»vd,  tium,  and  mi!  ; 

TrA\9MI».SION  Of  SWRKD  I'oVVtli. 

Source  of  |iower.  Road.         Tram.  Rail. 

(  oal  and  Rt«am  engine   II')     .  ...    1!70    I,SW 

Coi-n  ami  Iio:ho    .   .72    170    44<t 

Stom^'c  1  Kit te;i>- ami  electromotor...       4    !•>  'Jd 

Volt  « ill  800.  from  this  table,  that  a.s  re^'anl    i      i.     \  tin-  j 
electric  Iranamisaion  of  stortnl  jmwer  caun^it  couijJi-ie  with  tlw 
other  two  methods.    A  hoi'se  and  carl  carryini;  corn  over  an 
ordinary  carriage  road  w<irks  with  twice  tlie  yllicicncy  of  tho 
I'lectric    locomotive  takinj;   liatterius   over  a  railway.  The 
discre|wncy  is  still  greater  if  we  compare  the  electric  locomotive 
hauling  batteries  with  the  ateam  locomotive  haulini;  coal.  The 
latter  can  transmit  {MWer  OVer  a  distance  SO  times  that  over  < 
whicli  the  former  can  tranamlt  power  with  an  c<[ual  officieacy. 
On  a  tram  line  the  distance  over  which  we  can  tnutsimt  power 
with  .in  ofliciency  of  90  per  cent,  is,  according  to  the  table,  10 
milae— that  is  to  say,  if  ^e  whole  load  uf  the  oar  is  (»m|Kwo<lof 
batteries,  we  can  run  it  10  miles  out  and  10  miles  hnrno  at  aa  : 
ezpenditam  of  10  per  cent,  of  the  total  chargd  of  the  batteries. 
Now  letoa  aee  how  this  compares  with  the  storage  cars  in  use 
on  pewenger  tram  bnea.  The  total  weight  of  a  fuU-sixod  car  i» 
about  lOtona,  made  up  aooMwhat  aa  Miowa :  ear  and  propoUinu 
gear,4tQa8;  battaiiaa,4tona;  paaaangan.Utoiia.  IftheU  . 
tonatepMaentad  by  the  naaaengera  were  uUUaad  Cor  addftfamal 
ston^ea]la,tbe  ear  eouM  ran  UnQaa  with  the  loaa  of  10  par 
cent,  of  ita  iSuags ;  or  it  oould  run  flOO  milea  If  loeittg  the 
whole  of  ita  charge.   As  there  are,  however,  on^  fi^  tena  «f 
batteries  instead  of  six  tons,  it  can  only  mn  86  imha.    This  ii 
according  to  the  table,  and  ntore  than  attainable  in  praotioe,  for 
the  rcaaona  already  stated.    Experience  has  shown  that  storage 
cars  can  only  nin  from  30  In  60  inihix  with  one  set  of  hat-  I 
terics,  or  hiUl  tlie  diatance  st.ite<l  in  the  table.    If  we  apply  tlio  j 
asuue  reduction  to  all  the  meth-nls  of  transmission,  we  tind  thnt 
the  diataneea  to  which  {viwcr  cm  be  carnud  ck-clric.iily  in  the 
stored  form,  with  an  erti     n  j    f  90  (ler  cent.,  iin-  two,  five,  | 
and  18  milea  over  a  carriage  road,  ttamway,  and  railway  respec- 
tively. I 

The  etticiency  of  transmission  i»,  howt-ver,  not  the  only  or  even 
the  most  injj>ortani  con»idcration  in  the  proulem  of  trariBoiittiiig 
power  to  a  distance.  Tlie  owiicr  of  a  Iran.stnisaion  [.l.^mt  cire* 
ii-itiiHiL;  for  any  th<i ireticvl  (lerfection  in  tlic  way  of  lii^h 
oIKciency.  .\ll  he  c  ires  for  i-s  the  co,t  at  which  the  poweri* 
delivered  to  hnn.  .Ml  other  thin;,'ii  hein^  e<iual,  high  cmciency 
will  naturally  reduce  this  cost,  amd  in  so  far  is  an  advantage, 
but  in  practice  all  other  things  are  not  equal,  and  to  aim  at  high 
efficiency  regardloRa  of  other  cotuudorationa  ia  the  reverse  ef 
good  engineering.  It  is  no  doubt  gratifying  to  the  engineer  if  he 
can  point  to  a  tninsniission  plant  designed  by  him  to  give  soiue 
exttaunlinarily  high  etticiency,  but  if  this  result  has  been  obtained 
by  me.ins  of  an  exorbitant  capiral  outlay  and  excessive  workiug 
expenses,  it  will  not  be  ecjually  gratifyuig  to  his  employer,  the 
owner  of  the  inataUation«  who  has  to  pay  for  its  erectian  and 
working.  It  tberefore  baeomea  the  dutjr  of  the  enginaer  ao  to 
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wnwa  hhv  properiy  ne   cunrgeu   lo  inc  powor  » 
lUeb  M  W*^M  fur  the  attendanU,  i>«tty  atoreB,  interest,  i 
and  depcMtatMo  of  jlkab.  Ertiiaittcd  in  this  vmp,  the 
mter  power  will  1m  found  to  vnty  between  £S  and 


the  iniitAlIiuii'll  tlint  the  Coit  of  th«i  power  f)e)iv(>r«»l  nhull 
DC  a  niiiiitiuiiii  urulcr  :iiiy  ylvcn  circum»tjuiL-L-». 

\V«  lim  !•  .tiM'ii  that,  aj*  juil^nl  hy  fhc  cdirU'ru  y  Nt.ituiiini  lUolns, 
t'loctrio  t i-.uiiiiiiK.iii >ii  .if  |.".»iM-  111  till-  itMri'.l  f.iiiii  Id  hi<^>oleaNly 
hehiiiti  th«  iitht^r  two  iiiethtMiH  which  w<i  e<iUi|wnHl  with  it.  Lot 
UH  now  »i9e  whether  this  is  ur  is  ni>t  the  case  if  we  ju<l^e  the 
synteni  Ity  the  mcire  jimctica],  luicl,  indeed,  the  only  reliable 
leal  of  cost.  It  is  uf  course  undorsttMkl  that  in  estiniiitinK  the 
niinunl  cost  ut  so  wany  |M>unda  \»r  liunie-(X)wer  delivered,  we 
tAko  into  iiocount  not  only  the  cost  of  coul  burnt  throughout 
the  y««r,  if  we  obtain  the  |K)wer  by  steam,  or  Uie  rent  for 
water,  if  «•  we  a  turbine,  but  also  all  other  espetues 
wbioh  may  properly  be   charged   to  the  power  account, 

repairs, 
cost  of 

Tiity  Detweeo  £8  and  £8  per 
MUiinn^^  «KM(  igure  depcudii     ■>(  oourse,  on  the  total 
■■  eiaount of  {Kiwer  KTuhble,  the  (^uuiiuty  Mf  water,  itefoll  atid 
Irtcal  conditions,  which  moat  Utgetf  iiiduence  the  cost  of  the 
hydraulic  works.    The  cases  where  weter  power  can  bo  had  at 
so  low  n  price  as  £2  :i  yt'ar  are  exceptional ;  on  the  otlier  hand, 
if  we  have  to  pay  as  nuu  li  jir  £8  a  year  for  water  power,  it  will 
■rrlJ. nil  l>o  wirth    wfiilc    til  tr.iiiiniit  it  olectnailly,  i>r  in 
any  Ktlioi-   way  ;  and  I  Jsh.iU  thvreforo  aasumu  £3  himI  £6 
UH  the  liuiita  of  cost  tor  water  power  intended  i<ir   ult'i  tric 
tninsniission.    Tlio  cost  of  strain  jKiwer,  if  prmhicfii  Ijy  lurjje 
economical   en^^nea,    is  genetiiUy   t.ikLii    ut    £10  ]>C'r  year  ; 
if  prTK!iic<Ml  by  miutll,  and  therefore  iesn  ownmiiiLal  oiii;iiu:H.  it 
iiiJiy  risu  to  £20,  mnl  even  £40  per  ye.ir.    I  b1i,i11  fiirtlior 
iuuiuuii)  that  in  all  owtes  the  power  is  rM|uit'(.Hl  for  3,000  hiiurs 
during  the  year— that  is,  300  wurk  (lays  of  10  hours.    .\t  the 
our.<<ct  it  i»  cU'.ir  thnt  if  we  wish  to  transmit  Urge  parctla  of 
p«jwL-r    say,  100  li-ii.  and  upwards— by  storage  batteries,  we 
luuat  l)«  able  to  deliver  the^wer  at  a  cost  not  exceeding  £10 
a  year  ;  for  were  the  cost  higher,  it  would  obviously  pny  lietter 
to  eitublieh  a  loflal  steam  engine.    I  have  already  mentioned 
that  a  ^yatam  of  battery  transmission  can  he  made  to  yield  56 
per  eenl.  etteienqr,  if  we  allow  10  |)«r  cent,  for  the  tranAinission 
itialf.    To  deUver  100  h.i».  we  must,  therefore,  charge  with 
178  h.pi.  during  a  tine  equal  to  that  duiing  wliicb  tiia  power  ii 
lequinid.  If,  thenfore,  at  the  aeneratiog  atalioB  the  annual 
hotW'power  cosu  £3,  the  oham  for  power  okiie  wOl  he  £5.  6s. 
at  die  receiving  station.  To  thb  wait  be  added  the  ooet  i>f 
labour  (ind  the  interest  and  depreciation  of  plant,  which,  in  this 
case,  consists  of  the  generating  dynamo,  motor,  batteries,  and 
limi  of  tnuiHini.-^bn,  with  ita  etiuipment  of  htcomotives  and 
wagi^'inis.    The  .■<iiihU  storage  cells,  as  now  made,  for  lighting 
ainl  power  puq><'»es,  cost  :«l"'iit  £^0  per  horse-pownr  ;  but  let 
lis  x't.siinie  that  ihc  lar^in  cclla,  sucli  as  we  would  retjuitt;,  imuU 
i>c  lij«<l  for  £30  pL'f  liotui-  i>owci-,  then  :i  battery  to  ttork  a 
100-li.p.  motor  wDulii  cost  £3,330.     lnoiiU«rt«i  economise  cjir- 
.  1  r;i-,  ami  to  leuiice  the  wear  ami  tear  of  i-ttlU,  it  wouKllio  advau- 
ta^jeous  to  have  txvo  hat terie.H,  one  lieili^' charged  while  tlie  other 
is  at  Work.   We  li.iN  e  thus  an  initial  outlay  of  £6,660  for  h.ittcriea 
alone.    The  interest  and  dejtreciaLiou  on  these  w  ill  eeitainly  not 
bo  leas  than  15  per  cent.,  or  flOiuT  horse-power.    .\<l(l  to  this 
the  cost  of  I  lower  at  the  gunerntinff  station,  that  of  labour  and 
interest  aiid  depreciation  on  the  electric  machinery  and  the  line, 
and  you  will  ace  tlutt  it  is  i{uite  impuaaiblo  to  coninote  with 
battery  transmiasiou  against  a  load  eteau  engine,  if  tne  power 
produced  by  the  Utter  ooata  £10  per  annum,    liut  how  does  the 
TTiTT  ataud,  if  the  amount  of  jiower  roifuired  is  so  small  that  it 
oauaot  be  produced  at  tliiah^w  figure.    If  we  waut  oidy  5  h.p., 
and  if  we  produce  it  by  a  looal  ateam  or  gas  enguie,  we  shall 
have  to  my  f<oreaeh  hone>power  £80  to  £40  per  annmn.  Will 
it  in  Oui  oaM  W  te  tMOiait  bj  naeana  of  batteriaa  the 
power  jtodoMd  m  »  hm  and  aoDboakal  tteam  engine  a*  aone 
centnl  elation  f  if  we  haTe  to  bvHd  a  tnmway  or  aSwiqf  for 
thu  puriMso  specully,  it  will  ccrtAinly  not  pajF  ]  but  let  us 
assume  that  a  tnuuway  already  exists,  aiid  \A  tti  iBVeBti},rate 
whether  the  company,  which  we  supixwe  is  working  the  line  by 
Ht4ir»i<e  cars,  could  aUnrU  t<i  sell  to  a  customer  on  the  line  power 
at  a  ctieaper  rate  than  he  could  i>ro>iucu  hya  local  engine.  Let 
ii»  luuiuuiu,  bv  way  of  exainple,  that  the  custtimor  re'iuires 
5  h.p.  lor  10  noun  daily.    The  hattory  to  work  a  5  h  p.  motor 
will  weigh  about  2 ^  tons,  and  coot  £170.  The  chrtr>,'iiij,' dynamo, 
motor.aml  reifulatiiij^  jjear  will  com  about  £150,  S"that  the  whole 
Oftjutiil  outlay,  if  we  provide  two  h,kUori<j«,  will  aiiiouut  to  £490. 

Kow  let  ua  Hce  how  such  a  sy.^tcm  of  transmission  will  have 
to  he  worked,  and  what  the  workiuR  oxi>enaes  will  be.  I  take, 
by  way  of  e.vatnple,  live  miles  aa  the  distance  between  the 
generating  station,  which  may  be  the  tramway  depot  or  a 
central  electric  light  station  on  the  hue  of  tramway,  ami  the 
delivery  station.  At  either  terminus  wo  must  have  mechanical 
applianoea  for  loading  and  unloading  the  batteries  from  the  car, 
aueh  aa  are  generally  used  iit  connection  with  storage  cars. 
Barly  in  the  morning  a  charge<l  bnttery  is  put  on  the  car,  and 
run  out  to  the  delivery  station,  where  it  is  unloaded  and 
connected  t<i  the  motor.  The  other  battery  which  has  served 
during  the  previous  day,  ia  loaded  on  the  car  and  taken  hack  to 
the  depot  to  be  chargod  ap  again.  In  this  manner  the  oar  need  | 
only  make  <iBe  Joumtiy  oat  and  one  jottniay  hone  daily.  Aa  I 


it»  »jMHcl  may  h«  vei-y  imxlerate,  aay  from  three  to  four  miles 
an  tu  ur,  the  coiit  of  running  this  car  will  be  much  less  than  tliat 
of  a  iKVRHenger  cjir,  w  hich  tiiiist  sto|j  and  start  every  few  minutes, 
and  run  ut  a  luudier  S]iee<l.  1  take  3<1.  per  i-ar  mile  na  the  cost 
of  hanla^i',  including  the  use  of  pUnt,  and  I  further  allow  2s.  a 
day  for  lal>our  in  loiMling  and  unloading  the  tiatteries.  The 
nocount  of  working  expcnsoa  will  now  stAnd  somewhat  aa  foUowa : 

Power  at  generating  •totioo  at  £IU,  allowiug  CO  per 

cent,  total  eOieieBoy*  „„  £77  0  0 

HauUge  „  17  10  0 

Lkbour  , .  „.^.   80  0  0 

13  |ier  cent.  latMreM  and  denterialien  on  battariaa 

(340)   51  0 

10  per  cent,  interest  and  dapMOlation  On  aieotrle 
machinery  (£120)  „„.  ,„  ,   16  0  0 

Total  luiriual  cost  £210  10  () 

This  works  out  ut  £42.  2.s.  per  annum  per  horse-power 
delivered,  and  in  therefore  unite;  a.i  high,  if  not  higher,  tlian 
the  eo»t  of  power  obtAiiieJ  hy  a  Hiii.all  and  uneonnomicail  local 
••iigino.  ( hi  the  score  of  e<.'oiii>niy  there  is  coiisC')iieully  im 
advaiitaye  la  ti-dnsmittin<,'  )>owcr  by  storage  batteries  in  the 
prenent  case,  where  the  1  is"  ui  e  of  transmission  is  (i\o  miles. 
ILid  the  distwpe  Inen  lens,  tlio  working  expenses  would  also 
have  i!oine  out  mualler,  but  not  by  any  coiuiilefable  amount. 
The  only  item  in  which  wo  could  save  ia  coat  uf  hauUj{e,  and  if 
we  neglect  thu  altogether  we  have  still  to  pe^  £34s.  12i.  per 
annual  horse-power  delivered.  Batteiy  transouaaion  can  there- 
fore not  compete  against  {>ower  prodnead  hf  a  load  engine, 
even  if  the  latter  be  of  the  rather  uneconomical  type  wniob 
users  of  small  power  still  tolerato.  But  how  stands  the  caie  if 
for  some  local  reason  the  employment  of  a  heat  engine  of  any 
kind  ia  precluded  ?  We  have  then  the  choice  between  daetns 
transiniMion  hf  meana  of  battecioa,  and  direiAly  by  llMMM  of  a 
pair  of  wirea.  Wbieb  will  bo  Ike  aora  eoonooiioalt  Aa  the 
d^rnano  and  motor,  eaoepfc,  perhape.  in  the  mattar  of  Toltage, 
wdl  be  the  aauie  in  eitiSer  eaee,  toe  arnwer  to  thia  queanm 
tuma  upon  tfaeoompatbon  of  the  batteriaa  and  line  of  wires. 
The  first  quoatioii  to  eonslder  is  whether  our  wires  may  in  the 
case  of  direct  tmnsmisnion  be  carried  overhead  on  poles  and 
insulators,  or  must  be  put  underground.  If  the  fonner  be  the 
cast',  the  lliu- iii  i'd  noti-.  »t  more  than  £130  jver  mile  ;  and  I 
may  at  once  lueiition  that  from  the  cxijerieiice  gained  with 
vanou-i  |M,wer  t nmsmiRRions,  which  I  hope  to  bring  before 
you,  tlii.s  item  can  be  estimated  with  a  fair  degree 
of  accunicy.  A.s  1  Hliall  liruc  !•  ideal  more  in  detail  wit  h  the  Coat 
,ind  Const  ruction  of  live  power  tratiMniMioii  plants  later  on,  I 
nhall  ii<pt  enter  into  ilct.iil.i  .'it  pre.sent,  ami  nui>it  ask  j'ou  t^)  tjika 
tiiy  statements  li-s  to  co«tt  of  line  and  c<j«t  of  [wmur  ti-ansmitted 
IS  Correct,  ihoui;h  I  do  not  now  show  how  the  account  is  made  Up. 
.-Vs  regardifi  tmimmission  by  wires  pUced  underground,  there  is, 
as  far  as  I  know,  no  example  of  such  an  mstAlUtion,  and  we  can 
therefore  not  verify  our  estimate  by  reference  to  work  actually 
executed,  as  we  can  in  the  case  of  overhead  transmisaion.  Wo 
are  thus  forced  to  calcuUte  the  cost  of  the  lino  according  to  the 
data  obtainable  for  electric  light  mains,  and  I  take  for  thia 
purpose  an  estimate  made  by  Mr.  Crompton  in  his  paper  en 
"  Central  Station  Lighting,"  read  before  the  Institutioa  of 
Electrical  Engineera  on  the  12th  of  April,  1888^  In  ^ia  paper 
Mr.  Crompton  gave  tahlea  for  cbe  ourt  of  undecground  mama 
of  variooalTpeaaodrfni,  and  by  refmnoe  to  hie  tahlaa  I  flad 
that  a  main  of  the  aeetion  required  for  the  Innaaibdon  of 
5  h.p.,  and  ilMulated  ao  aa  to  aafehr  bear  a  preaaure  of  1,000 
volts,  woidd  ooat  about  £670  per  mile.  We  have  now  all  the 
aeeeMary  particuUra  for  making  a  compariKoii  of  the  coxt  of 
transmiasion  and  direct  transmission,  the  latter  by  both  over- 
head and  underground  wires.  The  following  table  rives  the 
result.  The  cost  includen  the  charge  for  power  at  Ae  gene- 
rating station  (taken  at  £10  per  animal  h  >i-se-power),  and 
interest  and  depreciation  on  the  pUnt,  which  U  takeu  at  15  per 

cent  1,1  the  battariea»  and  10  per  eeot.  far  the  line  and  electi&al 

uijwhiitt>ry. 

TiuNSMissioN  Pl.\nt  Klin  5  H.r. 


l>t^«Anoe  of  trane- 

Anonal  ooat  par  horse  power  delivated,  if  the 
trantiwleiipw  ia 

miaaioo  in  mike. 

Direct. 

By  batteriaa. 

Overhead. 

Underground. 

c 

£ 

£ 

1 

381 

22-8 

3.1-6 

37-6 

47-2 

i) 

39-1 

60 

4 

4U-0 

30-e 

74 

5 

48-1 

n 

87 

*  In  this  case  the  eOleieney  la  the  twUe  of  the  power  supplied  to 
the  charging  dynamo  to  that  obtainad  from  the  motor,  and  doaa 
not  include  power  spent  ra  tcanamlMlM,  being  ohaiged  for  fai  the 
aooountatad.  


per  oarnile> 
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We  lee  from  this  table  that  if  tfran  ii  no  objaetioo  to  an 
ovwhtad  liiM,  tlw  eUfltrio  tmnmUarion  «f  atotvd  power  hy 
nMnt  «l  hrttarin  cumot  OMUpat*  aurinil  tfae  dirael  tmw- 
sildMl  of  Ufa  power  I7  aMaaa  of  a  pair  of  wina,  avan  if  the 
jjgluea  ja  ooaaidaialila.  B«fe  in  lowna  wa  ^auot  hava,  or  at 
kaift  wa  oqKihbiMt  to  tolitata»  ovarhaad  linaa,  and  if  wa  work 
witli  aa  andflflgnNitiilliiia  wa  fiad  that,  for  diatanoai  axoeeding 
00a  mite,  the  aettngr  ia  a  moia  aoonomicik)  trntumitting  a^ent 
than  the  win.  Hare  wa  have  at  laat  found  it  cmo  where  it  will 
be  advantageous  to  transmit  power  by  moans  of  storage  batteries, 
but  there  are  so  many  conditions  attached  to  the  case  that  the 
field  of  aiJjiliciitioii  of  such  »  system  must  neceiviarily  reniiiin 
very  limited.  Fir&t,  the  power  must  b«  required,  a<i  tn  say,  ii> 
•mall  parcels  ;  nocoiidly,  there  must  bo  a  tram  luut  liandy,  and 
the  customers  umat  have  fnt-iliticM  for  loading  mid  iinlnadin^ 
the  bi»tteneR  and  acconuivKiJitiiig  thciii  oi>  his  ])rciiiiseii  :  thinlly, 
tborc  uiuat  bo  u  charging  staliuii  <iii  the  hnu  liaviiiL;  Riniilnr 
facilities  ;  fourthly,  the  use  of  an  overhead  Hut;  imiat  Ik"  exciuded; 
fifthly,  thedistance  must  exceed  one  mile  ;  j\iu1.  timdly,  (here  inuiit 
be  some  reason  whya  local  iiii^'iue  cautiiH  )><:  ii:-.>  I  need  Imrdly 
point  out  tluit  a  syaten:  of  trnnsuiission  feiiceci  111  by  no  mmiy 
conditions  cannot  have  any  couunercial  importiiiice.  Thus  Ur, 
the  result  of  our  invest i|,'atioii  is  Mitiroly  nei^Mtive.  Wo  liiul 
thiit  triiiiHinLsaioii  of  power  by  inoivriH  of  storaf^e  batteries, 
whether  the  p<jwer  transmitted  be  large  or  aiiinll,  i» 
nut  so  economical  :i»  other  methods  of  tmnsniisHioii,  and 
has,  therefore,  no  commercial  vnluo  for  all  cases  where 
these  other  methods  are  applicable.  If  I  have,  nevor- 
tholim,  devoted  somo  part  of  this  lecture  to  the  subject  of 
batlMy  transmission,  it  was  because  the  id«a  of  distributing 
powar,  BO  to  apeak,  bottled  up  in  batteries,  seems  to  have  a 
Mai  chant  for  nany  inventors.  Tt  is  an  old  idea,  but  is  always 
coming  up  again,  and  for  this  reason  I  thought  it  advisable  to 

fo  a  little  into  figures  and  show  you  how  the  case  really  stands, 
t  might,  perhaps,  bo  objaotad  that  aa  no  diatribution  of  stored 
power  by  means  of  amMJaat  battatiaa  liaa  as  ^et  been  prac- 
ticalfar  intradnoed,  it  ia  pramatura  to  gtva  an  opinion  as  to  the 
pantpilitiaa  of  auah  a  lyatau.  Tba  idaa  of  battatr  diitribtttion 
at  powar  ia,  aa  a  matter  of  fact,  enterteined  not  am|jr1qr  amateur 
douliioiaaa,  bat  also  by  practical  cn^^nMn,  Aa  an  azampio  of 
this  fact,  I  mav  quoto  «  paaaaga  in  a  npvtt  written  almut  t  wo 
years  ago  by  Mr.  J.  F.  Fanniqg.  Tllia  Hondaman,  reporting  (•> 
tba  Cataract  Conitruotion  Company  on  the  question  of  utilising 
the  powar  of  Niagara  Falls,  nayik :  '*  Power  and  lighting  currents 
may  ba  alaetrically  transmitted  to  neighbouring  cities,  and 
poaribly  atorage  batteries  may  be  electrically  charged  and  re- 
charged, and  many  tiinen  forwarded  for  iiHu  in  Burrotniduig 
cities."  When  writint;  thi.s.  Mr.  Faiinin>;  had,  of  covirne,  in 
view  cheap  water  power,  and  [jmlvjibly  cJtnal  tran»portat'un. 
If,  at  the  inline  time,  batterien  c<juld  be  Uiadc  chpapor,  lij^htcr, 
and  more  liiirablo  than  they  actually  are  at  pre.sent,  then,  hut 
not  until  then,  will  they  Ijccome  commercially  possible  aa 
traiismittiiij^  ayoiil.H  iii  competition  with  other  systems  of  p4)Wor 
transmission.  Tailing  biilterik>s  as  we  lind  them  at  prenent, 
their  use  as  agents  iu  the  tnin&mi»si<in  of  power  is  only 
justifiable  in  cases  where  fht!  <lirecl  irananiistion  by  me.»ns 
c^f  conduclor»  ennnot  ho  emidoyed  ;  and  thi.i  brinj,"*  iiie  to  the 
consideration  of  tUv  only  ca^t  uf  thu  electric  trauamissiuu  of 
stored  power  which,  asyot,  has  attained  to  practical  importance — 
namely,  tlie  use  of  battcrtt^n  for  locomotive  purposes. 

Although  electric  tramcjim  coiae,  strictly  speaking,  witliin  the 
title  of  my  lectures,  I  do  not  proixjse  to  consider  them  at  any 
length,  t)ie  reason  being  tliat  this  oranch  of  power  transmission 
alone,  if  treated  in  detail,  would  absorb  all  the  time  at  my 
diapoaal.  I  shall,  therefore,  content  myself  in  taking  up  the 
subject  only  so  far  as  is  nocessarv  to  show  in  a  general  way 
what  is  the  preaent  practice  in  this  branch  of  power  transmission 
We  have  in  this  country  two  very  good  examples  of  battery 
tramcars,  the  one  being  the  cars  now  running  in  Birmingham, 
and  the  other  tfae  can  ou  tho  Barking- road  line  in  the  north  of 
Londoa.  Of  the  former  I  have  not  been  able  to  obtain  much 
information,  but  of  the  latter  I  have,  by  tlie  kindness  of  Mr. 
T.  Fraser,  who  superintended  the  erection  and  working  of  tho 
plant,  baan  abla  to  obtain  all  tba  infomation  required  for  uy 
pvipoaa.  I  am  alao  indablad  to  Mr.  Raekanxauu  for  information 
H(prding  bis  cars,  which  are  in  use  at  Phihdelpihia.  Tba 
naaompanying  table  gives  the  principal  date  of  tfaaaa  cam  con- 
muanUj  arnngad  for  oonpariaon  and  rafaiaaaa. 

XaUng  the  avaragaa  of  tba  laat  two  Hma  in  CIm  taUe,  wa  find 
that  for  a  oar  representing  a  total  rolling  wali|^  of  10  tooa,  w« 
require  a  battery  capable  of  giving  a  mazlmnm  output  at  ita 
two^iala  of  19  a.h.p.,  and  a  mean  output  of  5*6  e.h.p.  It 
most,  howarar,  be  noted  that  the  latter  figure  applies  to  the 
time  the  car  is  actually  in  motion,  and  does  not  include  the 
power  wasted  in  starting.  Mr.  Fraser  has  nuwle  very  careful 
observfttion.i  of  tlie  power  (lowing  out  of  the  K-itleriea  duntig 
the  whole  of  the  time  the  car  in  in  service,  and  found  that 
the  intej^ratvd  power  iL.jlrl  .r.  time  conius  lo  7"33  e.h.p.; 
that  is  say,  a  motor  UtHuij^  ituut  tho  batteritts  all  diiy  lung 
7'33  e.h.p.,  will  take  frnm  the  batt<>nes  the  same  amount 
of  power  that  is  actuaUy  taken  under  the  intermittent 
wk  gabig  OB  in  yia  nimiiiBg  of  a  tnuBoar.   Of  tha  T'Si 


e.h.p.,  a  good  motor  will  yield  about  6^  h.h.u.  Taking 
the  efficiency  of  tha  battaiiaa  at  60  par  cent.,  a  ngure  by  no 
means  too  low  whan  wa  ooniidar  the  very  irregular  nature  of 
tba  work  dona  by  thaaa  battariea  when  in  service,  we  find  that 
IIm  alaatrieal  lioma.puwfr  of  tba  charging  dynamos  required  per 
«arIaabotttl2a.b.p.  Tlia  cMlo  batwaeu  the  indicated  powar 
of  the  en^na  and  tba  output  cf  tha  charging  dynamo  may  ba 
taken  at  80  par  cant.,  ao  that  wa  shall  have  to  pcwrida 
engine  ]Hiwer  at  the  rate  of  15  ih.p.  for  every  car,  prondadtlia 
engines  are  worked  for  the  same  number  of  hours  that  tho  cars 
are  in  service.  If  the  engines  are  worked  for  a  longer  time, 
say  by  ni.;ht  as  well  as  by  day,  a  correspond iuj;  re<!uction  in  tha 
total  indicated  power  of  th«  station  can  of  cuurso  be  made, 
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RetUinlng  now  u>  the  subject  of  the  cost  at  which  stored 
power  can  De  retailed  by  electric  transmission  to  small  cun- 
auuiera,  lot  us  briefly  glance  st  the  rival  system— namely,  the 
distribution  of  small  parcels  of  live  power  from  a  central  oloc- 
trie  light  station.  One  hears  it  often  stated  that  the  supply  of 
lH>wcr,  and  not  that  of  light,  must  become  the  chief  busineaa  of 
such  stations.  The  argument  in  supjxtrt  of  tlua  TIOW  is  some- 
what aa  foUowa :  The  demand  for  imht  ia  vmtf  uneven,  being 
less  than  a  tenth  of  tha  capacitj  of  tba  atatioa  for  manj  bonia 
during  the  day,  and  riaiag  vaiy  lapMly  towaida  avaniiM.  Tba 
period  of  brgc  demand  cmnpctoH  only  a  few  honta,  andrdin^ 
thattima  tlw  anginaawwk  witlt  great  eoonomj.  During  tlm 
remnliMlar  of  tha  daj  the  economy  is  kaa ;  Md,  in  fact,  dia 
greater  portion  of  the  coal  UD,  coat  of  ittCMfanan,  and  intetaat 
on  the  capital  outUy  ia  diargeabia  to  Ughb  iwuHi».  If,  thaiw- 
fore,  by  the  lala  of  power,  we  could  keep  tha  oantrafatation  pfamt 
economically  working  during  the  whole  of  the  day,  the  inereaae 
in  the  working  oxponsea  would  be  slight,  but  the  increase  of 
revenue  would  be  very  considerable.  Tills  argument  is  perfectly 
sound,  Viutithasthe  rather  Ber;< ms  ilefect  that  it  will  not  convince 
the  \eiy  people  from  whom  ihi^  lar^e  ijicresao  of  revenue  is  to 
bo  obtjiined  ;  for,  let  US  see  what  it  means  to  the  user  of  ]>owcr. 

you  know,  ulectric  current  i-i  .■diijplied  from  central  sLatiotia, 
at  a  charge  varying  from  4jd,  to  8<1  ,  and  even  Is.  per  IloArd  of 
Trade  unit.  The  usual  charj,'e  in  Luuion  i»  alx.ut  7d.  Now, 
Kuppose  .1  fimall  manufacturer,  re<|uirinf;  only  a  few  hons«. 
p<iwer,  iletoT  niiiieH  t'>  discard  his  attiall  at^itm  ur  gM  engine,  and 
l>ut  up  an  electromotor,  to  be  worked  by  current  from  a  central 
ntaiioii,  what  will  the  jKiWpr  ami  him  ?  This,  of  course, 
depends  on  the  time  that  w,  the  number  of  hours  in  the  year 
dnriin;  which  he  reipiircH  ixjwdr.  If  he  has  8  small  factory,  in 
which  w  ork  is  steadily  j^oing  on  ilay  by  day,  you  may  estimate 
that  the  (lower  will  be  riNjuirisl  <iuring  3.(X)0  hours  per  annum. 
It  iii  now  very  ea.^y  to  calculate  the  annual  cost  i»f  each  brake 
)nrrse-]Hi»er.  .Vllowiiig  £1.  lOs.  por  hurau-power  for  deprecia- 
tion and  interest  on  the  motor,  and  £1  for  p.-tty  stores,  wo  find 
that,  at  'Id.  per  unit,  the  stmual  horse-power  oooMa  to  437&. 
With  current  at  a  different  price,  tho  coat  of  powar  vQl  faa 
accotdingij  altered,  aa  ahown  in  tha  table : 

Fown  Onrvtn  vnoK  a  Cmmu.  Brattoir. 
Cost  cf  Beard  of  Trada\  d.    d.    d.    d.    d.    d.    d.  d. 

oalt   /    I     3     3     4    <     6     7  8 

Cost  at  annual  brake  barae-\ 

powar  far       hoaia  .../IM       tt-6       W»  M«  76  U<4 

It  ii  claar  Uam  tbia  taUa  thai  ttia  lOin  omf  of  power  will 
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oidy  uso  Ml  olectroinotor  if  he  can  got  current  at  iiViout  ^1.  por 
nuit,  and,  unless  eloctiic  li^ht  companiM  cnn  supply  at  tim 
pries  (which  at  the  present  time  does  not  weui  likely)  there  is 
ti<>  proopcct  of  myiptying  eloctric  power  to  email  faciiirivs 
wmtiiig  the  power eoutianouBly.  Another  duadvantAKe  is  that 
the  dcmwd  tor  power  miut,  in  wiuti>r  at  any  rate,  overlap)  the 
demand  for  Ugnt,  thoa  requiring  the  ercctiun  of  additional 
plant.  If,  howoTer,  the  power  ia  only  required  intanuittently, 
then  the  electromotor  ia  ligp  iar  the  eheapeet  imtnimant  for 
pfoducing  it,  not  onhr  at  Ngnda  fint  ooab,  bnl  alio  «a  regarda 
working  oxpeuaa.  Than  aramanj  amaU  tiadaa  in  whieh  powair 
ia  wantad  m4r  fiov  a  law  hwm  Amag  tba  day.  IT,  for  inataocA, 
tk«  aettud  running  iiaia  of  a  htbeia  two  bobi*  diuljr,  than  the 
eoat  of  the  annual  hoiae-power,  with  current  at  7d.,  woidd  only 
he  £15,  a  figure  which  cannot  be  touched  by  either  ataara  or 
gM.  There  ia  the  further  advantage  of  having  the  i«>wur 
always  ready.  There  is  no  need  to  got  up  steam, 
look  to  the  feci  (mmp,  iijH-n  cylinder  cocks,  turn  the 
engine  over  tlio  lentrf,  ami  generally  do  the  do/vn 
littli- thinf;»  which  arv  rcijuired  in  st.irliiiL;  iiii  oiiniiu'.  Wuh  n 
motor,  ikli  that  is  re({Uiroi.l  la  tu  uirii  «u  ibu  switch  tlK- 
power  is  wanted,  and  to  turn  it  ofT  ag.iin  when  tlu-  j.iU  is  .l<iiui. 
For  domestic  purposes,  aijain,  nothintr  could  l>o  nn'i  i'  Imnily  .lufl 

economical  th;in  ek-clrn:  pnviT  sujii-licii  fr'liii  .i  »tn<[i'\\. 
I  have  herp  .1  cillivtitin  uf  n]i[ili.iii(.-i'H.  fi^r  t!u'  <'f  wliith  1 

h:is  u  t^'  thiiuK  tlic  Keys'  Kioctru' rii:Mp;ni\',  .u..!  I  <  '<h"W  you 
li'iv*  L';iJ(y  iirid  C'liivcini  iit,  it  ia  Lu  :ipjtly  otoctric  |K)WUr  to  small 
ill riiiestic  iii:»chiiii_'ry , 

I  Imvii  m  the  ]ii-t.-seiif.  IocUiil-  do.ilt  wilh  what  may  torTnp<l 
general  queatii'U-i  i>f  iMi^iiuieririL;  jB.ilicy  rathorth.-m  u  it h  ti-L-hnical 
details,  and  I  am  afraid  you  trill  have  found  tho  tiiiituuLitl  (Mrls 
of  the  lecture  rather  a  dry  nubjcct.  The  (juestion  "f  c<«t  is. 
however,  of  the  utmost  itu|Kirtance  in  ouginuering  w>jrk,  and  it 
was  therefore  necessary  to  give  it  some  considoratioti.  In  the 
romaiQing  two  lectures  1  shall  be  able  to  turn  to  tlio  more 
intereating  parte  of  our  subject,  and  bring  before  you  some  of 
the  adeotiDo  priudplei  anid  technical  detaito  reiatioK  to  the 
I  of  live  power  orer  long  axid  short  dutanoee. 
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KLBCTMC  TRAMWATS. 


Some  time  since  Mr.  Frederick  Brown,  A.I.KE.,  was 
rc'iiiosled  to  rcjioi't  to  ilic  WalH.ill  Coi  pDr.ition  on  electric 
tractioa.  Mr.  Brown  visitod  America,  and  carefully 
ifTTfinffwH  into  the  maipinmit  tod  working;  of  many  of  the 
tramways,  and  upon  nU  return  reported  to  the  Cor|>oration. 
After  referring  to  the  variom  lines  inapeeted,  ho  sums  up 
his  concltaaions  in  the  following  manner : 

Tbero  are  three  styles  of  carrjing  the  overhead  wire,  which  i* 
known  as  the  trolley  wire. 

1st.  Where  fhor(?  urc  two  lines  of  rails,  ppntre  poles  are  used 
ivith  an  iirtn  On  twuh  si'le  Ourryinj  (he  vure,  ThoiW  would  not  be 
•'Uitnblc  fur  our  I'treets  and-ro-ids  ;  though  in  wide  roads  they  do 
tjoc  look  very  h.ui.   In  oar  roads  Ihqp  wonM  be  in  the  wayi  and  a 

{iurnjorou."  L<b«lruction. 

L-'rid.  Whcro  the  tr.im  lini-K  ^rcliiid  at  the  side  of  the  road  or 
<ttrts«t,  poltui  with  an  a;  in  nie.  umhI,  carrying  the  trolley  wucs  over 
the  centre  of  the  trnck. 

3rd.  Lighter  pole«  aio  erected  00  each  side  of  the  street,  and  a 
wfra  eaUad  aapan  wite  (which  is  BOtHaedfbr  eonveying  oloetrieiiy, 
bHtonfy  aa  a  meana  of  support)  is  atratehed  across,  and  tho etso- 


tdc  or  trolkiytsire  is  hang  from  that  over  the  oantreof  the  track. 
This  is  by  fw  the  most  ooBTeoiiaDt :  and  in  the  American  roads, 
latere  tcwes  are  planted  on  each  aide,  in  tlin  1e<ist  nntightly,  and  i», 
sA  thioKS  considered,  I  think  the  moxt  i«uit>ible  for  use  here,  ti-» 
onr  otraets  varyia  width,  thus  varying  the  dtstancos  from  the 
rafl  to  the  kerb,  which  would,  if  the  second  pl.m  nnmod  above  be 
used,  neoeesitate  the  arms  on  the  poloi)  vAryinr;  in  kn^'ib,  which  I 
fear  would  look  vet^  unsightly.  At  juiict ioii>  utnl  ci>tnor«  there 
Li  some  complication,  wnirh  i'  rcrt.'iinly  no  iirn;itnont  to  the 
streete,  but  it  is  ontirely  tivittor  i>i  0)111110:1.  I  (iml  thm  the 
public  in  AtneHfti  [ircler  the  uyoMre  of  the  lo  fiorse  or  steam 

power;  the  noiric  .ind  Kniokg  of  the  laltci  thoy  imieh  object  to. 

I  submit  x^^iioiis  [ihotogmphfl  for  your  tnii|K)Ction,  and  am 
expcctln^,'  othcrb. 

Other  wirua  than  the  trolley  wire  are  nooossary  for  bringing  the 
tower  to  the  various  sections  of  the  trolley  wire.  These  are  called 
feeders,  and  are  carried  on  insuhvtors  attached  to  the  polos  that 
oarry  tbo  span  wirsSi 

lo  importaofe  strssts  I  sho«dd  adTisa  these  being  pat  nnder 
ground,  bnt  outside  tlie  osntra  of  the  town  they  ssight  be  run  as 
b  amal  in  Amcaioa. 

The  speed  of  the  cars  is  reguUtod  by  the  city  anthoritisiL  and 
variea  on  different  roads  from  six  to  12  miles  |>er  luMir,  (ttongn  the 
l*tt«r  is  often  much  exceeded  outside  the  cities. 

Tbe  electric  cars  are  safer  than  the  ordinary  cable  car,  as  they 
can  be  run  in  either  direction  at  will,  and  m  r.tii  h;ink  nut  of 
danger  if  necessary,  and  iho  danger  of  the  uonin;:  cau^'ht  in 
a  broken  ft-rnnd  of  n  c;iblc,  .^n•-^  bo  the  driver  lu-'in^'  t.lio  power  of 
sUjpjiinjr.  1-  ftvoifloil. 
Titc  speed  can  be  vaiied  at  will,  from  a  crawl  to  3t)  or  more 
ipwiMMC.  Thseeis eempliiteahseBoeel |erk in etartieg, the 


suddoiiiio>-.^  of  the  st^ip  of  coarse  being  in  the  liaiui-  oi  rhe  driver, 
who  cull,  if  ti<X'(  ^>;u•v.  stop  within  a  car's  lcM^;lh  w  hen  ;,'oiri;,'  iit, 
full  ■^|«:i-d. 

.\i  rii^t  iliore  win*  foinc  trouble  with  joint«  in  the  ti'olley  wire 
i;ii.ir,/  w:iy,  but  this  n|>liOurs  to  be  a  thiugot  tllO  past»  eslnpiOVed 
iiu  ni-  It  piinting  have  been  introduced. 

M  l  li  iif  I!,.'  overhead  work  in  America  has  boon  done  in  a 
hurrifxl  manner,  niid  could  be  made  much  neater  and  safer  with 
more  care  and  time  Mae  spent  upoo  it.  This  point  sluMld  be 
insisted  upon  if  tbe  system  be  allowed  here. 

I  found  no  complaint  from  interrapUen  tO  ordinary  traffic  from 
the  wires,  they  being  high  enough  fbr  all  lesde  to  pass  under, 
excepting  some  stjeclal  oais  belonging  to  a  cirens,  tlie  wires 
preventing  the  emnlenMtie  characters  from  riding 00  tbe  top. 

In  America  t  he  wires  are  carried  aboot  19fi^  fnxn  the  ground. 
They  shotild  bo  rather  higher  here  to  allow  of  our  fire  escape 
pii-xying  under.    The  Amcrican'osca})e8  are  carried  hori7>ontAl1y. 

Ill  caiies  of  fire  the  firemen  cut  the  wires  down  if  necessary,  the 
enrrcnt  being  cut  olf  from  that  section — telephooea  being  fined  in 
the  {Kiwor  yuitions  for  the  poTpose  of  giving  notiee,  ot  a  system  of 

<»lp^fric  fsitjnrt!-*  !«  n?M?d. 

1  liiiTL',  "  tr  V'!  ir  iii^ii<-<.'lirin.  n  miiiil'ui  o!  rt  |'Liil<  frjiii  vmiLnis 
bofiiec  on  ill-'  ■^uhi'  Tt,  utr.oiiL'  u  lurh  you  will  timl  l«jtUjr!>  from  a 
number  of  ni;iyo:-  of  r\-  :.  -.  m  u  hii  h  o'.  erhoad  wire*  are  in  use. 

In  rvply  to  ihc  (Kiiiilis  on  uhteh  you  requested  me  to  obtain 
s|iecial  inforntation  I  beg  to  state  : 

l»t.  I>uplicntc  linc«  of  rails  are  not  necessary  unless  rocpiired  by 
the  trartii-. 

•-•iid.  The  oxioting  line.8  of  rail  will  need  »onj?  -nU^ration—viz., 
cjich  rail  ncodn  eonnocling  to  the  next  by  a  ••iron^  eop|jor  wire 
li.fted  infn  c«ch,  ami  they  alw  need  electrical  oonosotion 
:>  i  >  >-^    1:  ii  tii  phitcs  shouUl  also  b«  pot  in  at  tuBss^  ae  It  toads 

lu  l<»i>.eii  the  .iction  on  the  teletihouo. 
3r«l.  I'rtstB  mny  be  on  one  or  both  sides  of  tiwrOsd, 
4tli.  The  |X)xtj«  arc  not  complained  of. 
.'>th.  The  |>(M<ts  are  about  40  yardt>,  or  12')ft.,  :i|inrt. 
(ith.  The  jw^ts  »«n  bo  usod  for  carrying  other  wires  and  for 

carrying  electric  lamps.  atMi  could  be  used  for  tower  ventilation. 
Ttb.  lite  roads  are  mostly  lighted  by  electricity,  eome  e^th  gas, 

and  some  with  oil. 
8th.  The  polss  are  to  be  so  fixed  se  to  l>e  safe^  and  the  wirsa  to  be 

not  isss  than  lOft.  high. 
0th.  No  speoiai  rule  as  to  distance*  from  kerb.   The  nairowast 

street  1  saw  was  'iOft.  6in  wide,  and  it  had  a  4ft.  6in.  track  in 

centre.    This  street  had  two  tracks  in  it,  bnt  the  tram  people 

altered  it,  as  it  delayed  their  traffic,  the  cars  not  being  able  to 

|)oss  a  standing  cart  or  waggon. 
Iftth,  The  nrrna  pmjwt.  to  rfntrr  of  track, 
lllh.  No  ulijoi_-tiou  i.s  r.-ii!"' 1  evr...))i  m;^'  hy  cirom  iirnpnctoi  s. 
I'ith.  Horses  ftevm  to  Utko  nu  nulicu.    1  only  mw  one  case  of 

rcstiveness, 

l.'^fh.  Cars  work  either  way,  and  do  nor  net<l  to  \k-  turned, 

14t!i.  .\  1.1  11  hiis  to  be  rung  on  neuin^'  u  ero^-"  ro,id,  .iiid  heud 

iighu*  are  carried.    The  driver  rint^ft  tlic  b*U  w  ith  hi.s  fo-jt,  thus 

leaving  both  hands  for  the  brake*  it  necessary. 
l.'>th.  The  cars  paasing  each  other,  or  (xtssing  a  crossing,  must 

stwnys  eonnd  a  lieU. 
16th.  Antborltiss  Umit  the  spsed  from  da  to  IS  or  more  miles  psr 

hoar.   The  driver  has  complete  oontrol. 
17th.  I  beard  of  no  complaint*,  thoagb  at  times  tiny  liavo  them 

from  what  thoy  term  tbe  abutters — i.t.,  persons  whose  property 

abulA  u)iori  the  street  in  which  the  lines  of  rail  are  laid. 
ISth  The  width  of  pavement  varies  so  much  that  I  can  give  no 

mciai<urenicnt4i. 

HHh.  The  wire»  are  ma-stly  carried  overhead— some  are  under- 
grounrl. 

2Ulh.  The  wire  {>>  tived  to  an  insulator  at  the  termiaua,  and  ia 

above  the  hi  .id-  1  ^  the  public. 
•Jlst,  ThiTt     III)  .l.iii;;er  to  human  life, 

•Jl!ii  1.  Thi'  ]ki-1k  v.iry  m  lliickncas  and  innlurud,  some  bein;:  wood, 

-iiiiiij  iron  tiilii-.  HHil  .-oine  lattice  work  in  ivOD  :  the  hivse  t>eing 

alioiit  <)in .  to  ^'.ii . 
■23rd.  L  ulcii.'*  liie  i:iJi>rf.vod  motors  arc  used  the  noise  is  objoctioo- 

able.    With  t  he  improve<l  motors  and  gear  I  heard  of  eomplaint 

uf  their  nut  making  noise  enough. 
'J4th.  There  ia  at  timea  a  little  sperUi«  visible  uddeh  might 

frighten  a  hoiBB,  betlfailsdtohaBrof  aeeee^and  es  onrnnds 

arc  better  than  the  AsMrican,  this  ilashiitt  wottld  he  rednosd. 
2oth.  The  narrowest  rood  I  saw  was  about  mft.  Mo.    The  widest 

was  VMt. 

'Jtilh.  Tiieru  are  streets  whore  telegraph,  tolcplmoe,  and  elsotrie 
light  wire  |>osts  are  tixe<l,  with  the  ix>les  for  tllOCatSt  Tbsy  OM 
llxed  any  how  that  ifcctncd  bei>t  to  the  men  who  pnt  them  np, 

and  want  some  regulations  in  this  ros^iect. 
'JTtli.  Si;;n  boartis  and  other  projootions  have  been  allowed,  but  are 

iM-inir  removi.d  pretty  ffi--t  liy  Ihp  nnthoritip-!,  though  many 
<.'iii:iin, 

iHth.  I  hore  are  from  one  to  six  linos  on  some  of  the  poles. 

'J9th.  Tbe  iruniways  aio  wociied  l>y  private  oempaaiasend  nothy 

the  authorities. 

.'Xnli    I  iiHiiid  no  ca«e  in  which  the  authorities  had  any  right  to  um 

lh«;  tsituiway.'i  for  public  piir}>o«ci<  without  |>aying  fur  such  use. 
.^Ist.  Their  lira  csca^wfl  are  run  horizontally  and  thoy  have  ao 

trouble,  though  if  a  wire  is  in  the  way  they  cut  it  down. 
S-ind.  The  maxunnm  potsmtlal  is  in  use  now,  and  the  nsual  one  is 

.  n  conclusion,  ih.\:  ihe  uso  of  the  system  is  muc 
,  there  being  on  order  in  the  works  that  I  visited  some 
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REPORT  ON  INSPECTION  AND  TESTS  OF  BROWN'S 
PATENT  ROTARY  EXPANSIVE  ENGINE. 

BY  PROF.  J.\MIK.SON,  M.I.r.K.,  F.R.S.E.,  KTC. 

The  following  is  the  exi^ri's  re^iort  to  the  makers  upon 
this  engine  : 

Having  been  roqaMtod  by  you  to  test  and  report  apon  your 
latOMt  improved  rotary  engine,  I  went  to  McMrf.  L«Dg  and  Son's 
tool  works,  Johnsiono,  on  the  mornini;  of  Wednenday  lant,  the 
'27th  May,  with  two  aaflistantu,  where  I  found  the  boiler,  engine, 
and  all  tne  necewary  iniitrumentfl  in  |)erfect  order, 

Oaural  DtM-rii>(ion  of  Ewfiiie  and  Bralc  Orar. — Before  gi\-ing 
the  detailfl  of  my  testA  I  will  deftcribe  briefly  the  general  features 
of  your  engine  and  the  brake  gear  adopted  by  aid  of  the  accom- 
panying pnoto-Iitbogmph  from  a  freehand  itketoh  made  by  Mr. 
J.  H.  Oswald  Brown,  artist,  on  June  4th,  prior  to  my  taking  the 
second  set  of  indicator  cards. 

Dttai/s  of  Cylindf-r  and  Vaivrt,  — The  chief  points  of  novelty  about 
your  engine  are  the  cylinder,  piston,  and  valvc«.  The  cylinder  is 
only  10'>5in.  diameter  hy  S'S'i.'un.  in  length,  or  T46'9  cubic  inches. 
The  croas  area  of  the  piston  is  4U'.5  s(iuare  inchex,  and  its  length 
is  8'625in.,  or  ■'{49'3  cubic  inches,  so  that  it  occupies  nearly  one- 
bali  of  the  volume  of  tlio  cylinder, 


elective  area  of  the  piston  causes  the  latter  to  revolve.  The 
higher  the  piston  8[:>eed,  the  greater  ia  the  economy  of  steam. 
The  steam,  after  being  cut  oiT  by  the  rotating  valves,  expands, 
doing  work  until  it  exhausts  through  the  axle  bomee  of  the 
oecillatin^  valve-doora. 

Prtliminary  Irutptrtion  and  Vtri)(fa4ion  of  AppanUu*. — I  care- 
fully measured  the  volume  of  the  boiler  water  supply  tank,  and 
found  it  to  be  3()51b.  for  every  barrel  full,  checked  the  brake  spring 
balances  by  Government  stamped  standard  weights,  saw  tliat  the 
brake  ropes  were  pro|*erly  adjusted,  and  found  the  radius  of  the 
brake  load,  r,  to  be  '2°0417ft.,  which  gave  the  logarithm  of  the 

constant,  etc.,  for  brake  horse-power  (  log  ^'SSJSS. 

log,  of  constant  =4-6K85 

log.  of  mean  broke  pull,  93-21b.  =  1  -9694 
log.  of  mean  speed,  574 '5  =2*7593 


log.  of  mean  B.H.P.,  20  8   =  1-3182 

Trial  Hun,  Periodical  Oltatrratiowi. — With  Steam  shut  ofT  from 
I  the  engine,  the  feed -water  was  for(X3d  into  your  locomotive  multi- 
tubular boiler  bv  the  injector,  until  it  reached  a  delinite  mark 
(about  half  glasn)  on  the  polished  braas  scale,  fixed  Immediately 
I  behind  the  gauge  gloss.    The  water  supply  tank  wa«  then  tilled  up 


Brown's  Rotary  Expansive  Engine  with  Brake  Cear,  as  Tostod  by  Prof.  Jamieson. 
I  etenm-piito  from  the  locomotive  boiler  ; 


The  cylinder  receives  steam  twice  during  each  revolution  of  the 
pinion  from  two  cylindrical  rotating  valvo«  lixL-d  to  the  valve 
spindloti,  V  8|,  V  S,,  which  are  place<l  diametrically  op|iosite  to 
each  ottier,  and  resfiectively  between  the  stcnm  iiipef',  .S  I'l,  SI'., 
and  the  cylinder  valve  doorx.  The  valve  Kpindlos  are  driven  by 
the  valve  gearing,  V  C,,  V  (i,,  from  a  pinion  keye<i  to  the  central 
•haft,  8.  They  can  bo  ofljunteH  so  us  to  cut  off  the  steam  at  any 
desired  ]X>int  of  the  piston's  revolution,  or  llioy  may  be-  connoctoti 
to  a  governor  so  a«  to  maintain  a  uniform  npocd  under  widely 
different  variations  of  load  and  steam  proMure< 

Two  oscillating  valve-doors,  keyed  to  the  spindles,  V  1)  S,,  V  I)  S,, 
form  part  of  the  circumferential  working  ourfaco  of  the  cylinder 
when  they  are  cloeeil.  They  are  alternately  oi>encd  ny  the 
incoming  steam  pressing  behind  them  whenever  the  peculiarly 
shaped  piston  has  passed  them,  and  owing  to  your  effective  mode 
of  cushioning  the  steam  between  them  and  the  rotating  valves, 
they  are  cla«od  gently  by  the  piston  during  the  time  of  exhaust. 
The  front  edge*  of  the  valve-doors  form  a  continuous  steam-tight 
joint  with  the  rotating  piston  in  such  a  manner  that  the  reaction 
due  to  the  steam  preMure  between  their  back  faces  and  the 


to  an  ovorHow  hole,  and  tho  8t«am  pressure  raised  to  !Wlb.  by  steam 
gauge.  Tho  engine  was  started  at  2. I.t  p.m.,  at  a  f [wea  of  .560 
revolutions  |ier  minute,  and  then  simultaneeus  observations  were 
taken  every  15  minutes  of  tho  boiler  preswure,  not  brake  load,  and 
the  revolutions  |x)r  minute  by  Messrs.  SrhiifTer  and  Budenberg's 
tachometer  (tho  itccuracy  of  this  instrument  I  had  previously  itsoer- 
tnincd),  from  which  the  brake  hori>«-|)owors  have  oc«n  calculat4xi. 
Tho  whole  of  my  obscnations  have  been  inscrtetl  in  the  accom- 
imnying  table  exactly  as  they  wore  written  down  at  tho  time,  and 
tho  means  taken  from  a  continuous  run  extending  over  five  hours' 
duration. 

From  this  table  it  will  bo  seen  how  very  stoodily  tho  engine  main- 
ta!no<l  its  speed,  and  how  t  he  i>owerdovola[>edby  it  gradually  roeo 
from  a  minimum  of  18"6  B.H.i*.  to  a  maximum  of  2'2',"W  B.H.P  ,  aa 
the  working  imrts  wanned  up.  Hod  I  been  certain  that  tho  brak« 
wheel  (which  was  4ft.  in  diameter,  with  light  orms),  could  have 
withstood  a  higher  s(K)od  than  GCX)  revolutions  per  minute,  there 
would  have  been  no  difficulty,  as  far  as  the  engine  it«5lf  was  con- 
cerned, in  increasing  the  speed  to  8(X>  or  oven  i.OOO  revolutions  jier 
minute,  as  both  the  material  and  workmanship  seem  to  be  of  excel- 
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BRAKE  HORSE  POWER  TESTS  OF  BROWN  S  ROTARY  ENCINE. 


No.  of 
reading. 

H/^itAr  IITAA. 

BUI  u  uy 

Net  brake 
load. 

Rovole  per 
minute. 

R  TI  P 

RemArlcjs. 

lb. 

Ih 
10. 

1 

fa 

MO 

on 

1  Ir  t*o 

ITttok    Knm.Al    full   nt                   WAfA^   ^flKll. 

rjACIj  DArrOl  lull  Of  lOcCI * w AlQi  iHIOID. 

2 

2.45 

90 

Ml 

IS  ttl 

p.m.i  iBL  D&rroi  iiilo  uoiior. 

3 

3.0 

03 

580 

19  Gl 

4 

3.15 

93 

H8 

580 

19  !i4 

s 

3.30 

•1.  wo  p.  in.i  ^iHi  Diirroi  inio  ooiior* 

0 

03 

7 

4.0 

03 

550 

1!)'66 

8 

03 

(Hi 

1  If  *  »^ 

4.  lu  p.m.|  4ui       II  II 

9 

4.30 

03 

10 

4^45 

98 

97 

570 

21  49 

4.35  p.m.,  5th      ,|  ,| 

11 

6.0 

03 

93 

57» 

2i»(>0 

12 

5.15 

06 

96 

580 

21  64 

.').5  p.m.,  6th      „  ,, 

IS 

5.30 

96 

96 

5SI) 

21-64 

Eiifnne  very  steady.    Brake  working  uplondidly. 
5.2.'i  p.m.,  7th  barrel  into  boiler. 

14 

5.45 

98 

W 

rm 

22  09 

15 

6.0 

100 

96 

GOO 

•22.19 

.'j.4."i  p.m.,  .Sth      „  ,1 

16 

6  15 

97 

99 

.560 

21  ."H 

6.10  p.in.,  9th      „  „ 

17 

6..% 

93 

94 

570 

20  82 

6.:{U  p.m.,  lOth     „  „ 

18 

6.45 

93 

93 

600 

21  69 

19 

7.0 

99 

102 

570 

22MJ8 

6.55  p.m.,  11th     „  1, 

20 

7.15 

W 

93 

590 

21  as 

7.20  p.m.,  12th     1,  11 

7.40  p.m.,  13th     „           „      lees  16ilb. 

MeuM  = 

95 

93-2 

674-5 

20-784 

Total  feed-water  need  in  5  hours  =3948-51b. 
(•roM  feed-water  per  hour          =  780'71b. 

„         „       iier  B.H.P.  hour-    37  01b. 

1,         „       per  I.U.P.  hoar=  27'21b. 

RiKht  Hand.    IHagram  No.  8.    Boiler  preasuro  -  9.51b.  by  gauue.    Scale  xpring  1"  =  48lb.    Taken  4.45  p.m.|  4/6/91. 


.\tin(MpliuriL' 


Line. 

Mciiri  prciusuro  —  .'iO-llb. 


Indicator  Card  taken  at  -JtX)  R«volutioni<  per  Minute  from  the  Ri);lit-Hand  Side  of  BrownV  Rotary  Engine. 
L«ft  Hand.    Diagram  No.  H.    Boiler  proiwure  =  ».-»lb.  by  gauge.    Scale  spring  1"  =  481b.    Taken  4.46  p.m.,  4/6/91. 


A(iiiu>'|>lH.->ic 


I. inc. 

Mean  proMiuro  =  30-8lb. 


Indicator  Card  taken  at  '2<Nj  Revolutiona  |ior  Minute  from  the  Lcft-Hand  Side  of  Brown's  Rotary  Engine. 
Calculation  for  indicated  horse-iKtwor  and  food-water  |ier  indicated  horao-power  hour. 


.n.ooo 

Orooa  feed-water  nsed  per  hour  —  789'71b. 


.30  8  X  1-86  X  29  11  X  574  5 
33,»X>(> 


=  29-02. 


Gross  food- water  per  l.H.P.  hour  =         =  27  ^Ib 


29-02 


lent  quality,  and  the  only  oncillatinf^  Itartn  are  the  valve  doom,  kept  bearing  u|]on  the  rotating  piston  by  steam  acting  from  behind 
which  arc  duly  Cttshioned  during  thetr  back  atrokee,  and  always    them.    Had  this  higher  speen  been  attempted,  there  can  be  no 
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doubt  that  the  coiiiiuiuption  of  ^l^■  lnl  |»cr  brnko  bornj  |>ower  hour 
wouia  (lAve  b«cn  otill  loss  tUnn  it  wii«— vi/..,  ti  moan  of  .TT  BIb.  jwr 
lii  a'ni'  li(irm!-i>o«er.  A  couhidcrablocoiKlonfiation  of  i<tcain  no  <lnul>t 
luuk  j<l«ce  ill  the  i<tc«in-pi|>p,  nml  in  lli<5  t  wo  loiij;  ii«lio;itor  i>i|>CH, 
which  wcro  not  InKK"'-    Tlie  f  ill  nl  between  tho  boiler 

uml  the  cylinder,  an  »hown  by  n  t  auijj,u!nu;i  uf  the  luiwuro  R.mpo, 
aod  the  indicator  cardn,  anionniiiii;  to  fully  l.'ilb.  un  the  »ti|iinre 
inch,  i*  dm  to  the  Bte(>in-|>i|>o  being  khiuU,  right  uaglo  bundo,  and 
tbenoa-albekivsvtttor  tru|>.  Frao  the  faidicktor  cunlc  taken  by 
a»  prior  to  eomntencin^'  tlie  brake  horae'poww  trial  of  five  hourH, 
as  well  BR  from  thoM  t&kon  by  me  sobseiiaentiy  on  Jane  4,  the  t 
groM  consumption  of  ftoam  in  only  27*210.  per  indioated  hone- 
power  hour;  re«ult»  which  8iir|iii<"i  net  ooly  any  other  retaty 
eagine.  but  e<|iial  tlio^c  of  tho  very  iMet  nnple  expRH^on.  feet 
p))«ed,  non  condensing  engine*  (of  the  aame  power,  ran  eb  tiie  Mine 
sjicod  and  with  the  Mune  Bteam  preaanre^i  with  which  I  wa 
ari[ii!uiitrd  nr  hnve  Mccn  recorded. 

Thij  imli  ntor  diAj^ranui  were  t-aken  with  M'Inncs'  fa«t  «()C«d 
iti'lir  otor,  and  they  nre  remnrknblv  good.  Thpy  -how  an  almofst 
i'<|i!:illy  t-ftective  i)Owor  devolo|>od  by  the  st«  iia  ji.lNisi't  f!  thro<if{h 
cacli  lotnlinp-  vulvc  and  cylinder  iloor.  The  swiain  ellicicney  i» 
only  70  |icr  cent,  of  what  it  wouKI  have  been  had  you  been  Ruppliod 
with  perfectly  dry  tttoam,  for  it  apj^-nrs  ?rrnn  tlio  inilicator  cards 
that  only  191b.  ofdryHt^ain  of  9't\h.  uS-.iI.Il  w»«  recordc<l 

by  thom  yer  iodicAtcd  hon<u-|iowt.  i  hour  i*}  the  t>oint  of  rut  off, 
iaatewl  of  «  actuel  weight  of  feed -water  equal  to  27  "Jib.  i^r 
taidleated  hone-power.  Or,  3t>  uer  cant,  of  the  feod-WAter  |uu<«od 
into  the  oylinder  m  wator  with  the  etean.  The  mechanical 
efficiency  of  the  en(;ino  and  combined  lien vy  brake  wheel  end  gear, 
or  ratio  uf  brake  hori>«.nower  to  iodlcated  hoiM-pOWer  W«»  71'U 
tier  cent. ,  but  ti."  you  wUl  only  re(|nire  «  nmidl  flywheel  and  two 
bcAriii;;«  l(.<i<8  iiithoengiDe  yon  make  for  nttuul  work,  llietnecluuiical 
ciricioncy  will  nodoubt  then  be  quite  eijuul  to  KO|ior  cent. 

After  steam  wm>  *hut  oil  from  tho  cnf;ine  at  7. 15  p.m.  fc<>d-wftter 
won  injected  into  the  boiler  until  it  reached  the  name  mark  on  the 
jrfiTi'/f  '^\ni"  «rfil««with  which  wo  starttHj  tho  trial  run,  and  the 
fi  i  il  M  ii.  i  /i.iiri  l  M  l-  till'-'i  up  to  tho  overflow  hole.  Fron;  tlicfe 
data  i  tuund  that  the  entrmo  "I'l  irsc)  .n'.otal  of  n/)|»l'rilb.  of  water 
during;  the  five  hour*,  or  7^^'•  71b  uf  m.t.ii  [ici  hour,  which  is 
0(|Hivttleiit  to  .'{7'Olb.  [Hir  braku  ri<u>r  j.rm  <  t  liout  u'ld 'J7'-'lh.  ]>er 
indicat4xl  hor*':  [«:■«(■;  hour. 

Tlicfe  results  coi I oLomto the  five  hours"  contjiimin^  it -Is  t.iki  ii 
by  you  on  May  19  la«t.  I  can  account  for  v  -ii  -^rtyui-^  the 
slightly  better  result  of  .TT'-'lb.  foetl-water  tier  btako  hur»c-[iowor 
itoor  fron  tho  aleam-(Mpes  leadin)^  to  the  indicator  being  ieft  on 
end  unjaekelod  throngboot  m  v  trial ;  whereby  not  only  a  certain 
amount  of  heat  *uergf  wee  diarfpeted  by  wdiatlen,  bnt  aim  » 
DcrcoiitA^  of  abeam  wai  watted  dn*  to  tb»  ndditionnl  aiflMimoik 
In  (act,  the  initial  tiaacMiOB  oppean  to  have  been  doiafaled  by 
Iceeping  the^  long  indicator  pipee  on  daring  my  brake  horeO' 
power  trial. 

Condition  of  En'jinr  ofitT  tkt  Biubt  lIin  i*  ]M)W<r  TrinJ.—l  had 
the  right-hand  cylimler  cover  removed  after  tho  five  houra'  run, 
and  found  all  the  working  Kurfacen  in  |ierfect  order.  Not  only 
wfTC  theoH'^innl  tool  murk.^  cvrrywhern  viuthle,  but  a  (ine  hard 
j,-h)s-y  nki-i  \i  ;i-<  nMiiiiny;  up  un  •Aii:  «  e:ii  Ui;^'  j I  s  Both  the 
^i orKui,iii'<[i i j  1  .iihl  iiialcnal  arc  r\ri  Uent,  and  lic.i'  nut.  thpj^otvr! 
naiiu.' nt  t.iiiic'i  l)y  the  makers,  Mi-^-i  .i  John  Lan  ,'  utiil  Suti.-,  f,ji 
nccuiMy  iiii  l  t'.iK-ih.  I  wiui  ^cliuularly  taken  wilh  ihu  vanou.<t 
sclf-udjuKtiiiLC  [i  n  king  stripn  between  tho  eide*  and  en<l  of  the 
pi«ton  and  the  cylinder,  whereby  you  hiul  no  lulju^ted  the  com- 
prei<..'«ive  reaction  of  the  back  oiiringA  that  tho  wear  nhouhl  t.-ikc 
{liaoe  evenly.  The  arrangciucnu»  for  rcuewiug  them  (should  occu- 
■ion  WtiiiiM  the  eaoM  to  be  done  at  aay  time)  are  exeeedingly 
eontmiontmiid  eimple, 

/M^inM.'ittf  Aiyi'iM.— The  praeeot  engine,  nttliougb  the  fourth  or 
fifth  which  you  bave  made  aoeoidltig  to  your  patent,  iriil,  I  under- 
Btund,  be  8tiU  further  improved  u|>on  in  tho  one  now  being  inanu- 
facturod,  by  havmg  a  live  flteam  jacket  completely  enrrounding 
the  cylinder  and  thu»diipcni>ing  with  the  branch ataana-pipeH,  .S  l',. 
8 1',,  lU  shown  on  the  accompanying  figure.  It  wfll  COnee(|uentIy 
bo  more  com|Nict,  and  by  having  the  valve  gearing  OOVOnd  U,  and 
ho  Kinall  Hywhcel  overhung  on  the  further  xidu,  tne  wliole  engine 
will  be  placed  on  one  firm  cast-iron  r^n^r  pl:itf>. 

>V-i  .  'trrHfiifil  hy  fji\(iinf.  -Tho  .-|n<  r  i <  upiri I  liy  your  engine 
w  i»!Bi  than  itiat  of  any  rcciprocikiing  Mteam  btigiiic  of  the  Ktimc 
|)OWor  with  which  I  am  aojuaintcd. 

Cn-""  III  irhirk  iht  Kii^iiiw  may  l>t  a/-j4iril.  —  Vour  oiigiiie'will 
ioiiii  l  inri-t  n-i  till  in  working  electric  lighting  and  tran»iniiwio-i  jf 
|X)wer  dyaauio  machincH,   where   a   high   R[>ee<l,  fjiace,  and 
noilormity  of  action  are  iin|iortiint  (|uulitic4«tiunK.     Al«o  for 
dlMlg  yachts,  steum  launches,  centrifugal  pumpa,  fau«,  and  gaa 

wkwaetew,  etc. 

/MfiiPBfer  Cbnb.— Tlw  fbiiowiag  two  oaids,  aelected  out  of  a 
laige  number  talwn  by  me  from  the  rijght  and  the  left  hand  sideK 
of  ye«r  engine,  with  aiflerent  irtrengths  of  ^piingH,  nn  .luno  the 
4th,  apeak  for  thcm>i«1vci..  They  are  reproduce*!  full  M/e,  and  tho 
neeeaaary  data  ha»  been  (innted  on  and  lieiicaih  them.  Tho  mean 
preMurcs,  found  by  orflinate.-*  in  the  umid  way,  were  cheolied  by 
Am»ler"i4  |>Ianimeter,  which  gava  a  nhghlly  hii'her  mean  prta»iure 
of  .'to  Sib.  |ier  "iijuaro  inch  (or  the  two  cauls.  The  etVectivo  area  of 
pitton  wafl  taken  an  2!l  ll  i>(|uaro  inclie»,  the  etiective  utroke  ix» 
1 'Htif t. ,  and  the  revf»1iH!f>ii.i  ns  STl  ■"»  jht  mi»iitfn.  In-inff  siicnii 
r<-'\ ' jatt  jHi"  iriiriutf:  vjh-r:\iil  >lijtijr_'  tin'  U\c  iiniko 

hore-t  |«iwtr  III  . I.  ulii-,!)  iiiiinl>er»  u-iil  ut  caitiiialiiig  the 

indic  itc  'l  hiUM  i-mcT.  Tho  cartln  wrrt .  li..wi'vcr,  taken  at  only 
•JIlO  revolution-  |.i  r  muiufp,  a*  it  wan  fuuiid  im|iOiwiblo  to  (jol  an 
even  admi-HKni  litiL-  .it  hi^jhcr  i<|>co(lfi  owing  to  the  c>.c<--i\c 
vibration  of  the  too  long  indicator  iJipea  and  tlu)  reaction  of  tlio 
Indkatorepriiv 


COMPANIES'  MEETINGS. 


EASTERN  TELEGRAPH  COMPANY. 

Ucjiort  of  the  l>iroctor<i  for  the  half-year  eiidcl  .lUt  March. 
IS'd.— The  liit<  rti.r  -  .•juhinit  the  accoHiitit  and  bnliiM  -  -!:i  vt  for 
the  i«i\  nioiitlis  t'lidt-fl  .'!l»*t  March,  IH91.  The  revenue  for  the 
|icnod  aniounte*l  to  t'.'!8;t,;{lHj.  ISs.  "il.,  from  which  are  deducted 
tl<|-i.<rjii.  Ui«.  4d.  for  the  or^linniy  exi^n^es-  and  £:>:{,144.  9t.  6d. 
for  t.xjicnditure  relating  to  repairs  and  renewal*  of  cablei>,  etc., 
during  the  half-^-ear.  After  jitovifliiig  t''J,"J7-f.  1-s.  !>d.  for  income 
tux ,  there  ramaioa  a  balance  of  £2^,N67.  '>«.  7<l. ,  to  which  i;;  nddo<l 
.t'7t»,l9^.  da.  6d.  brought  from  the  preceding  half-year,  makiog  a 
total  oTaihible  babuice  of  £304,M2. 12e.  From  thm  aaonnt  timt 
hoTB  been  paid : 

£     I.  d. 

Intere>-t  on  debentures  and  debentaroetock  .........   'is.'.'74  13  2 

Dividend  on  nreferenoeeiiareBM,,.. .   'JU,474  3  l 

An  interim  dividend  of  U  par  cent,  oo  tlie  ordiaaiy 
iiharee  .,„.   5(J,000  0  0 


T>eaving  a  bolanoe  of  £205,3ia  ISa.  9d..  from  whiob  495,000  haa 
been  oarried  to  gaoerai  reaervo.  The  Direetoie  new  leeemnand 
the  deeiaratien  of  n  final  dividend  tot  (he  year  ended  SUt  llaieh, 

Isiil,  of  2*.  (kl.  |>er  Fharc  .ind  a  bonuA  of  .la.  per  ehero,  omOvstiM 

together  to  t:il)),<>Xi,  both  payable  on  the  16th  Inet,  free  U 

income  tux,  and  making,  witfi  tho  ttii<c  prr^viotis  (iaymcnt«  on 
account,  a  total  distribution  of  1'^.  \yt  -lui-.f,  m  li^  per  cent,  for 
thcyejiron  the  onlinary  i^harOB.  Ihu  balance  of  £M3.  l'>  M, 
i-hown  at  tho  foot  of  tho  revenue  .iccount  in  [iro|>otiod  to  bi  <  u  ri.  d 
forward  to  the  next  lialf-year.  The  revenue  include,*  £.'{3,'-'<<3.  4»- 
dividendx  and  bonuiHor  tho  half-year  u\>oa  tho  Comiiany'ii  in%'e»t- 
mentB  in  thf>  Kaptern  an,1  South  African,  the  Blnfk  P^'n,  th« 
Direct  .Sji.iiii>'i.  :itid  the  .\frienn  Direct  Telegraph  Cc)iii)i.irnt;-.  Tik; 
agrct'menl  »  nil  tcrlaiii  of  the  AiiBtniln."ian  eulonics  for  thu  reduc- 
tion of  rates  betwc<  u  l-.tiiniM'  jiiui  Au-i  i  .iJin  lnu'ingheen  concluded, 
tho  new  ratev  were  biou;{Jii  inUi  u|M.'r»tion  on  Ut  .May  laal,  and 
the  increaro  of  trallic  io  encouraging.  Tho  laying  of  tho  triplicate 
cable  between  Aden  an-i  Hombay,  referred  to  in  the  laiit  report, 
»  >«  completed  by  the  contractors  on  lOth  April  kst.  Ike 
uiiomttona  for  dnplicating  the  Sueit-Snakim  aeotion,  referred  to 
io  (be  hat  npott^  wereanooesi^fully  completed  oo  lOth  Uaneh  laafe. 


The  Uiirty-eigbth  half-yearly  ordinary  general  UNtow  of  the 
Company  waa  held  at  Winchoiter  Houne  on  Thmedaj,  (nc  chair- 
mnn,  Sir  John  Puider,  K.C.M.G.,  presiding. 

The  OhAlfmoB  Rtated  that  tho  receiptf;  from  mnonamn  dukig 
the  lis  monllie ended  .March  .11  la^t  ehnwcd  an  iacre— 0  oi  £1,1» 
over  the  oorresponding  (loriixl  of  Lut  year.  Tho  working  oiponnw 
for  tho  M^me  [>erio<l  rnowed  an  increaM  of  K^i,tH3  over  last  year, 
but  include<l  in  this  year'f  ligurc*  w!>»  n  "ytr^iaX  item  for  repair* 
to  the  Alexandria  buildings  of  O.Sl'...  nt<  •  ^^«itatod  by  diy  rot 
aptifnrint;.  Their  phiiw  had  been  jmt  into  thnrnif;rhlj'  r*ti«»iVfit 
iii'l-  i,  ii'i  I  were  ready  for  work  at  any  mois  ent  As  t"  tiuir 
stiiil  endowment  inmrniico  fund,  which  amouiilod  t*»  £'2,llt»6, 
as  .igaini-t  fl.tWS  li-i  ;,..ir— up  to  la.'it  year  «  cortnin  number 
of  their  HtalV  had  taken  .itlvantAgc  of  thit<  ineumncc  schomo  :  but 
the  Dircc-toiK,  after  10  yearM' exjicricnce,  were  no  convinced  of  it* 
advantage-^  that  they  had  ai<ko<l  the  rcm.iinder  to  join,  and  nearly 
the  whole  of  the  atalTwore  now  contributing  membetw.  It  waa 
their  puhcy  to  get  the  beat  men,  and  to  mako  them  na  oomfortafale 
aa  pooeible  in  order  to  keep  thenk  There  wm  en  tneweae  hi 
rapain  and  reoewala  of  oaUee  of  £9,000.  The  ehlef  eipMiie  had 
been  in  cviinoetion  with  the  Red  Boa  cable,  laid  in  ISTOl  Tlief  bed 
removed  all  weak  n«rt.i>,  and  laid  in  new  cable.  Here  waa  n  oaUa 
that  had  been  worked  for  'Jl  yean,  ati  againat  the  10  yoars  which 
wius  once  given  oh  tho  life  of  a  cable.  Referring  to  the  Hed  Sea 
cable,  and  the  new  triplicate  cable  to  Kombay,  he  eaid  it 
had  alwayi!  been  their  |iolicy  to  keep  alicod  of  the  carryhig 
rcnuiremcnt*  of  tho  (  om]>any,  and  it  wa?  «:»ti'.f  irtoiy  to  be  able 
to  Ray  that  the  encouraging  resuit  -  uf  MuMi.itiic  fim  o  the  reduc- 
tion of  ratei>  to  Auxtndiu  IumI  fully  jui>titiei.l  the  ion»<ight  and 
I'l  jinpt  action  uf  the  DiroctorK.  Thry  had  olao  duplicated  their 
Inn  to  Sunkim.  NotwithMnnding  lhei»e  im|iortant  and  extensive 
i>[i._  r  it  !■  Ill- .if  i^iilile  l;i\ iti:_s  they  (lid  not  propose  any  jiemianent 
i«4iiiiKii>  ui  ilie  ea)iital  uccuunt,  but  ho(>cd  to  bo  able  to  meet  tboee 
cx|)eii8efi  by  appropriation  from  time  to  time  oat  of  reserve  fund. 
Thi«  jxilicy  of  keeping  do«  n  tho  capital,  and  keeping  up  the  power 
to  |Miy  annual  dividends  was  the  e«crel  of  the  etreogtb  of  tint 
Comiiany.  With  (he  temporary  aaeiatnnce  of  tbe  Btelern  aad 
.South  African  rotuiiany,  in  wnicb  tbey  held  fi9-00tlie  of  the 
Kharc  (npital,  they  wonM  be  obb  (o  meet  tbe  paymoote  dne 
to  tho  Telegraph  ConFtruction  and  Maintenance  t'om|Mny.  The 
linancial  tran>i(ictiuii»  would  lake  about  iottr  ycara  to  cumfilele, 
and  at  the  end  of  that  time  it  w.-ui  estimated  that  the  additione  to 
t heir  cable  syMem  wouhl  have  bficn  jieid  for.  and  the  whole  amount 
a|>pliod  out  of  rcMcrvc  fund.  It  was  reckoned  that  tho  amount 
taken  out  of  the  fund  up  to  the  completion  of  these  arrnngementjs 
would  be  ftlwut  1^  million  ulcrlini/.  »he  h?i!?iTieo  remaining  to 
rccervc  would  be  about  half;-,  milln.n  Tin  I  i  nn]  .;iiiy  wmulil  time- 
foT^  sn  .1  brl*4>r  ttnirf^iat  |.fi-ii  ion  tiliiii  it  ">s  ii-  In  ila\.  'I'litA'  htul 
<_  >|Mjni!)  li  in  itji.nr-  nf  .  .ii1j!<  -  n't  kno|j>,  anil  ihc  ^lllJi■'  w  lui  rlloclod 
I  II  tml  .-.iikil    il'J.I^'l  knotn.     Tin  y  now  li.vl  ull  their 

<ul)l«.^ 'liqjUiMti.ii.  'Ihry  liaii  l>iui  i  ahl...!.  Kclwi\t  Sue/ mill  .Vdon  ; 
thrco  botwixl  Aden  and  tiombay  ;  and  their  totai  cable  mileage  waa 
M,m  milea  neaiaat  8,434  in  1870,  wUsb  pnetHMlly  weethooepttel 
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involved  iu  tiiut,  cuiic«rn,  and  Uiu  bad  been  altAined  without  in  Lho 
vliKlituxt  decree  interfering  with  their  dlvkienda.  At  tha  aoaie 
tiuio  lliev  )iad  matorklly  addai  to  their  leserTa  f mid'— 'tb«t 
hm  ttKHwmwnit  a  ftateoi  tUufie  Willi  ftgwd  to  tliefarpfei 
tlMt  woold  be  very  diifienk indeed  to  iieiti.  Tiirir  AMetn  l 
laat  ye«r  wm  £49.000  laae  then  it  wee  twa  ftm  ejgis  whan  there 
was  a  great  deal  of  eieitoment  there,  and  oommanication  between 
tlM  C^ie!»  Kimbcrloy,  and  London  wum  very  netiM)  indeed.  For 
tite  taomeot  tliin  mining  com[ninio.'«'  triitfic  did  not  cxitit,  hut  the 
to^'tlimAte  tn^o  liad  boen  incfenaing,  and  tbo  time  ^t  ould  come 
round  n^n,  becwiM  there  were  cydee  of  aokiTity  nnd  of  reet,  and 
the  Inttor  wax  provailiui;  111  tliti  praMOt  irinrtji  rii,  There  wm  no 
doubt  nt  nil  that  the  Cmjie  was  OOO  of  tl  -  countries  to 

which  iboy  would  have  to  look  for  a  Ut^i>i>  incrca^l  con- 
flumplion  of  Hritlsh  inorchan'lise.  In  a  certain  |>criod  these 
African  c.'iMc<=  would  bo  the  jirojitrty  nf  tho  Eiwtcrn  roin|«nny, 
iiml  tlii-  ifijin  would  mid  liii^-tiv  to  tluir  proilucing  |»owcr, 
^ntliniu  iiir[r;v-injr  ihoir  cafn'.iii  The  increase  of  trallic, 
dwHi^'  to  the  "eduction  of  the  Ausmilian  ratco,  ha<l  been  very 
s-:it  i-Iju  tory  on  the  whole.  They  h.ul  not  reeou|>e<l  thorn- 
M  h  i  s  entirely,  and  ho  didn't  (:\ik  <  t  to  <lo  >o  .vithin  IS  muntha  or 
two  yoarf,  Hut  thoy  \uul  no  far  rocoujwd  themselves,  that  when 
tbo  end  (<f  iln^  yimr  camo  they  wore  very  likely  to  carry  on  the 
cxpcriinont.  TliO  C'Apo  had  aiiplied  to  be  put  on  the  same  footing; 
aa  Anatraliai  but  that  rc^iuinxi  Hoino  negotiation,  lie  would  like 
to  aee  one  experiment 

upoo  aaoUiar,  In  oond  .   

MedilercsaeaB  itatloiMi  and  to  the  good  ordar  in  whieh  he  found 
tlieai,  aa  wall  aa  the  happy  relationa  whieh  exiettxl  between  tlie 
Tarkinh  and  Grecian  novemmenta  and  the  Comixuiy'ti  offioiala. 
Hp  then  moved  the  adoption  of  tha  report  and  ncoount«,  and 
ilccUuiiUoii  of  ■Ail'  (liviilond  (r/d^:  report). 

Thia  WM  »<ccondcd  by  the  Karqtils  of  Tweaddale,  and  carried 
QIMdlhaon»ly. 

In  answer  to  a  shareholder,  tha  CUalrmaa  aaid  that  the  lataal 
of  the  three  cableo  between  Aden  and  Bomlwy  waa  laid  to  tbe 

FOdthward  of  the  others. 

A  voLoof  ihankK  to  tho  Chalmuinf  pfopoMd  by 
concluded  the  prooeedinga. 


tboroughly  te.<)ted  before  ibey  entered 
laion,  li^  alluded  to  hia  raoaat  viaii  to  tlw 


CHIU  TELEPHONB  COMPAMT. 

The  oriiiri.iry  ;_'en>'i  :il  tiief  thij;  of  thtH  Company  was  held  on 
Tueotljiy  »4t  WinchoHtor  HouiiO,  (^oloncl  H.  U.  Jackson  pro«idintf. 

Tho  Chairman  tttAtcd  that  the  grof^H  revenue  of  the  <  oni|  >.t»y 
hafl  increased  from  ,fJU,;)l<)  to  ii.ts,"!  1,  or  47  (HJr  cent.,  and  ihc 
working  cx|ienKO»  from  £la,096  to  £I1),'><>A,  or  only  '2*-'^  per  eent. 
Tbe  cost  of  working  had  fidlen  from  (il  per  ceuu  upon  the  groaa 
taveoua  to  fiOpor  cent.,  and  with  the  inereaea  of  the  groaa  tttttmo 
and  klM  dimlnntimi  of  the  oxpenditnre,  the  net  rovenoe  showed  an 
inereaia  tram  £10,314  to  £19,906,  or  90  per  cant.  Had  it  not  been 
for  tlia  fall  Id  the  exduuiKe  of  25  per  cent.,  the  eAmingii  would 
have  been  equal  to  8^  ^lor  cent.  u|ion  tho  capital.  Sutliciont  profit 
waanade  to  jioy  a  divulcnd  nt  the  rato  of  i  |>er  cent.  |icr  annutn, 
bulk  taking  into  consideration  tho  state  of  atrairs  in  ('hili,  tho 
iHreetOrR  thought  it  wine  to  carry  tho  wholu  amount  forward. 
The  number  of  »ubj*eriber«  hiwl  incrcase<t  by  IHW.  The  cxpendiluro 
on  development  in  Valtiaraiso  and  Santiago  had  been  very  hoAvy, 
At  the  outbreak  of  the  civil  war  the  t;overnm?tit  (ook  over  tho 
bnainONs,  but  would  compensate  tho  ('otn[iany  m  le^^cot  of  any 
loM.  He  moved  tbe  adoption  of  the  report  aad  occounta,  which 
waadttly  aaeoodad  aad  earned. 


TBLEQBAPH  CONSTRUCTION  AND  MAINIBMAMCE 

COMPANY. 

The  half-yearly  gener.tl  ineetit^of  this  Com^iany  was  held  on 
TueMlay,  at  the  office",  :<h,  ( (hi  Hroad-«treet,  Sir  (leorge  Elliott, 
M.P.,  prc«idiD|jr. 

Tho  Cbnlrman  -^tnti  il  t!mi  iliirioK  the  lost  siit  months  they  had 
boen  omployu'l  jiMiiripally  iii  completing  contracts  entered  into  in 
|H9(( — that  iti  tiir.Hliiii|^  th.o  iiiimiifartiire  of  and  in  Inyiii;^  tlic 

Eastern  ( 'oiji j/iuiy'-i  culile-  Ijutweeii  A'Ilh  :u)iI  lk>mbay.  .iiel  ihu 
Eastern  Ext<;ii?^icni  '  oiuiiany  h  cihle.-i  l»  t\vi'<in  Mridrasand  reniui(4. 
Uoth  of  these  oi>i:i n; «t_ie  -<u<;ev--'f»ll\  c;ii  i  iiid  out  in  tho 
months  of  March  ^iid  Ai>nl  Itu-.l.  TUuir  aMv  lactorios  were  still 
at  work  comnloting  a  contract  for  the  f.roat  Northern  Company. 
Thctir  general  current  busiue»a  continued  to  be  satisfactory.  Thoy 
enly  went  into  the  qneation  of  their  acoounts  once  a  year,  and 
that  was  tho  whole  oitha  bnaineaa  of  tbe  meeting  that  day. 

Tho  oiaeting  dian  MtMiatad. 


COMPANIES'  REPORTS. 


DIRECT  UNITED  STATES  CABLE  COMPANY. 

Tho  half-yearly  report  ef  tbfai  Oomi'  <o  v  sutee  that  the  half- 

year's  rovonue,  after  deducting  out-|Mivmcnt8,  amounted  to 
£Xi,Xi2.  Hhi.  .VI.,  mtfainst  £4O,017.  Is.  for  the  corresjionding 
Mtiodof  IHOO,  being  a  diircrencu  <>'.  t.'J.r,r,t.  Is.  7d.,  against  tho 
nif'-year  under  review.  The  working;  mi'l  other  expenses  for  the 
SAiBO  period,  exclusive  of  cokI  of  re|>airs  of  cables,  amounted  to 
1'IK,II2.  I»s.  Md.,  leaving  a  balance  of  jCIO.'JSO.  19s.  Od.  as  the  net 
predt  of  the  half-year,  making,  with  £6^5101,  lie.  3d.  bcovfght 


forward  from  the  ptonone  baU-yeor,  a  total  ef  £Sl,7iiOL  111.  For 
the  corre^nding  period  of  1890  tha  working  MpeMca  and  other 
paymonta  amounted  to  £17.810-  Sa.  9d.  Three  quarterly  bilerim 
divhlende  of  8a.  8d.  each  par  ohare,  amoiintiogtoiSl.STSl  ISa., 
have  been  declared  and  paid  during  the  Ifauneialyear,  and  a  final 
payment  of  .ts.  ftd.  |ier  share  is  now  proiM>!>er],  niakbig,  With  the 
tlirec  interim  dividondy,  'M  (lor  cent,  for  tho  year,  bconga  total 
d  ictribntioo  o(  £42,497.  IJie  balance  of  £S,503L  I*,  on  tbe  revenue 
account  iepropoaed  to  bo  eanifld  forward. 


EDISON  AMD  SWAN  UNITED  ELECTRIC  LIGHT  COMPANY. 

TMrectore:  James  .Staats  Forbes,  Esq.,  chairman;  Frederick 
Richards  Loyland,  Emi.,  deputy-chairman;  Viscount  Anaoii ; 
Shclforl  T^i  hv.  ll.  I->q.,  F.R.S.  ;  Krnest  Villiers,  E^n 

Ko|>ort  iii  tl'.'j  1  >iu  ctors  to  bo  presented  to  tho  sli;ii(>li(iMeifi  nt 
tho  annual  UMX'tiny;  to  bo  held  at  the  Westminstci  I'^lnce  llulcl, 
Victoria-street,  S.VV.,  on  Tuc.«<lay,  July  21,  at  I-  o'cliK-k. 

The  Directors  have  the  plcnsure  of  presenting  to  tiic  vliitielioKlcrii 
their  report  and  tho  ,i<  roiuity  for  tho  year  ending  Juno  .10,  1891. 
The  business  of  tho  Cot>ii>.uiv  has  resulted  in  a  credit  balance  of 
tT-.'-'iLT  4f>.  "d.,  out  of  which  tho  I>ircctors  hnNO  appropriated  tho 
hum  of  I'.li-i'J.'i.  I4s.  Sd.  to  meet  loss  on  rcalisittion  of  dynamo 
account,  taken  over  at  the  amalgamation ;  and  £12,371.  14s.  7d. 
has  been  absorbed  by  tbo  payment  of  an  interim  divuiend  on  tho 
A  iharea  at  the  nto  of  7  per  cent,  per  aanttu  for  tba  fliat  «i« 
meothaof  the  year.  The  Direelort  recommend  tbe  pitymentof  the 
following  divimiMfaon  tho  A  aharea,  fieoef  iocooe  tas,  and  to  be 
disbibnted  in  aooordanee  with  danie  87  of  tbe  article*  of  amooit* 
tion  :  (a)  At  tho  rato  of  7  j>or  cent,  per  annum  for  the  hnlf-ycjuf 
ending  Juno  30,  1891  (making  7  per  cent,  for  the  yr.Ti  ).  3  per 
cent,  in  completion  of  [loymont  of  amanof  cumulative  prcfereooe 
dividend  for  the  year  ending  Jmo  30,  188S.  (c)  7  per  cent,  in 
(kaymcnt  of  arrears  of  cumulative  preference  dividend  for  tho  year 
ending  June  30,  I8««,  which  will  absorb  £47.719.  lOs.  7d.,  leaving 
f9,.1SS.  4b.  9d.,  which  the  Directors  have  carried  to  tbo  reserve 
fund,  in  accordance  with  clause  ■'^9  of  the  articles  of  onnociation. 
Tho  l)iroctor8  have  graut«<l  Hfcnoe-s  to  "c-vpr-il  elrcfrirnl  firm*  and 
companies  to  manufactur<i  lioliltrs-  iiud  ,-<<K-kct-i'  for  inr  amipsmnt 
electric  lamps  under  the  Couipanv's  patontn.  'I  hi-^  hiMiich  of  (Iir3 
business  will  increase  aa  electric  lighting  increa.-e.-,  ami  w  ill  liriii;; 
a  satisfactory  addition  to  the  revenue  ff  the  Com|>any.  Mr.  .1.  .S. 
Forbes  and  Mr.  F.  It.  Lioyland  retire  lrai[i  the  lioard  in  rot:i;:i)n, 
and  orter  thcnuelvea  for  re-election  as  directors.  The  auditors, 
Mi«srs.  WeitOB,  J«n«a,  and  Oou,  retire,  and  an  eligible  for 
re  election. 

PHcjflt  AND  Low  AOOOUKT  PWH  Tm  YSAK  WSVED  HOlK  JOXI,  1801. 

Dr.  £    n.  d. 

Stookoahand,  Ist  July,  1890   u6,-J0G  s  10 

Wages,  pnrchoses,  etc   5<i,SQ2  19  0 

Salaries,  Directors'  remuneration,  rent,  oifico  ex- 
lienses,  insurance,  income  tax,  geoeral  and  law 

charges    „   I.'),270   0  7 

Depredation  on  pUnt,  eto   '.',100  IS  IU 

IjaJaaeo   7i,W>3  4  7 

£992,989  18  4 

Or.                                                                    £     s.  d. 

Sale  of  himpa,lllt|]ige»vof*ltroitboUffa,«te.  ...   14S,'22»  I4  II 

Intereat,  etc.                                                     427  12  0 

BtodionJoiM80l6,18l»l                               89^11  S 

£203,986  19  4 

RtLumMBxa,  JuHt  30, 1S9I. 

Dr.  £     a.  d.       £     &  d. 

Share  CapiUl— 5,000  A  sliavee  of 

£.5  each,  fully  |>aid,  allotted  to 

the  Ediion  Elootrio  Light  Com- 
pany, Limited    2S,090  0  0 

I2,m  A  gharcs  of  £o  each,  folly 

laitl,    allotted    to  the  Swnn 

L  tiitcl  Kk-ctric  Light  Company, 

I.unitf  l,   iiinkini^  up  to  «  per 

cent,  for  dividend  on  tbe  amount 

credited  as  paid  up,  and  after- 

wnrd«  equally,  (xir  share,  with  A 

''li.irr'^pjiitly'fkiiii    flO,(;'>:>    U  t) 

89,'i(i  t  A  ebares,  £5  each,  £3  naid ...  267,7i%!  u  0 
23,664  Bohacea,£Seadi,  tally  paid  ii7,8i>o  o  o 

  471,288  0  0 

Tlie  H  ••hiucif  aru  ciititkHl  to  one-fourth  of  tho 
protiUt,  tttt«riicnmtil.i:ivo])rt.'fer(inti:il  dividend 
of  7  percent,  [ur  iminitM  finn  bwii  (i.iid  on  tho 
A  shares.  (Tlie  pr&ieicntial  cumulative  di%i- 
dend  of  7  per  cent,  amounted,  oa  June  8% 
1S91,  to  £«2.491  12s.  4d.) 

Sandry  credit  balancoB   14,706  19  4 

Baeervofnnd   i'2,(m  0  3 

Pnififc  and  loH  aa  per  appia|iclBtiOin 

aoooont   61^479  9  II 

hem  interfan  dividend  aMbonto 
of  7  per  cent.  i>or  ananm  for  aU 
montM  eaded  Deouilior  Sit 
1880k  paid  on  PebnHUfySMSOl     1^114  7 

  67,107  15  4 

£800^1  14  11 

Digrtized  by  Google 


72 


THE  ELECTRICAL  ENGINEER,  JULY  17,  1891. 


Cr.  £    a.  d.        £    •.  d. 

Coat  of  |3at«nU,  goodwill,  pre- 
liminary outlay,  loM  on  working, 
•tc,  as  par  lABi  b«laac«-*beel  ...   236.022  lH  10 

FnrtiMr  «icp«HllMn»  timwHi    2,041  IS  5 

.-  238,(164  12  3 

Deduct  lot^ii  oil  realisation  of 
original  dynniuo  acoouiU.  teken 
ovet  ut  the  (lute  of  iiiimlL;;uii:ition, 
and  heretofore  reckoned  amongst 
mjctMouOafB   3,^14  8 

2Si.638  17  7 

Amottot  of  B  ■haraB  of  thia  Com- 

pray,  lasMdM  Mr  ciMfni   U7»880  0  0 

  aae,4fi8  17  7 

Manche»tOT    Bdlaao-Swaii  Ceunuiy,  Umltad, 

£100,000  BahwwM  nominal  oosfe    1S,<M»  0  0 

Freehold  property   45,012  10  3 

Plant  and  stock...   ai.lHS  11  0 

Office  furniture   231    3  6 

Dsbtors    .Tt,850    1  9 

InvMtmaat  in  Conaola  at  ooai   20,000  0  0 

Ghdi  «t  bankm  and  in  band   S,09l  10  10 

£8BB,MI1  14  11 

aumilKV  nowiKA  TBI  P&oraWD  ArntopiUATioN  of  Profits. 

£    a.  d.      «    a.  d. 

Anuwint  transferred  to  capital  oc- 

eoont  to  meet  ItHS  o  i  reatiwtion 
of  origiiuil  Jviuiiiio  account  taken 

over  at  (he  oate  of  amalgamation 
and  heretofore  reohoiMdaaMngat 

capital  outlays   3,42.j  14  8 

Dividend  for  llie  year  einilni,'  'M>\\\ 
June,  1891,  at  7  per  cenu  per 
annum  (of  which  i:i2,.371.  14h.  id. 
wan  paid  aa  interim  dividend  on 
20Ui  rabnaiy,  1W1>   a(,74S  9  2 

Payimot  of  iIm  atlmof  «t  vamaihr- 
Uva  imfimliiadiTldaad  oa  the 
A  afaMBi  fbr  Ibe  yaar  andtoff  90t1i 
Jnoa,  1886,  at  the  rate  of  .3  tier 
eonb    I0,6M  <  1ft 

And  payment  of  cumulative  prefe- 
rential dividend  on  the  A  shares 
at  the  mt6  of  7  per  oant.  (or  tbe 
year  end inK  30tll  JllM^  1888   '.M,74r)    <)  2 

Boaarvefund   9.ati&  4  0 

  60,479  9  11 


CRT  NOTES* 


Braatllaii  Bntaa*rbi«  TMesraph  Cempaar.— The  recoipt«  for 

la^t  wcc'l.  vcTf^  £4,'^:s:i 

City  aad  Sonth  i.oiidon  Kaiiway.  --The  raceipta  for  the  week 
«Ddbg  11th  Inst,  ware  £692,  airainst  £719  for  the  PNWCIJQS  weak. 

Olobo  TalHPrapk  narniyaej ,  Tin  Diroetan  pnopoaa  to  pay  m 
balanoe  divUtnd  of  4a,  OcL  por' aluirt,  aad  to  oany  ov«r  *  mn  of 

£1,870. 

Company  aaaonioo  tho  paymaot  by 


Bt»  on  Atw.  1  MKtk  «I  the  intereat  for  the  half>year  eodjng 
Jvly  1  OB  thoir  4  par  oant.  mort^^i^  defaentoie  atock. 

Waatam  and  BrazUlan  Telegraph  Company — The  rereijiti^ 
for  the  vioek  eoded  July  10,  after  deducting  17  par  cent,  of  the 
graaa  leoollile  payable  to  the  Lomlait  Pietuio  Oomuaay, 
£3,388. 


PBOVISIOMAL  PATBMTS,  1891. 


Jvhx  6. 

11447.  Impr«TaaBwita  lo  eloetrle  are  lampa.    H.  Dudley  Normaa 
and  H.  A.  Payne,  29,  Dorobaatar-plaae,  Blaodford-atreot, 

11473.  ImproraoMnta  la  altaraattBS-enrraBt  eleotremacnetto 

motor*.  Henry  Harris  Lake,  45,  Southain})ton-buildinga, 
London.    (Nikola  TeaU,  United  Stat«».)   (Complete  iqieci- 

ticntion.) 

11476.  As  Improrement  la  kay  ar  OWlMl  aaaliato  far  Oloetrte 
lamp*    Kcubcn  JaBaa  Bott^  SS,  New  Bridgo-atraat^  Black 
friara,  London. 

Jmt  7. 

H487.  Ap  IpiiwlMiHle  aft.  J«aeaMeLmi,PBbUo  Ubrary, 


lUlflb 


w  Le  Sneer,  47, 


tut  aleotrlo  oalla.  Emc«l 
iMiin<fields,  LotKlon.  (Com- 


II5.1K. 

11889. 
11880. 

11601. 

11680. 
1I026, 
11680. 

11044. 

11&I5. 

11668 
11712 

11790. 
11740. 

11756. 

11767. 

11801. 

11801 


Bnvtovomanta  In  and  ooaaootod  with  portaUa  ticcirir 
lampa,  and  in  primary  battarla*  and  lenaaa  Ihr  daaeexinc 

Ugtat  to  t;<.  .i>,^;<i  therewltta.    Frederick  GOOtge  WflHaa 
■lanios  AiLium,  1,  Quality-court,  London. 
An  eleetrlo  traetlen  masnetle  iwndnelet'.  QeoiJ^  FMbl^ 

iicw,       Alkenlen  road,  Chiawick. 

An  improved  dynamo  niaOMiiei    GoorgO  PrakoAaW,  U, 

AlkerdoD-ioad,  C'hiswick. 

taipnaeaaBte  In  and  ralattng  to  galvoale  Iwttarlaa. 
Oaonte  Oatton  Molhniah  Hardtngbam,  191,  Float-atoMtj 
Londbn.  (John  Bandolpb  Hard  aodHenqrOaMUttiUiiltad 
Btatw.) 

Jolt  8. 

IB  Slwwmtograpble  and  phoaasraphle 
__tuUk  fMT  the  reoe«^nc  of  aonnd  Tlbra- 
Gfaariae  Adeoa-Itendall,  3,  Woodatoek-road.  Bedford 
Perk,  London. 

iB^Wraataata  in  apparatns  tot 
ealaUaa  and  Maaehtng  pewder  toy 
SUia  Law,  77,  Chanoery-lane,  London. 

aad  npparataafar  maUag 
■lohn  Haoiy  dobaaa,  8,  Laid- 

etreat,  UvarpooL 

with  monlda,  nOay  ar 
plntao  or  boaeo,  tbe  ealA 
puua  er  bexaa  Mac  aoie  oagpoelBlte  tataBAKI  ft*  aMti 

eleetrloal  aeeoadary  beWorlae.    Antboay  Speeoer  Bowv, 

47,  Linoolnia-inn-fiddB,  London. 

Impi  oaaiaierte  la  tke  Usbtlns  of  train*  by  daetrtetty. 
Illiua  Aeguatna  Tiaiala,  %  Grant  Uooige-Btr«et,  West- 
mbiater,  London. 

tmprovementa  reUtlng  to  oomMantlwn  gaa  and  elaetrle 
fitting*,  and  to  fee  fltttac*.  Richard  Brown  Evorad  and 
Thomaa  BndUng,  46.  Soulbamptoa-bulldJagB,  London. 

Jfi.v  9. 

Kleetrlo  lighting  of  ahlpa'  eomp  

.lolin  P«rkt>,       (.'Aiiiiiusi-plaoe,  Livorjiool. 
improvomenta  In  or  oonneeted  with  cleotrte 
Henry  (  lay  UuU,      Cbnncery-kMio,  London. 

Jin.Y  10b 


2,  Gordoo-plBoe.  Erdingtoo,  Warwlekalrii«k 
XmproTOBMata  la  tatepaphio  appantaa.  Vrana  Van 

Houten,  &lonnmenl.«h«mDers,  King  witlnini-atreat,  Landao. 
(Complete  apedfieatioo.) 

ImprovMnanta  la  olealrtoal  railway  atgaaiUng.  WlOlaa 
Bnokand  William HeniyBaddlflo Sanndeia, 22, SouibaiiiP' 

toO'lmildinKe,  London. 

ImproTementa  In  talephona  aalluhlioaade.  John  Bdwaid 

Kinjjr^bitry,  24,  Soiithf»nipton-buildin(fB,  London. 

1  ■  I,',    1  1 

Improvement*  in  too  mauutactarp  of  insulating  ooudalta 
or  oovorlnga  for  electric  comliu  lora  Robert  D.  Hain(.'j, 
23,  boutliampton-buiidiDK-*,  I>iiniloii.  (Date  applied  ior 
under  PatenU  Act,  18K3,  Section  103,  12tb  Dooemhor,  1180^ 
bein^  date  of  application  in  United  Stataa.) 

A  mechanical  iiquenr  taHeofcoaeb  Eonry  Bw*l  Ada.  1^ 

liendler-atreet,  Berlin. 


SPBCIFICATIONS  PUBLI8REa>. 

0683.  XleotrleaUy  driven  parenaslvc  tooU.    Alkioaon.  Sd. 
USB9.  KleetrleaUy  propelled  ears.  Siemens  Braa,  and  Comyaay, 
(SiamoBaaad  Hnleke.)  8d. 

1891. 

Haamuag.  <d. 

8141.  Inanlated  aleetrie  eondnoter*.  Thompmn.  (Williaoia.)  lid. 
818.3.  Xleotrle  alarm,  ete.    Fit7i>atrick.    (Schubar<lt.)  ad. 
8MO.  Ueetrle  raUwair*.    Moore  and  Warren.  6d. 
M76i  nea<>ia>lllt.  et<<  ,  r^lr^ptrtc  <>D<>r^y     To^hi.  Kd. 


COMPANIES'  STOCK  AND  SHAR£  LIST. 


Piid.  1  «r«to« 


IMce 


......M...*.»M..v*..*.«...*.>....iM.. 


Bmah  Co. 
—  Prof. 

Imlh  RuhWr,  Ontta  Panba  A  TiUgn^Oo. 

Honso-to-HouM!   

Metro|<olitan  Eloctric  Supply 

London  Eloctric  .Snpply   

Swan  United   

St.  James'  

VuioMalTal 


Me«*4ee»*«aa*  e**ief  re e ■*«#«*** a* • 
•••■«■«*■«**  ■Baa**aae»ae*aaaa 
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NOTEa 


Riohmond. — Tenders  for  wiring  Richmond  Town  HsH, 
it  lent,  must  be  sent  in  by  August  4. 

BMuniMBoatli  wanti  the  opinion  of  an  electrical 
•ttjpneer  at  to  lighting  ito  pier  with  electric  light. 

Aylasbary. — The  tenders  for  public  lighting  mnat  be 
•ent  in  by  the  31«t  inst  to  Mr.  O,  Fell,  Aylesbury. 

Writing  Telegraph.- When  Prof.  Eliaba  Gray's 
writing  telegraph  becomes  practical,  "  autogram "  is 
propoMd  as  the  ward  to  oae. 

PAlermo  Kzhibitioa.— The  contract  for  five  dyoamoe 
for  lighting  the  forthcoming  exhibition  atPklamio  Ims  been 
given  to  Messrs.  Siemens  and  Halske. 

Aooomiilator  Patent. — The  judgment  given  against 
M.  Paul  Oadot  with  rcforonce  to  accumttlotoil  hu  been 
confimied  in  the  French  Superior  Court. 

Bnraloy. — A  new  infirmary  is  to  be  erected  at  Burnley. 
Mr.  Keighley,  the  architect,  should  be  supplied  with 
nalerU  for  Mtiniliiiig  the  iadimion  of  olMlrie  l%hl 

Colombo  Tnmmm^. — It  is  thought  that  ths  Oootract 

Construction  Company,  who  have  the  new  tramway  in 
Colombo  in  hand,  will  use  compressed  air  as  the  motive 
poww. 

Northampton. — Messrs.  JeflTery  and  Holden,  architects, 
h:ive  L^vcn  the  contr.ict  to  decorate  the  Northampton  Town 
Ha,U  to  Messrs.  Campbell  and  Smith.  £lectric  light  should 
be  inehutod. 

BlaoklmnL^A.  mw  orphanage  it  being  bttHfe  at 

Wilpshire,  Bl.icltburn — architects,  Messrs.  Brigpa  and 
Wolstenholme — a  possible  opening  for  gas  engine  and 
accnmulatova. 

North  London. — The  inramoten  of  the  North  London 

Electric  Lighting  Order  having  failed  to  comjily  with 
certain  conditions,  the  order  has  been  revoked  by  the 
BoMrdcf  Tnde. 

GramwoU'road. — Content  of  the  London  County 

Council  baa  been  given  to  the  extension  of  mains  in 
Qloucester-road  and  Orom well-road  by  the  Kensington  and 
Knightibridge  Company. 

Barlow. — ^Tenders  are  invited  for  the  public  lighting  of 

Harlow,  from  Sept.,  ISOl,  to  April,  1892.  from  dtisk  to  11 
p.m.,  and  cleaning  and  storing  lanterns.  Particulars  of 
fix.  W.  £.  Daaidi,  Bkoodwiy,  Hirlow. 

SiMtote  9nmm»jm  In  Nonmiy.— A^ndimte  was 

recently  formed  in  Christiania  for  the  introduction  of  an 
electric  tramway,  and  a  deputation  has  visited  Berlin, 
IVaokforl^  end  Halle  to  npatt  upon  the  ayeteme  there 
in 


Aostrian  Telegraphs. — A  universal  telegraph  tariff 
has  been  arranged  between  Austria  and  Gennany.  The 
charge  fa  S  kranier  ('6d)  per  word,  widi  a  ninimam  of 
30  kreuzor  (6d.).   Thii  tariff  wiU  eoma  into  force  at  the 

beginning  of  1892. 

Ughtins  an  Artillery  Snoampmoat, — The  Mon- 
moothsbire  Artillery  Brigade  go  into  camp  at  Abei^venny 

(111  Tu('!^il.iy  ne.xt,  and  the  .lunual  iiispeitiun  Ukes  place  on 
Bank  Holiday.  Tho  cump  will  be  lighted  by  electricity, 
the  ourent  beinx  supplied  by  the  fiiaea  batteriea. 

DotiUo  raamont  Lamp.  —  Herr  Hiel,  in  the 

t'^'Ui'-lrfhiiii'-Iti L'llii,,  2H,  describes  an  arr«ngemont 
lor  scries  incandescent  lighting  of  an  incamicacent  lamp 


with  two  iilameata,  combined  with  an  automatic  switch  to 
oome  into  aetiogi  oo  the  failure  of  the  first  filament 

Valoirapli  BrtouloB. — ^In  aaawer  to  a  qnaatlon,  Mr. 

Raikes  stated  in  tin;  !!(  isse  of  Commons  that  by  an  amend- 
ment in  the  Post  Office  Bill,  of  which  he  has  given  notice^ 
power  will  be  giTen  to  Uwel  aulhoiitMe  to  gnanntee  the 
cost  of  extensions  of  tdigymph  wif«i  in  diatriioti  fai  wUeb 

they  may  Vw>  !ipedod. 

The  Royal  Sooiety  of  Kdiaborgh. — Tbelastordinaiy 
meatiag  of  the  aamlon  of  the  Boyal  Soeiety  of  Ediabmgh 

was  held  on  Monday  at  the  Eoyal  Institution,  T.nni 
M'liaren  in  the  chair.  A  paper  was  read  on  the  "  Effect 
of  longitudinal  MagnetiiatioD  on  the  Interior  Volmne  of 
Icon  and  Niekel  Tubes,"  by  Prof.  Knott 

Hndderafleld.— The  Gas  Committee  of  the  Hudders- 
field  Corporation  reported  to  the  County  Council  on 
Wednaaday  that  thoy  met  on  the  lat  inst  and  deeded  to 
nrrppt  the  amended  tender  of  the  Brush  Electrical 
Engineering  Company,  Limited,  for  the  installation  of  the 
aloatria  lighting  in  Hudderalleld  at  a  eort  of 

Sunderson  Afo  buqpa— With  faiarenea  to  the 

U9«  of  hydrocarbon  vajwur  in  arc  lamp  carbons,  and  Dr 
ilopkinaon's  and  I'rof.  Thompson's  remarks  there — anent, 
the  BulUtin  de  rEUdriciU  hopae  aome  third  electrioian  will 
take  up  the  question,  and  demonstrate  whether  the  presenet 
of  gas  on  the  arc  is  really  an  advantage  or  the  reveqw. 

Thnndorstovau.— Severe  thondeitfeoniM  ware 
rienced  throughout  the  eountry  at  the  end  of  laat  weeh.  At 

Coventry  the  chimney  of  a  large  house  was  cut  off  level 
with  the  roof.  At  Nuneaton  the  flagstaff  on  Messrs.  Hall 
and  Phillips's  bat  factot  y  was  cleared  as  if  by  a  hatchet  one 
half  remaining^  while  the  other  half  fell-  and  danaged  the 
roof, 

SwIaAoB.— The  New  Swindon  Loaal  Board  have  bad 

the  consideration  of  the  Electric  Lighting  Acts  before  them. 
The  queatioo  was  left  to  obtain  further  partioulara.  Mr.A.D. 
Winiama  wrote  to  state  bis  intention  to  lay  down  a  dynamo 
and  engine,  and  asked  iwrmiBsion  of  the  Boanl  to  take  a 
wire  AcrosR  the  street  at  the  level  of  the  present  tele|dioiie 
win.  The  Board  aeeedad  to  the  applioation. 

London  Oh«ab«r  of  Ooaumvo*.— A  seetinf  of  the 

council  was  held  on  Monday,  Sir  A.  liollit,  M  P.,  prn'^iVling. 
A  deputation  of  the  Chicago  World's  Fair  was  introduced 
by  Sir  P.  Cunliflb  Owen,  and  was  promi«ed  support.  A 
deputation  from  the  telephone  companies  was  next  received 
on  the  subject  of  an  improved  service,  which  was  refurred 
to  a  oottnittee  of  the  Chaoiher  for  further  investigation. 

Flftddinftom.— Lettan  ware  read  at  laat  waeVa 

meeting  of  t'ju  Paddington  Yestry  from  the  Paddington 
and  Bayswater  £lcctric  Light  and  Power  Supply,  Limited, 
and  the  London  Eleetrie  Lighting  Company,  Limited, 
announcing  their  intention  respectively  of  applying  for  a 
provisional  order  to  supply  electricity  in  thia  pariah.  It 
waa  decided  to  inatmet  tba  aolidtor  to  opfwae  ip  both  cataa. 

Ship  Uchting.— Sir  William  Tbomaon  in  an  intereeting 

letter  to  the  Eltctrical  Review  points  out  that,  as  regards 
diatnrbance  of  ship's  compasses,  the  oouceotrio  wiring  baa 
•o  advantage  over  the  one-wire  vf^biaa  unless  the  outer 

sheathing  is  insulated  sufficiently  to  prevent  the  return 
current  spreading  over  the  ship.  A  moderate  degree  of 
insubtion,  such  as  mounting  on  'Iry  wood,  would  be 
aniBoicnt. 

Goole. — Toiidcr.s  for  lij^hfinf^  arc  ie<piii  c<l,  for  12  niontha, 
from  September  30,  by  the  tioole  Local  Board.  Gas  is 
aaked  for,  but  electric  light  might  alao  be  aoeeplabla  Ifr. 
G.  England  is  the  clerk,  and  tenders  are  wanted  by  August 
11,  tioole  ia  to  have  new  gooda  offices  for  the  jjineasbire 
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and  Yorkshire  Railway  Company.  The  various  tenders 
will  b«  TMoived  1>y  lb.  C.  W.  Bftyley,  Hnuta  Bank, 
Manchester. 

Edison  Patents. — The  case  Lroufrtt  by  the  Ellison 
Electric  Light  Com|)any  against  the  UnitetljStates  Electiic 
Light  Company  for  infringement  nf  a.  jvutent  again  came 
before  the  United  States  Courts  on  Tiicftiiav,  when  .Ttidgo 
Wallace  granted  a  siispeudioii  for  lo  days  of  tbe  injunction 
ordered  by  him  against  the  latter  company  pending  an 
appeal,  on  condition  of  the  defendants  caving  a  bond  to 
protect  the  Edison  Company  in  the  event  of  the  appeal 
being  diamiHed. 

Sutton  (Sumr).— The   Sutton   Goneial  Purposes 

Committ<>e  recommended  that,  snhject  to  a  satisfactory 
agreement  with  Messrs  Girdieslone  aiiii  Co.,  no  opposition 
be  offered  to  any  appliflalionbjrtbem  for  an  order  to  furnish 
electric  lij^ht  in  Sntt^jn,  as  proposed  by  them.  The  recom 
mendation  was  opposed,  it  being  suggested  that  the  ijoard 
should  obtain  tiie  powen  thomMlves.  Ultinately  it  was 
resolved  the  question  be  eonndend  by  Cb»  wbole  Board 
acting  ill  committee, 

Blectrio  Mining  Plant.  —  A  now  and  complete 
ayttem  of  American  electric  mining  plant,  consisting  of  co;d 
cutters,  rock  drills,  s^ivnc  and  granite  cutters,  is  being  intro- 
duced by  Me^siis.  8hippey  Broe.,  of  London,  who  announce 
that  they  are  prepared  ttSbu  to  sell  maebioes  r^btout, 
free  from  royalty,  or  to  contract  with  colliery  an'!  qnany 
proprietors  to  cut  coal,  stone,  or  granite  at  a  fixed 
ehaqie  upon  tbe  eoiimt  Fwtienlan  end  dntwingt  of  tbese 
machine*  irUl  be  publiabed  ibortly. 

Schuokert  Transformer. — Messrs.  Schuckeit,  of 
Nuremberg,  have  brought  out  a  new  type  of  transformer, 
illustrated  in  (be  SlJktnischnisehe  Zeiiichnft  for  July  1 7. 
Imagine  a  heavy  flat  ring  of  iron,  deeply  grooved  towards 
the  centre  hole  to  half  its  depth  with  12  channels,  making 
it  somewluit  of  tlie  {orm  of  Mordegr'a  altornator  magnet,  but 
flat.  Each  of  the  1 1  oblong  cores  thus  made  are  wound  with 
coils,  tbe  whole  making  a  flat  ring  transformer.  Coiisider- 
able  advantages  are  eUmed  from  tbisafaape  of  tnuiafonner. 

OlMfle—i  neettfo  EigMdnc  Bin.— lo  tbe  Honse  of 

Lonis,  Lord  Basing's  Comnuttee,  on  Thursday  last  week, 
declined  to  insert  a  cbuse  in  tbe  recommitted  provisional 
order  relating  to  die  eleetrie  b'ghting  of  St  Lake'a.  Cbelsea, 
giving,'  the  County  Council  any  control.  This  dccisinn  is 
one  of  considerable  importance,  as  it  sets  aside  tbe  principle 
contained  in  aO  fornier  London  eleetrie  lighting  bills  in 
which  the  London  County  Council  have  concurrent 
jurisdiction  with  tbe  local  antbority  in  regard  to  electric 
lighting. 

St.  Pavl  aad  lOmraapiAis  Xafiwaar.— b  not  the 

St.  Paul,  Minneapolis,  and  Manltoha  Railway  Company 
which  is  coming  before  the  liritisb  [tublic  this  week  for 
£1,000,000  mortgage  bonds  just  exactly  that  company  on 
whose  lino  (between  St.  Paul  and  iMinnc-njolis)  the  trains 
have  ceased  ranning,  owing  to  the  vigorous  opposition  of 
tbe  deetric  railway  f  Tbe  line  spoken  of  ia  probably  ordy 
a  sbmII  length,  but  that  a  line  is  already  foroed  to  give  up 
andi  a  aennee  by  reaaon  of  tbia  oppoaition  ia  aoggastive  of 
mableB  to  eome. 

Vx.  8pra«ira'ta  Ohallemgie.— Mr.  F.  J.  Sprague,  the 
well-known  American  electric  railway  engineer,  has  recently 
pabliabed  a  challenge  to  the  world,  in  which  he  offers, 
under  certain  conditions,  to  prodnee  an  elektiie  loeomoUve 
of  greater  ca{)acity  than  any  yet  made.  He  proposes  to 
take  a  train  of  six  elevated  railroad  cars  loaded,  weighing, 
witbout  the  motive  power,  about  108  tons,  to  haul  this 
tnio  «ta  iBMomm  apeM  of  iiotl«M  tbsu  40iiitla»HDhioar 


on  the  level,  on  two  miles  of  track  on  certain  designated 
railway  tinea  in  Kew  York. 

Torpedo  Work. — Those  interested  in  torpedoes, eleetrie 
mine.*,  and  the  hlo\Ting  up  of  ship-  will  tind  an  interesting 
article  thereon  by  M.  Georges  Dary  in  LEledricien  for 
July  18.  An  iUuabntion  la  given  of  an  officer  w^tcbin(; 
the  progress  of  vprsrIr  in  a  mrnern  iihsnmi.  re  ulv  to  touch 
the  contact  which  is  to  explode  tbo  mines.  Another 
arrangement  abowa  a  range-finder  and  explodar — two 
telc'!  ";v^-  with  contacts,  which  when  both  are  one  the 
vessel  makes  contact  for  the  sunk  mine  over  which  she  is 
passing.  Tbe  contaets  sad  smn^ieBMnta  an  diown  in 

diagram. 

Salford. — Tenders  are  required  for  lighting  tbe 
Ladywell  Sanatorium  by  an  electric  light  instalUtion,  for 
the  County  Borough  of  Salford.  Applications  for  specifica- 
tions, aecomptanied  by  a  deposit  of  £1.  Is.  (which  will  lie 
returned  upon  receipt  of  a  hnui  jide  tender),  to  be  oiade  to 
Messrs.  Maxwell  and  Tuke,  or  Meaara.  E.  and  F.  Hewitt, 
architects,  Manchenter.  Tenders,  endorsed  "Electric 
Lighting,"  addressed  tfl  the  chairman  of  the  tteneral 
HeaUb  Oommittce,  must  be  delivered  to  Mr.  Saauel 
Rrown,  town  olorfc,  TowB  Hall,  Ekdfoid,  by  11  a.ui.  on 
30th  inst. 

TelephoiM  OftUM  iB  tlM  OIlF*— At  the  aaeeting  of 

the  Commissioners  of  Sewers  last  week,  Mr.  Sayer  pre- 
sented a  report  of  the  Streets  Committee  relative  to  an 
application  by  the  Xationat  Telephone  Company  to  place  a 
portion  of  their  telephone  cables  beneath  the  public  ways, 
the  committee  stating  that,  in  their  opinion,  it  was 
inex{>edient  to  give  consent  to  the  application  of  tbe 
company  to  use  the  subsoil  of  the  City  BUtil  the  contracts 
lately  entered  into  for  electric  lif^hting  purposes  have  been 
carried  out.  The  recooimendatioa  wad  agreed  to  witbout 
discoanon. 

North  London  Tramways. — Negotiations  are  iri 
progress  for  the  transfer  of  the  lines  of  tbe  North  London 
Tramways  (Jomjiany  tOtbe  Nortb  Metropolitan  Company. 
The  London  County  Council  have  agreed  to  guarantee 
undisturbed  possession  Until  1910,  pcovidsd  that  tbe 
use  of  steam  be  diaeontinned,  ami  that  if  olber 
mecbsiudal  power  be  adopted  it  shall  be  subject  to 
the  same  conditions  as  the  North  Metropolitan  line.  The 
North  Metiopolitan  Company  are  intending  to  expend 
£25,000  in  putting  the  road  ID  order  and  intcodttoiug  batter 
methods  and  service. 

Dover. — At  last  week's  meetii^  of  the  Managing  Com- 
mittee of  Ibe  Dover  Town  Council,  tbe  town  clerk  said  be 

had  received  two  replies  to  the  adverti.senient  for  londers 
for  supplying  the  electric  light  to  Dover.  The  first  was 
not  a  tender  in  acoordanee  witb  tbe  requirementa  of  the 
Council.  It  was  from  Klessrs.  Reed  Bros.,  and  offered  to 
supply  electric  light  to  the  town  for  the  CounciL  The 
other  tender,  which  was  in  proper  form,  waa  from  tbe 
Brush  Electrical  Engineering  Company,  and  tb*  proposal 
contained  very  lengthy  details  The  question  ma  left 
over  to  a  special  meeting. 

BMUrtOB.— ^Garlov  fa  already  beeondDg  a  eatdiword  for 

councillors  on  the  electric  lighting  question.  Helston 
(Cornwall)  pays  £195  a  year  for  gas,  and,  aaya  Mr.  Cade, 
if  Oarlow  can  bave  its  eleetrie  light  from  water  power  five 
miles  ofiF,  Helston  could  .surely  do  it  with  water  power  only 
one  and  a  ball  miles  away.  Mr.  Veale,  of  St.  Austell,  had 
written  to  Die  Town  Cotmeil  to  {pve  information  as  to  the 
electric  lighting  of  that  town,  and  a  committee  was  even- 
tually appointed  to  invite  Mr.  Veale  to  viiit  Halatoo,  and  to 
consult  generally  upon  tba  adviasbiUty  of  eleetrie  lighting 
the  atreefaaand  pablie  bdldinga. 
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•io  ie^ndergronnd  Eleotrio  Line  for  Paris.— We 
4t  the  liigbmiy  Committee  of  the  Pwris  Municipal 
^^>i  h$»  dfloidod  in  f«Tour  of  tfao  ooiutnietion 
'ub^'^n^n  electric  tramway  from  tlio  Bois  de 
y^.tlogne  to  the  Bois  de  Vinccnnes,  passinnj  under  the 
jbulorard  Diderot,  the  Rue  do  Kivoli,  the  PI 
'oncorde,  uid  the  Avenue  dea  Cham(>8  Elya^Mp  The 
cbeme  is  the  proposal  of  ^^  Bcrticr,  and  proposes  an 
•uderground  tubular  line,  simtlar  to  the  South  Lortdon  line. 
t  would  be  [igbtad  by  iueatideMeDt  Iraps. 

Brixton. — The  "  Bonanza  '  Uuneral  Storos  at  Brixton 
re  splendidly  lighted  ],y  electric,  light,  ;uid  are  simply  a 
•ta?.e  at  iii^ht,  the  light  being  as  steady  as  po«8ible.  The 
Cicctric  avenue  is  ali»  being  lighted  Qp  witb  «l«  hmpt,  knd 
Itogether  this  part  will  be  the  beat  lighted  thoroughfnro  in 
.lUDdou  when  completed.  Messra.  Clark,  boose  furnishers, 
Mive  ako  tbeir  pbMM  m^ificentiy  lighted,  end  teem  to  be 
upplying  current  for  several  other  shops  round  aliout. 
Jppoaite  is  the  "Bon  Marcb^'  which  has  long  been 
^hted ekctricklty.  Thieeoniwof  the metnpolii  iiweU 
vorth  »  viiit  from  ejeetrkd  engineen. 

Carbon  Transmitters.— Mr.  A.  K.  Bennett,  writiii,<;  to 
he  Manchester  papers,  and  referring  to  the  recent  warning 
idvertiaementof  the  Xatjonal  Telephone  Oom])any,  ^ays : 
'  Thisannonncomcnt  is  calculated  to  do  harmtomycompeuiy, 
tnd  I  therefore  request  yon  to  be  good  enough  to  enable 
ne  to  elate  that  the  National  Company's  advertisement  is 
nislcading.  The  Mutual  Telephone  Company  are  provided 
vitb  ao  efficient  carbon  transmitter,  which  tbcy  wilt  pnt 
n  uee  on  July  31,  and  which  has  been  submitted  to  euinciit 
loUciton  and  patent  agents,  and  pronounced  altogether 
"roe  from  any  jiatcritfl  which  the  XatioiKil  Tulepbooe  Com- 
jany  may  retain  poasession  of  after  .lulj'  .30.'" 

Sanitation  and  Electric  Light.  TLo  substitution 
>f  olectrie  lighting  for  gas  at  the  office  of  the  Savings 
iank  Department,  of  the  General  Post  Office,  as  Mr.  Preece 
las  often  urged  in  its  favour,  has  been  followed  by  a 
narhed  reduetion  in  the  amount  of  eidi  leave  among  ite 
nimense  stuff  of  employ^'ts.  The  Lancd  believes  this 
itatenient  to  be  substantially  correct,  and  observes  "an 
ileetrie  lamp  does  not  compete  for  the  oxygen  of  an 
ipartment  in  which  it  h  jilaccd,  anrl  this  circumstance  j^ivcs 
il  a  marked  advantage  over  any  open  dame.  It  cannot, 
like  eome  fonne  of  gae  burner,  be  need  to  tmmote  ventita^ 
i'lti ;  liut  in  ordinary  situatione ita  hnrmlnaenoni  ii  a  moeh 
mure  important  proi>orty." 

Pilsen  Lamps  and  Carbons.— The  Pilseu  Electric 
Company  have  removed  their  offieee  and  worka  firom  4, 

Stanhojw  flitrcet,  Ku.stOM-road,  X  ,  to  more  central  and 
axtcnsive  premises,  80,  Leather-lane,  Uolborn.  Their  new 
works  an  being  spedally  arranged  for  the  mannhetore  of 
Pilsen  arc  Ismps  and  all  acces-^iorie^  for  electric  lighting  and 
transmiasioa  of  power.  Several  new  forms  and  adaptations 
)f  the  Pileen  laimpe  suitable  for  lighting  the  inteiion  of 
buildings  are  being  prepared  for  the  market,  and  also  an 
improved  kind  of  carbon  for  use  with  arc  lamps,  which  are 
stated  to  efaoir  marlmd  advantages  over  the  carbons 
hitherto  used  Of  these  further  ioifonBatiott  and  details 
will  he  given  at  no  distant  date. 

St.  Pancras  Exbibltion. — We  are  glad  tu  learn 
that  the  St  Paneras  eleetrieal  ezhibiUon  tnined  out  a 

decided  .success  financially,  and  the  surplus  is  to  he  applied 
to  reducing  the  charges  to  exhibitors  made  by  the 
authorities  for  space,  ^e  beauty,  interest,  and  suceees  of 
this  little  exhibition  is  greatly  to  the  credit  of  the  pro- 
moters of  it,  and  should  lead  to  similar  local  exhibitions 
slsewhere.  There  was  not  too  much  to  bo  scon,  all  was 
interartiflig  and  nodi  d  it  moviqg  or  in  aetiion,  the  deeor»* 


tions  were  well  laid  out,  the  colours  tasteful,  and  the  rooms 
well  decorated  with  palms  and  flowers.  It  was  quite  as 
interestiog  to  the  public  as  to  the  technical  man,  and  as 
such  aehieved  tke  sueoeaa  it  deserved. 

College  Sessions. — No  sooner  do  the  last  year  students 
pass  through  their  examinations  and  receive  their  certi- 
ficates, than  a  new  batch  of  scholars  come  forward  to  be 
provided  for.  Fusnts  begin  to  think  of  sending  their  boys 
and  earnest  yonn;;  men  to  turn  their  attention  to  the  tech- 
nical claii^.  Eiigland  now,  if  nut  in  buildings,  yet  in 
practical  and  earnest  men,  and  useful  laboratories,  can  vie 
with  the  Continent  in  technical  education.  Notices  of  the 
[>ext  year's  courses  at  the  City  and  Guilds  Colleges  at  South 
Kensington,  under  Profa.  Hoaiki,  Unwin,  Ayrton,  and 
Armstrong,  and  at  Finsbury  under  Profs.  Thompson,  Perry, 
and  Meldola,  and  at  University  CoU^e  under  Profs.  Kyan, 
give  partioalars  of  the  eleetrieal  and  meehanieal  eounsi  for 
the  ensuing  sosnon  in  Oetolwr  next. 

Street  Transformer  Boxes.— A  deci<^ion  of  some 
importance  to  electrical  suppliers  has  just  been  made  by 
the  London  Oonneil.  The  London  Electric  Supply  Oorpo 

ration  recently  gave  notice  of  intention  to  construct  a  street 
box,  with  connections,  in  Coventry-street.  The  company 
proposes  to  eonstmet  a  box,  which  would  be  Mt.  square  and 

6ft.  high  inside,  with  a  cover  in  the  footway  aliout  2!ft. 
'  square,  and  to  place  two  transformers  thereiti,  a  cellar  which 
has  hitherto  been  used  for  this  purpose  being  no  longer 
available.  The  Highways  ronimitteo  arc  of  oiiinion  that 
such  an  interference  with  the  puV'lic  thoroughfares  should 
not  be  sanetioned,  and  that  the  cumjjatiy  should  mslwiome 
other  arrangement.  They  therefore  recommend  that  the 
Council  do  di'^  (]»[>rovc  of  the  work's  referred  to. 

Ugrlktboases. — In  reply  to  Dr.  Cameron,  in  the  House 
of  Oommons  on  Tuesday,  Sir  M.  Hicks*Beach  said,  in 

compliance  with  an  application  of  the  Commissioners  of 
Irish  Lights,  the  Trinity  House  and  the  Board  of  Trade 
have  sanctioned  an  increase  in  the  power  of  the  light  at 
the  Old  Head  of  Kinsale  by  the  substitution  of  a  10-wick 
burner  for  the  present  four-wick  ljurner.  They  have 
decliucd  tu  saiiciiua  the  tsuggestod  inslallatioii  of  the  electric 
lieht  at  this  station,  as  they  arc  advised  that  the  position 
is  neither  a  "  salient  headland  "  nor  an  "  important  land 
fall,"  as  specified  in  the  report  of  the  Trinity  House  on  the 
South  Foreland  experiments,  and  that  therefore  the  very 
largo  expenditure  of  e^tablishin;;  an  electric  light  station 
could  not  be  jusUfiod.  Ko  application  for  »  fog  signal  is 
befers  the  Board  of  TVsde. 

Churdiff. — Ai  the  meeting  of  the  Lighting  and  Electrical 
Committee  of  the  C'ardilV  Corporation,  on  Tuesil.iy,  it  was 
announced  that  the  electric  lighting  urdur  fur  Canlitl  had 
received  the  Boyal  assent  on  the  3rd  inst.  On  the  motien 
of  Mr.  Carr,  seconded  by  Mr.  Peter  Price,  it  was  unani- 
mously resolved  that  a  committee,  consisting  of  the  chairman 
and  vteeehairman  of  the  eonnitlee  and  the  borough 
engineer,  he  appointed  to  gain  iiifornialion  a.^  to  the  methods 
with  regard  to  electric  lighting  which  were  adopted  in 
other  towns,  and  that  they  engage  the  serviees  of  an 
electrical  cx[)crl  in  conneclinu  with  their  erupiiry.  There 
were  two  courses  open  to  the  Lighting  Committee — to 
manufacture  the  electric  light  themselves,  or  to  farm  out 
their  powers  to  some  company  on  certain  terms. 
name  of  Mr.  Cirr  w.^s  aUu  udded  to  tfie  committee. 

Fire  Brigade  Eleotrio  Bells.— As  the  period  during 
which  Messrs.  Bniko  and  Oo.  undertook  to  maintain  the 
electric  bells  belonging  to  the  London  Fire  Brigade  will 
shortly  expire,  the  Fire  Brigade  Committee  have  obtained 
the  tenders  for  the  maintenanee  of  the  boUs  for  a  porkid  of 
three  yssn.  Thcgr  think  that  ii  the  eookntel  be  let  for  ens 
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year  only  the  tendency  will  be  for  the  contractors  to  do 
jnat  enough  to  the  baili  to  proTHDt  thair  breakiog  down 
altogether,  wIibiibm  if  tba  oootnafe  be  for  thrao  jmn  it  will 

bo  to  the  contractors'  interest  to  pay  better  attention  to 
them.  The  tenders  are  as  follows:  Meears.  Binko  and  Ck>., 
£123.  I5s.;  Mr.  R.  Colston,  £175 ;  Mr.  J.  Sax,  £395 ;  and 
Messrs.  Pyke  and  Harris,  £500  per  annum.  They  recom- 
mend that,  subject  to  an  astiuiatti  being  submitted  by  the 
Finance  Committeo,  the  tender  of  Meatrg.  11.  iiioko  aud  Oo. 
1m  OCCAptML 

Strand. — The  sanction  <A  the  London  County  Council 
is  given  to  the  laying  of  mains  in  Duke-street,  Adelphi,  and 
YilHera-street,  Exeter-street,  Suffblk-Btreet,  and  Burleigh- 
street,  Strand,  of  the  Electricity  Sapplf  Corporation 
(Gratti's),  upon  condition  that  the  company  give  two  days' 
notice  to  the  Council's  chief  engineer  before  commencing 
the  work  in  any  of  the  thorougbfiircs  speeifiad  in  the 
notices;  that  the  work  in  the  Strand,  when  nnrf  com- 
meoced,  shall  be  carried  on  continuously  by  dity  and  by 
n^bt;  that  the  maiiu  ahall  be  laid  under  the  footway* 
wherever  it  ia  found  practicable  to  do  so ;  that  the  concrete 
floor  of  the  road  boxee  be  made  9in.  thick ;  that  the  York 
atone  sb  th«  top  be  ^  tlddc;  tbat  tbe  longHtuUnal  f(iid«n 
on  all  the  boxes  be  laid  in  3in.  stone  templates  the  ftill 
thickness  of  the  brickwork;  and  that  the  whole  of  the 
worin  sbiU  be  oompUted  witbin  tiw  aborteet  tine  poenible. 

Am  LuaiM  at  Wt  PaiMnuk— The  Eleetrieity  Com 

mittee  reported  to  the  St.  Pancras  Vestry  at  thoir  moGting 
last  week  that  they  had  given  consideration  to  the  descrip- 
tion of  arc  latnp  colamns,  and  lamps  required  for  the 
public  lighting  of  Tottenham  Court  road  Various  tenders 
have  been  received,  and  it  has  been  necessary  to  suggest 
certain  modifioationa  in  order  to  limit  the  coat  The  lamps 
are,  of  course,  the  most  important  item,  ami  the  committee 
bare  detennined  to  adopt  the  Brockie-Pell  arc  lam{>s,  of 
whieb  MBWrti  Jobnaon  and  Phillips  are  the  sole  manu- 
&etinwa,  and  tUa  firm  will  al»o  supply  the  lamp  columns. 
The  committee  recommend  that  they  be  authorised  to 
purchase  and  fix  26  arc  lamps  and  columns,  as  already 
approved  by  the  Vestry,  at  a  cost  not  exceeding  £38  per 
lamp,  including  l.irn|i,  fixing,',  column,  and  all  nocousary 
appliances  connected  with  the  lamp.  The  report  was 
carried. 

MMUi»to-Honae  Maine.— The  London  County  Council 
having  received  notice  from  the  1  fouse-to-Houso  Electric 
Light  Supply  Company  of  intention  bo  lay  mains  and  i<i 
oonstruct  two  street  boxe*  in  Pembroke-ro;id,  Karl  d  Ooui  t- 
road.  The  proposed  works  are  uoobjectionable,  and  they 
recommend  that  the  sanction  of  the  Council  be  given  tu  the 
works  referred  to,  upon  condition  that  the  company  do 
give  two  days'  notice  t<)  the  Council  s  chief  engineer  before 
commencing  the  work ;  that  the  mains  shall  be  laid  under 
the  footways  wherever  it  is  found  practicable  to  do  ao } 
that  the  street  boxes  to  be  used  shall  be  of  the  pattern 
approved  by  the  Council ;  and  that  as  an  additional 
precaution  against  accident  through  defective  insnlation  of 
the  mains,  each  of  the  street  boxes  shall  be  proviiled  iTith 
Ml  inner  as  well  as  an  outer  cover,  each  insulated  irom  the 
other  aa  far  aa  practicable,  ai^  that  the  outer  eover  aball  be 
off!-  ioT>t1y  csnnected  with  earth. 

Barton-on-Trent.  -The  Cor[><iralion  of  Bnrton-on- 
TrcMt  arc  prepared  to  receive  tenders  tor  an  etiicient  eystcni 
of  electric  li^'htirig  .suitable  fur  adoption  in  certain  apecified 
streets  in  the  bi)rnii_h,  uid  for  the  constiiiction  and  erection 
of  a  contral  8t.:iUun  fur  generating  electricity,  and  for 
supplying  and  laying  down  the  neeeasary  electrical  wina^ 
insulators,  etc  ,  in  accn-r? !  - ■  <!  with  the  system  projwsed.  A 
map  of  the  borough,  showing  the  site  oo  which  it  is 


intended  to  erect  the  station,  and  the  streets  in  which  the 
mains  will  be  laid,  may  be  leeii,  and  a  form  of  tender,  with 
copy  of  eonditioin  and  general  apeeifieation  of  the  woHi 
required  to  be  done,  may  lie  obtained  ofi  payment  of  two 
guineas  (which  will  be  returned  o»  receipt  ot  a  bona  tide 
tender),  on  application  to  Mr.  F.  L.  Bunaden,  engineer, 
Gas  Works,  Burton-on-Trent  Sealed  tenders,  endorsed 
"Electric  Lighttog,"  are  to  be  delivered  to  Mr.  T.  N. 
Whitehead,  town  clerk,  Bortonmpon-Trent,  by  10  ajm.  on 
S9th  AnguaL 

City  LiKhtiner — At  the  last  meeting  of  the  Commis- 
sioners of  Sewers  the  clerk  read  a  letter  from  the  Bmsh 
Electrical  Engineering  Company  relative  to  the  lighting  by 
electricity  of  Queen  Victoria-itreet,  In  their  communi- 
cation the  company  undertook  to  light  the  street  with  26 
are  lamps,  whidi  would  bo  in  lieu  of  96  gaa  fauape.  Ifr. 
Sly  asked  who  would  pay  for  the  gas  during  the  time.  The 
chairman  said  the  Commiaaiooaia  almnya  amused  with  the 
gas  companies  under  sneh  eireomatanaea.  Mr.  flayer  aaid 
hatboai^the  ought  to  explain  that  the  cost  to  the  rate- 
payers would  be  about  £150  extra.  The  gas  must  be  paid 
for  during  the  making  of  experiments  with  the  electric  light 
which  were,  of  course,  necessary.  Tbeanbjaet  thendropped.  — 
It  may  be  interesting  to  state  in  connection  with  this  subject 
that  measurements  have  been  made  under  the  superintend- 
enceofMr.Preece,whoi8conjointadvisertotheCommi8sionerB 
with  <'nlonel  Hay wum!,  of  thn  c;-indlo-power  of  the  electric 
ligiitmg.  i  he  result,  which  woa  approximate,  wont  to  show 
that  the  average  illnniinatioD  waa  about  fiva  tiaaa  that  of 

the  old  gas  lamps. 

Ctoldamitha'  Xastttata.— The  Goldsmitba'  Technical 
and  Becreative  Institute,  Vew  Crom,  was  opened  on  Wed* 

nesday  by  the  Prince  and  Princess  of  Wales,  and  was  the 
occaaion  of  anticipations  of  much  oaefulueaa  for  the 
project  The  institate  is  famished  with  a  tiseful  elec- 
trical laboratory.  The  latest  and  most  improved 
appliances  have  been  supplied  for  ventilating  by  Messrs. 
Kaston  and  Anderson,  who  have  put  down  one  of 
their  improved  electromotors,  driving  a  Blackman  fan, 
for  .supplying  fresh  air  to  the  lecturi;  halts.  A  "Whitehall* 
dynamo  (Prentice's  jMteiit)  is  pluc&il  adjoining  the 
electrical  laboratory,  and  auppliea  Cttrreiit  to  tho  electru- 
motor.  It  has  also  been  proposed  to  work  the  bellows  nf 
the  grand  organ,  shortly  to  be  erected,  by  electromotors, 
controlled  by  the  organiat  with  magnetic  clutches.  The 
"  Wliitehall "  dynamos  are  driven  by  the  steim  en^inu 
used  for  pumping  and  other  purposes,  and  this  installatiou 
will  be  an  interesting  example  of  bow  power  Day  be 
oleciricalty  di.stributed  foT  a  Variety  <rf  porpoaea  throughout 
a  laige  building. 

Kinffswood.— The  Eongswood  Local  Board  had  before 
them  last  Wednewlay  the  report  of  the  committee  who 
recently  visited  Chelmsford  to  inspect  the  electric  lighting 
installed  there  by  Messrs.  Christie.  The  chairman  stated 
that  to  light  five  milea  of  road  176  gas  lamps  would  bo 
reri'rr-:  !  jilaced  bO  yards  apart,  giving  15  c.p.  each,  which 
at  iii.  li"*B.  Sd.  per  lamp  would  coat  XG4S.  bs.  Id.  In 
addition  to  this  there  would  l)o  £575  for  fixing  17C  lamps 
at  £3.  5s.  each.  The  total  illuminating  (>owor  ihii»  giveti 
would  be  2|610  candles.  Under  Messrs.  Christie's  contract 
the  cost  for  electric  lighting  would  be  £631.  lOa.  Thia  waa 
cheaper  than  gas,  and  would  pive  5,046  c.p.,  as  apuinst 
2,640  c.p.  by  gas,  besides  which  there  would  be  no  expense 
for  fixing  the  faunpa.  Heaara.  FutiU*9  teodarwaaloriesSO, 
and  they  proposed  to  erect  six  more  lamps,  with  a  total  of 
7,000  indicated  cp.  As  a  matter  of  faot,  there  waa  very 
little  diibrance  between  the  eaadle-power  of  the  two 
tenders,  as  Messrs.  Parfitt  allowed  for  a  greater  deprecia- 
tion in  Ulumioating  power,   it  was  unaniiiwuMy  resolvedi 
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to  light  the  district  by  clectridly,  and  MeMis.  P«r6tt'a 

tender  of  Xri50  was  acccpteil. 

Kleotrio  Railways.  —The  fullowiiig  interesting  hits 
are  given  in  Mr.  F.  Brown's  report  to  the  Walsall 
Corporation.  Mr.  F.  Sprugno  stated  to  him  that  there  had 
nut  been  a  single  fatal  accident  from  current  used  on 
electric  nilvayt.  At  St  VimYb,  Hina«apoIb,  b«  fonnd 
1,200  h. J),  engines  driving  12  dynamo*,  providing  current 
for  135  motor  cars,  running  on  4C  miles  of  double  track. 
Th«  boilois  iM  Bibeoek  and  Wfleox,  fired  by  oil  «t  twooante 
a  gallon.  Tho  electric  cars  have  nin  the  ordinary  steam 
railway  oiT  the  road,  giving  better  service  at  half  cost.  At 
Oerebnd  be  fonnd  a  car  passed  every  six  seconds,  orabont 
II  a  minute,  ull  well  loaded.  AtBnfTalo  they  h;uo  SO  miles 
at  work  and  60  more  are  going  down,  with  a  tnul  of  300  cant. 
At  Pittsburgh  the  P!ea«ant  Valley  Cktmiiany  have  780  h.p. 
at  work.  The  Perrysville  lino  is  one  of  the  nio^t  ditlicull 
in  America,  being  all  uphill,  a  gradient  of  12|  per  cent.,  or 
one  in  eight,  and  enrves  all  the  way  of  short  radiitt.  Tb« 
car  travelled  well  at  six  to  eight  miles  an  hour,  starting  on 
the  curves  and  without  jerks.  At  moment  of  starting  each 
car  took  about  80  h.p.  He  learnt  that  in  every  lawsuit 
dodrioD  mhobtevth  eiicDite  tlie  deeiiion  hid  gone  with  the 
tramway  company. 

'-^-g  Xffioieney  of  Lamps. — M.  A  Witz 
hM  eomnmnicated  to  the  French  Aeadtaiie  des  Sciences 
tlM  iMOlt  of  hie  researches  upon  the  illnmineting  eflicioncy 
of  some  of  the  ordinary  forms  of  lighting  apparatus.  The 
following  comparative  table  is  obtained  : 

Calories, 
latenaity.       For  Por 
CbnsL  CSandle.  carcel-  candle- 
hour,  hour. 

1/6-5 


"  L'Etoile  "  candle...  lO^gr.pr.hr. 
•'Bcng«r  KM  burner  106  UtCM  „  1 

tdUKtrisS-S  watt*  par  l/6'5 


1-4 
B 

14 


716  7»-5 

S67  63 

ia»  SI 

90  8-28 


Ike 


9  4-44 
,  thatoHheaielampk 

It  is  more  economical  to  burn  <,'as  on  an  engine  for  the 
production  of  electric  light  than  U>  use  it  direct  in  gas 
bomen,  If.  Wite  eondndes.  He  has  auhetitnted  16  ares 
and  71  16  c. p.  incandc^cents  for  six  larj^e  druiMe  rci  upeni 
tive  gas  lamps,  91  ordinary  jets,  and  19  bats  wing  burners. 
Baact  meararement  showed  this  electric  light  to  give  lH 

j>cr  cent,  more  lif;lit  than  the  ^'.is  lani[i>  for  the  gas  ;  and 
the  engine  driving  the  dynamo  consumed  only  21,&00  litres 
of  gas  against  26,000  litres  per  hour  of  the  gse  lamps. 

AvfevlMi  GompMilM. — ^Laet  week  the  eleeCrieal  com- 
panies in  Vienna  pnhlishod  for  the  Gi-st  time,  says  the 
Vienna  corre^pondout  of  Industrus,  their  reports  on  the 
progress  of  bnsineBB  during  the  past  year.  The  Vienna 
Electricity  Com|)any,  which  emi)]oys  the  machinery  of 
Messrs.  Siemens  and  Halske,  though  it  has  been  working 
for  a  year  and  a  bal^  is  not  yet  in  a  eonditton  to  pay  a 
dividend.  There  is,  however,  no  deficit,  and  £23,440  wa.i 
carried  forward  to  next  year's  account.  The  International 
Eleetaieity  Company,  wUeh  erai^oye  Hears.  Ghms  and 
Ca'fl  madunery,  has  paid  interest  out  of  capital  at  the  rate 
of  5  per  eeat  on  its  capital  of  jE261,250.  As  the  company 
has  qwnt  £168,000  on  its  Vienna  eentnl  etatfon,  whose 
cable  eyitem  is  22  miles  in  length,  Mid  on  its  central 
station  at  Fiume,  this  rate  of  interest  was  much  too  high. 
The  first  balance-sheet  of  the  comiiany  oonseriuently  shows 
adefieit  ot  £4,213.  On  the  whole,  the.se  companies  have 
done  a  fairly  satisfactory  husincas  during  the  past  year. 
Un  the  Stock  Exchange,  however,  electrical  companies  have 
lost  credit  to  some  extent,  and  the  Aogb-Austrian  Bank 
has  been  obliged  on  this  account  to  postpone  the  intended 
itaue  of  shares  of  the  Budapest  Electrical  liailway.  The 


Prague  Electrical  Tramway,  worked  on  the  system  of  Hcrr 
Krizik,  who  is  the  inventor  of  the  well-known  Pilsen  arc 
lamph  Imb  been  eonpleted,  end  the  pnlimineiy  trials  of  the 
tramway  took  place  on  the  8tb  inst. 

York. — An  adjourned  meeting  of  the  York  City 
Council  was  held  on  Tuesday  to  consider  the  electric 
lighting  of  the  York  Law  Coiirt«.  Alderman  Agar  moved 
the  adoption  of  the  report  of  the  Municipal  Offices  Com- 
mittee, who  recommended  that  the  courta  of  justice,  police 
atatiens,  etc.  in  Cliflbrd-etreet,  be  lighted  by  eieetridty, 
and  that  the  tender  of  Messrs.  Renham  and  Sons,  London, 
at  the  sum  of  £552.  1  Is.,  according  to  specifications  sub- 
mitted by  Mr.  Sydney  Hargraves,  electrical  engineer,  New 
Bridge  street,  London,  be  accepted,  and  that  Mr.  Hargraves 
be  ap{iointed  electrical  engineer  in  connection  with  the 
wiring  of  the  building,  bis  remnnenttion  to  be  36  gninee*, 
to  include  all  charges  for  revising  specifications  ati-1  ;  l.ins, 
reporting  on  estimates,  superintending  the  wiring, 
testing  and  {lassing  the  same  on  oompletion,  and  all 
travelling  and  incidental  expcnnes.  Mr.  Mansfield 
moved  as  an  amendment  that  the  report  be  referred 
back  to  the  committee,  and  Mr.  Tripp,  in  seeonding  the 
amendment,  complained  that  the  committee  had  come 
before  the  Council  with  a  report  recommending  electricity 
when  they  were  not  prepared  to  say  whether  gas  or 
eleotricity  was  the  cheaiiest.  Mr.  Dotlfiwrith  said  it  was 
intended  by  the  committee  that  the  plant  for  lighting  the 
public  buiiding  should  bo  part  of  the  system  for  lighting 
the  whole  city.  Mr.  Dickenson  thought  they  WOVld  do 
well  to  see  whether  they  could  thcniaolves  successfully 
carry  out  the  electric  lighting  of  their  building.  Mr.  Mann 
also  moved  anoUier  amendment,  to  adopt  the  report  of  the 
committee,  and  providing  also  tli.it  the  police  stition  and 
fire  brigade  buildings  be  lighted  with  gas,  as  well  as  having 
the  electric  wire  Wd  on.  The  amendment  wae  negatived, 
and  the  report  was  adopted. 

Safety  in  Theatrea. — Wc  have  reeeive<l  from  Mr.  S. 
Wilkins,  Mansion  House  chambers,  E.C.,  a  small  pamphlot 
(la.)  by  M.  lUni  lUsndie,  upon  "CruRhcs  and  Crowds  in 
Theatres  in  Cas"".*  of  Fire  or  Fii^^ht,"  desciihing  a  tnothrKl 
which  the  inventor  is  seeking  to  intro*hicc  for  the  better 
safety  of  theatres.  M.  lUsudie  givee  some  interesting  and 
suggestive  figurra  Vwith  of  the  numerous  fire??,  amounting  to 
32  in  1H»9,  and  DO  in  1890,  in  theatres  in  vaiiuus  part«  of 
the  worid,  together  with  a  table  of  the  total  reeeiiits  from 

the  theatres  of  Paris.,  which  goes  to  show  that  idthoiigh 
there  has  been  a  steady  rise  in  receipts  (barring  the  war 
years)  from  1848  to  1884,  yet  in  1885  accounts  were 
every v?hcre  current  of  several  very  tlisastrous  firc's  and 
since  then,  even  during  the  exhibition  year,  the  receipts 
have  been  going  down,  till  there  ic  now  a  deficit  of  nearly 
three-quarters  of  a  million  sterling  fi'Hu  the  talculated 
average.  This  is  almost  entirely  due,  be  thinks,  to  the  fear 
of  fire,  and  he  wgit  theatre  proprietors  to  make  such 
arrangements  as  shall  ensure  alwohuo  .safety  and  ease 
of  exit  He  has  constructed  models  in  which  movable 
doors  or  walls  of  double  iron  plates  filled  in  with  cork  or 
other  material  are  built  at  suitable  places  in  the  outside  walls. 
These  either  drop  down  like  shutters,  giving  exit  to  outside 
balconies,  or,  in  another  model,  fall  outward  like  draw* 
brUgOS^  themselves  forming  a  balcony.  In  case  of  {tanic 
these  are  alt  loosed  simultaneously  by  electric  or  pneumatic 
contact,  and  the  public  find  everywhere  around  tben  exits 
to  the  ouuide  staiicaees.  Panic  would  thus  be  avoided,  and 
safety  could  be  assured  williouf  the  necessity  for  entire 
reconstruction  of  the  whole  premises,  as  now  seems  the 
only  alternatvie.  The  [lamphlot  is  well  worthy  of  study  by 
those  associated  with  theatre  working,  and  M,  R(^«uche 
adduces  very  favourable  comments  from  the  Paris  pajMu-^ 
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CARLOW. 


An  invitation  from  Messrs.  J.  R  H.  Gordon  and  Ck>.  to 
be  present  at  what  may  bo  termed  the  inauguration  of  the 
electric  lighting  system  at  Carlow  on  Monday,  July  13th, 
directed  our  steps  to  the  mail  leaving  Euston  at  8.20  on 
July  12th.    Travellers  by  the  L.  aod  N.  W.  R.  are  fully 


rest  for  the  representatives  of  newspapers  when  on  the 
warpath — that  is,  when  collecting  information — hence, 
within  a  short  half  hour  of  our  arrival  at  Carlow,  the  party, 
reinforced  by  others  previously  in  the  town,  are  found  in  a 
roomy  boat  belonging  to  the  Carlow  Boat  Club,  with  a 
willing  horse  upon  the  towpath,  starting  for  a  five-mile 
trip  on  the  waters  of  the  Ikrrow  to  Milford,  where  in  a 
disused  corn  mill  the  generating  station  will  be  found. 


Plan  of  Dynamo  Room  and  Water  Power  at  Milford. 


acquainted  with  the  excellent  manner  in  which  these  trains 
are  run.  For  a  moderate  fee  sleeping  accommodation  can 
bo  had,  and  one  half  the  physical  inconvenience  of  travel 
avoided.  No  less  admirable  is  the  boat  service  from  Holyhead 
to  Kingstown.  The  train  arrived  punctually  at  Holyhead,  and 
a  few  minutes  only  was  needed  to  see  the  travellers  in  their 
berths,  and  the  boat  well  on  its  journey  to  Kingstown.  A 
quick  passage  over  a  sea  as  smooth  as  a  millpond,  a  rush  to 


Before  recording  more  of  this  journey,  it  will  be  well  to 
speak  of  Carlow.  Situated  some  56  miles  south  of 
Dublin,  at  the  confluence  of  the  Burren  and  the  Barrow, 
in  the  midst  of  a  purely  agricultural  district,  it  ia 
scarcely  the  type  of  town  one  would  foretell  as  taking 
the  lead  in  introducing  a  new  illuminant  But  in  Carlow 
gas  is  dear  and  not  of  the  highest  quality,  and  the  gas 
management  has  not  conciliated  the  Town  Commissioners, 


Dynamo  Room  at  Milford, 


the  mail  train  awaiting  the  arrival  of  the  boat,  a  short 
speedy  ride,  and  we  reach  Dublin.  No  time,  however, 
must  be  lo«t,  and  a  trio  mount  a  jaunting-car  to  got  across 
the  city  to  the  other  station  and  to  breakfast,  the  fourth 
member  of  the  party  following  a  few  minutes  later. 
Dublin  is  not  yet  astir,  ana  there  is  no  difficulty 
in  getting  across.  After  breakfast  we  leave  for  Carlow, 
which  town  is  reached  about  11  o'clock.     There  is  no 


so  that  lately  the  public  lighting  has  l)een  by  me  ans  of  oil 
lamps.  Hero,  then,  was  a  fine  opening  for  the  electrical 
engineer,  and  while  in  Ireland,  through  the  proposed 
Dublin  installation,  Mr.  J,  E.  H.  Gordon  was  made 
acquainted  with  the  position  of  Carlow  and  the  aspirations 
of  the  Commisaionera.  No  time  was  lost  A  temporary 
installation  was  put  up,  proof  positive  given  as  to  the 
efficacy  of  the  electric  light,  terms  offered  and  accepted. 
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and  the  permanent  installation  commenced.  From  one 
point  of  view,  however,  it  seems  somewhat  natural  that 
Carlow  should  take  the  lead  among  Irish  towns.  If  we 
mistake  not,  Prof.  Tyndall,  whose  name  stands  in  the  front 
rank  of  scientific  worthies  of  the  nineteenth  century,  first  saw 
the  light  "  just  a  stone's  throw  away  from  Carlow's  environs, 
in  her  twin  borough — old  Leighlin,"  and  will  be  one  of  the 
first  to  recognise  the  suitability  of  electricity  to  assist  in 
utilising  the  waste  water  {xjwer  of  the  district.  According 
to  Mr.  Brophy,  in  his  "  Carlow  Past  and  Present,"  the 
town  ought  to  be  termed  the  "  Athens  of  Leinstcr," 
l>ecau8e  "  it  has  more  the  appearance  of  a  city  than  of 
an  ordinary  Irish  country  town " ;  its  streets  are 
not  straggling  and  irregular  ;  the  leading  streets  converge 
from  four  different  point«  on  the  exact  centre,  the  public 
buildings  assume  classic  styles  of  architecture,  and  so  on — 
good  reasons  to  an  Irish  author,  but,  like  many  other  state- 
ments, hardly  convincing.  We  must  admit,  however,  that 
the  streets  are  fairly  favourable  to  electric  lighting,  much 
more  so,  indeed,  than  is  the  case  in  many  old  and  in  not  a 
few  modem  towns.  Again,  the  town  is  fairly  compact,  an 
advantage  not  to  be  despised  when  the  cost  of  mains 
is  considered.  Returning  now  to  our  visit.  Given  a  warm, 
sunny  day,  pleasant  companions,  pretty  scenery,  and 
what  is  more  enjoyable  than  a  river  journey  1  One  feature 
in  connection  with  the  Barrow  was  noticeable.  There  was 
absolutely  no  other  traffic  upon  its  waters,  and  weeds  wore 
rapidly  blocking  the  stream — thanks  to  a  strike  in  Dublin, 
whereby  those  who  usually  workcil  the  largos,  and  those 
who  cleaned  the  stream,  were  idly  standing  at  the  bridnc, 
or  to  be  found  under  worse  conditions  elsewhere.  Arriving 


Oil  IiuralatorH  for  cjurying  Line  and  Return. 

at  Milford,  the  dynamo-room,  in  the  old  mill  belonging  to 
Major  Alexander,  was  visited.    Here  is  an  Elwell  Parker 
50-kilowatt  alternator  with  its  exciter,  driven  by  belts  from 
a  shaft  driven  by  the  huge  waterwheel  of  the  old  mill. 
The  waterwheel  is  about  15ft.  diameter  by  20ft.  in  length, 
and  under  pre«e:)t  conditions  all  the  power  required 
can  be  easily  obtained,  but  in  flood  time  the  tail  rises  till 
the  head  of  water  available  is  only  about  5ft.,  so  arrange- 
ments are  rapidly  approaching  completion,  when  a  couple 
of  turbines  will  be  available,  and  these,  together  with  the 
waterwheel,  which  could  still  be  used,  would  supply  some 
300  h.p.    Wc  illustrate  the  plan  of  the  dynamo-room,  which 
ia   fitted  with  the  usual   switchboard   and  measuring 
apparatus,  with  a  transformer  to  run  the  lights  required 
in  the  works.     From  the  switchboard  the  mains  run 
to  an   upper    floor,   leaving  the    mill    high   up,  are 
carried  across  the  river,  and  run,  20ft.  high,  on  polos 
along  the  towpath  of  the  Barrow  river,  the  use  of  which 
has  been  granted  at  a  nominal  rent  by  the  Barrow  Navigation 
Company.    Fowler- Waring  cables  are  used,  and,  to  make 
doubly  sure,  both  line  and  return  are  carried  on  Johnson- 
Phillips  oil  insulators.  The  cables  fulfil  the  Board  of  Trade 
requirements,  which  many  people  think  too  stringent.  The 
current  is  generated  at  2,500  volts,  and  transformed  down 
to  50  volts  for  use.    The  loss  in  transmission  is  now  found 
to  be  about  2J  per  cent,  but  the  calculations  have  been 
made  to  allow  of  a  loss  of  10  |)er  cent,  when  the  whole 
of  the  public  and  private  lighting  is  in  full  swing.  The 
cables  are,  as  we  say,  brought  overhead  into  a  small 
switchhouae  in  the  centre  of  the  town,  where  the  con- 
trolling apparatus  for  the  town  lighting  is  situated,  and 
from  whence  the  circuits  can  be  tested.   The  distributing 


cables  are  installed  over  about  five  miles  of  streets,  and  are 
carried  on  posts  sot  up  at  the  edge  of  the  footpaths,  and 
some  of  the  lamps  higher  than  the  others  cany  the  arc 
lamps.  The  lamps,  in  fact,  are  nearly  50ft.  above  the 
street  level.  They  are  of  the  Brockie-Pell  type,  some  fitted 
with  globes,  and  some  with  lantenis.  Those  of  the  lantern 
shape  seem  to  find  most  favour. 

The  public  lighting  of  the  streets  has  hitherto  been 
earned  out  by  100  oil  lamps  of  10  c.p.  each,  and  costing 
the  Town  Commissioners  £104  per  year  for  a  total  light  of 
1,000  c.p.  It  is  now  carried  out  by  13  arc  lamps  of 
1,200  c.p.  each,  and  40  incandcscents  of  IC  c.p.  each,  gi>nng  a 
total  light  of  25,840  c.p.,  or  25  times  the  former  amount, 
and  for  this  the  Commissioners  {)ay  £1 70  a  year. 

The  present  plant  provides,  in  addition  to  the  public 
lighting,  for  about  1,200  incandescent  lamps  in  shops  and 
private  houses,  and  these  are  charged  at  a  fixed  rate  per 
annum,  calculated  to  bo  about  5  [ter  cent,  loss  than  the 
customer's  former  gas  bill. 

The  transformers  which  transform  the  current  from  the 
high-pressure  form,  necessary  for  carrying  it  to  a  distance, 
to  the  low  pressure  of  50  volts  at  which  it  is  utilised,  are 
fixed  upon  conveniently  selected  posts  at  intervals  through- 
out the  town.     Xo  transformer  is   in  any  building  or 


Street  LAtnpiioHt,  carrying  Transfomor. 


private  property,  or  in  any  way  within  reach  of  the  public 
This  is  an  important  element  of  safety. 

The  low-pres8ur«  system  of  mains  consists  of  bare  copper 
ropes  or  strands  carried  on  porcelain  insulators,  and  these 
are  fixed  partly  on  the  same  posts  that  carry  the  high- 
pressure  wires,  and  partly  on  the  fronts  of  the  houses. 

Messrs.  Gordon  and  Co.  contend  that  in  the  ordinary 
system  of  placing  transformers  it  is  not  profitable  to  supply 
a  customer  unles  he  will  take  15  or  20  lamps,  but  by  the 
system  introduced  into  Carlow  the  small  customer  using 
one,  two,  or  three  lights  is,  pro  rata,  as  good  a  customer  aa 
anybody  else,  and  there  seems  to  be  much  truth  in  this  con- 
tention. We  trust  that  experience  will  go  to  prove  that 
many  private  residents  will  install  a  few  lights  when  only 
a  few  are  really  required,  so  that  the  summation  of  these 
installations  will  lead  to  demand  to  the  full  capacity  of  the 
works. 

This  point  is  absolutely  essential  if  electricity  is  ever  to 
cease  to  be  a  luxury  of  the  rich  and  to  become  the  {xx>r 
man's  light 

Messrs.  Gordon  claim  that  they  have  solved  the  question, 
and  have  brought  the  light  within  the  roach  of  anyone  who 
is  able  to  afford  gas. 

The  machinery  was  started  for  the  first  time  a  few 
minutes  after  midnight  on  Wednesday,  June  24  and  has 
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run  witboal  a  liifedi  or  difflonlty  fram  tte  nunnnii  of 

starting. 

MesRrs.  Gordon's  etigiiieer  iri  cb;ir{;e,  Mr.  Meredith  (8on 
of  Mr.  George  Meredith,  the  well  kiiown  novelist),  together 
with  an  EDglish  foreman,  ba«  carried  out  the  work  entirely 
bv  local  labour.  The  whole  of  the  erection  of  polMi 
placing  of  maohinery,  wiring  of  houses,  etc.,  has  been  done 
by  the  ordinary  lubourers  of  the  district,  of  whom  betweon 
40  and  50  h^ve  been  employed  ever  since  tho  work  was 
eommeiicod  in  Deeembttr  last. 

We  have  in  a  prafkmi  iime  nfamd  to  tba  inaui^uni 
banqaei,  and  it  only  remains  to  add  that  tbe  Tariow 
deputations  seemfr^  fi!:^>i!y  plo.iBed  with  the  installation, 
and  went  awav  with  tne  view  to  use  their  best  endeavours  to 
get  the  light  mtitidaoad  into  tha  Tarioua  towni  wpraaentad 
by  tfaem. 

It  k  dificndt  to  calculate  wbat  eflect  this  introduction  of 
a  new  eatacpriae  may  have  upon  tbe  futuce  poUtical  and 
■odal  development  of  Ireland. 

It  is  I  x;  f  1  I  (1  r'lat  the  next  town  that  will  he  completed 
by  Messrs.  Gordon  will  be  Lame,  tbe  rising  sea  port  and 
holiday  retort  near  Belfast,  the  importance  of  whkh  is 
tsjridly  incraaaing  since  the  opaninc  of  the  new  Lame  and 
Stoamaar  nuul  nmte,  a  portion  of  whkli  viH  bo  lighted 
ap  on  August  1st. 

NegoUatioos  are  in  progrc.v  ^rith  various  other  important 
towna. 


NIBLETT'S  SOLID  ACCUMULATOR. 

Of  Itite  years  m:itiy  attempts  have  been  made  to  overcome 
that  inherent  weakness  of  all  known  electric  storage 
batteries  —viz.,  the  warning,  buckling,  and  rapid  disintegra- 
tion of  iti  eloBMnta— imt  ao  far  imt  tittle  real  advance 
aeena  to  bare  been  nude.  Tbe  w«nt  of  a  really  good, 
inexpensive,  mechanically  strong  coll  of  high  capacity  and 
sm^ll  weight  has  been  keenly  felt  by  iill  those  who  have 
been  associated  with  electric  tramcar  work,  electric  launches, 
and  the  almoat  innomerable  other  (Miruoses  where  eome  form 
of  porteUe  maana  of  storing  eleotrieal  energy  m  an  eeaentia]. 
The  many  suggeated  jdans  for  producing  locomotion  by 
means  of  electricity  arc  just  now  attracting;  much 
attention,  and  there  is  every  prosjiect  th;it  at  no 
very  distant  period  this  branch  of  electrical  cn^d- 
tieering  will  become  folly  aa  important  as  tlie  electric 
lighting  indoatry  is  at  preeent  Much  may  be  said  in 
favour  of  the  engjested  methods  of  conveying  the  electrical 
energy  through  overhead  condiirtors,  the  utilisation  of  the 
road  rails,  or  separate  insulated  high-conductivity  con- 
ductors as  tbe  leads,  or  the  mode  of  "picking  ttp"  the 
eorrent  k<m  undergnmod  maiu.  If,  bowaver.  a  leoondary 
battery  can  be  produced  which  eha]]  be  capable  of  with- 
atanding  the  excessive  electrical  strain  incidental  to  a  rapid 
and  irregular  rate  of  dischai-ging,  and  tbe  mechanically  dis 
tnptive  effect  which  rdwayH  ^eoms  to  attend  concussion  and 
jolting,  and  greatly  tells  upon  ail  forms  of  accumulators 
wlian  uaed  lor  tiaetion  purposes,  then  the  aelf-eontained 
storage  battaiy  ayttem  would  be  found  to  compare  most 
favourably  with  any  of  them,  both  in  {Hiint  of  simplicity 
nnd  etoiiQcii,'. 

There  can  l>e  but  little  doubt  that  there  is  at  the  present 
tima  an  enormous  field  for  a  cell  which  will  combine 
larga  capacity  with  amall  weighty  and  g/mt  meehaaioal 
aobdit^.  Soma  Uttla  time  ago  great  bopei  ware  antertainad 

that  too  solidity  problem  had  been  solved  by  the  intro- 
duction of  Dr.  Scboop's  solid  electrolyte.  In  this  country 
some  practical  trials  have  been  made  with  Mr.  Barber- 
Starlugr'a  method  of  forming  eolid  cells,  by  subetituting  for 
the  fliud  electrolyte  a  mixture  (rf  wood  aawdnat  and  plaster 
of  Paris,  which,  when  set,  wa.?  moistened  with  dilute 
sulphuric  acid.  In  America,  the  semi  solid  baltfirics  of 
Messrs.  Hatch  and  Wi.swcll,  and  Mr.  Tunijielly,  are  said 
to  be  doing  good  ^^ork.  ihio  great  drawback  to  the 
employment  of  a  viscous,  gelatinous,  or  solid  jiorous 
electrolyte  resides  in  the  fact  that  when  such  substances 
are  inter[>oscd  between  tbe  plates  no  free  circulation  of  tbe 
liquid  is  |)ossiblo.  In  .di  second. Liy  cells  the  activity  of 
their  elements  depends  entirely  upon  chooucal  action;  and 
aa  the  alaetmlyta  ia  the  madium  through  whieh  all  tha 


necessary  reactions  take  place,  it  seems  highly  probable 
that  anything  which  prevents  its  free  access  to  the  aetira 
material,  or  in  any  way  im|>cde8  its  circulation,  must  be 
detrimental,  and  lead  to  lorn  of  efficiency  and  capacity. 

Some  new  forms  of  mechanically  solia  storage  cells  have 
recently  bean  devieed  by  Mr.  J.  T.  Ntblatt.  whieb,  in 
addition  to  their  abeolnte  maobanieal  aoH^y,  poanM  tbe 
advantages  of  simplicity  of  construction,  hign  current 
ca|)acity,  and  the  |>roperty  of  being  iible  to  withstand  very 
high  rates  of  charge  and  discharge — most  important  points 
in  atorage  cells  when  need  for  traction  or  nortablepurpoeea. 

The  new  cell  in  iti  aimpleit  form  ia  of  the  PbmtA  i^biin 
lead  typo,  b\it  tlie  same  method  of  construction  has  been 
applied  to  the  lead,  lead  peroxide,  lead-zinc,  copi>er-zinc, 
and  many  other  combinations  with  the  acid  or  alkaline 
electrolytee.  Kach  element  consists  of  a  highly  cellulous 
mass  of  material  which  is  capable  of  absorbing  a 
sufficient  quantity  of  the  liquid  electvolyta  for  tfaa 
due  periormance  of  all  tbe  possible  and  naeeaiary 
chemical  reactions  Between  each  electrode  is  placed  a 
thin  highly  jwrouB  inert  diaphragm,  which  ia  found  not  to 
materially  increase  the  internal  resistance,  and  which  senraa 
to  eomplata  tbe  solid  character  of  the  calL  Inonaforman 
outer  matallie  containing  chamber  eonatitatea  one  daeCroda 
of  the  couple,  and  when  the  cells  arc  joined  up  to  form  a 
battery,  an  extension  of  one  side  of  the  metal  case  serves 
as  the  electiodo  of  the  opposite  polarity  in  the  following 
cell,  and  so  on  throughout  the  senes.  The  cellulous  metu 
which  constitutes  the  elements  is  prepared  by  a  very  simple 
mechanical  process,  and  it  is  made  electrically  active  either 
by  the  ordinary  "  forming  "  operation,  by  cbemiml  means, 
or  in  some  cases  by  the  electrolytic  deposition  of  chun.j  .11  v 
spongy  metal.  Tbe  method  of  formation  will  naturally  depead 
upon  the  nature  of  tbe  materials  which  constitute  the  cell 

Owing  to  ^e  celluloua  nature  of  tbeea  alemaats  thf 
liquid  contained  within  their  noreeieeontniuallydretilatiu- 
througbout  the  m.if^s,  the  sliij;ht  evolution  of  gas  which  is 
continually  occurring  both  during  the  charge  anti  discharp;© 
being  quite  sufRcient  to  eiTect  this.  Any  expansion  of  the 
elementaoccurringin  tbe  formation  or  working,  which  in  other 
batteries  too  frequently  resolta in  the  buckling  anddisinte- 
l^ration  of  the  plates,  and  consequent  trotdjlcs  due  to  short- 
circuitiug,  has  practically  no  effect  on  a  batt«ry  coustructed 
according  to  the  im|)rove  1  plan,  as  the  whole  is  solidly  con- 
taiued  within  a  rigid  c;uiing,  which  may  be  of  any  streogtb 
requisite,  and  the  elements  are  incapable  of  displacement. 
The  cellular  nature  of  the  electrodaa^Tastliam  the  peealiar 
property  of  self-regubting  their  own  internal  reeistanca.  If 
the  cell  be  chargctl  at  a  too  high  rate,  or  when  it  is  on  the 
]K)int  of  receiving  tbe  full  complement  of  its  charge,  tbe 
gas  generated  tends  to  dri^  e  the  electrolyte  from  the  porea 
of  the  eloctrodea,  and  itself  to  remain  imnriaoiiad  thaniii, 
thereby  graally  increasing  the  internal  raaiataneab  In 
the  sitmc  way,  a.«  a  discharge  procci'd-^  thn  occluded  gas 
re  enitirs  into  chemical  combination,  aiid  allows  tbe  liquid 
to  refill  the  pores,  and  thereby  exjioses  more  active  surface. 
As  a  mean.s  of  inserting  a  hydrometer  to  test  the  density  of 
tbaatectroiyte,  one  or  more  perforated  metal  tubes  extend 
throughout  the  whole  depth  of  the  active  material,  tbe 
tubes  being  of  such  dimensions  as  to  freely  allow  of  the 
insertion  of  the  density  testing  apparatus.  By  the  adoption 
of  Mr.  Niblett's  plan,  any  of  the  ordinary  forma  of 
electrodes,  wbatbarof  the  plain  lead,  the  grid,  or  the  com- 
praaaed  alab  types,  can  rea<lily  be  made  up  into  the  solid 
fona  without  in  anv  way  decreasing  tbahr  eorrent  capacity 
per  ])otind  of  complete  cell,  or  their  general  efficiency. 

tio  far  the  now  battery,  in  iUs  commercial  form,  has  not 
been  put  to  any  prolonged  practical  trials,  but  we  under- 
stand that  a  battery,  oonaisting  of  12  aznecimental  ealla 
were  constnicted  over  two  years  ago,  and  theee  have  bean 
puri>oscly  subjected  to  much  liad  :uid  ••nproper  treatment, 
the  result  l>cing  that  at  the  present  time  tbe  whole  of  the 
colli  are  in  excellent  coiulition,  and  show  no  signs  whatever 
oi  deterioration.  In  the  absence  of  tbe  necessary  data  as 
to  capacity,  efficiency,  internal  resiatanee,  and  the  EbM.F.'a 
of  the  various  combinatiotts,  we  are,  of  course,  quite  unable 
to  say  how  these  cells  compare  with  other  well-known 
forms;  but  wo  are  assured  that  cxperiment.s  have  pioved 
tbat  t^iey  compare  most  favourably,  both  in  point  of 
eapadtj,  aflidam^,  and  wa^t.  with  aiqr  aall  yafe  piodiicad 
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There  can  be  no  'loubt  that  an  inexpensive,  light,  and 
Daechanically  tolid  storage  battery  is  a  great  deaideratam, 
aa  there  is  at  the  preeent  tine  a  Urge  and  jncwmiBg 
demand  for  jiortable  nuttcries  suitaWo  for  such  purposes  as 
safety  lamps,  such  as  arc  mod  in  coal  mine*,  jtelroleum 
•■^hijis,  gun[>ow(icr  milln,  jjas  works,  etc.  For  tramcar  pro- 
pulsion, cletlric  buses,  electric  launches,  and  submahtie 
iMHite,  and  also  for  supplying  the  energy  for  train,  carriage, 
and  other  forms  of  portable  electric  lightirj;,  a  battery 
'  upable  of  writhstanding  a  considerable  amount  of  jolting 
wmI  rnu,_'li  treatment  is  much  needed.  A  large  number  of 
i>ortable  storitge  batteries  are  now  being  empiojed  both  in 
tite  army  and  navy,  but  it  is  found  that  toe  roogll  tewt- 
neut  they  receive  seriously  tell  upon  them. 

As  the  battery  we  have  just  described  seems  to  poeaess 
most  of  the  essentials  of  a  really  good  poi-table  medium  for 
storing  slectrical  energy,  it  should  be  found  of  much  service 
for  the  piuposes  we  have  enumerated. 

In  th«  new  cell  the  whole  of  the  active  material  is  held 
■olfdiy  in  position,  and  cannot  move,  and  it  therefore 
follows  th.it  the  noccasar}-  current  collectors  may  be  very 
light,  and  in  practice  it  is  found  that  a  ren^  high  current 
capacity  per  pound  of  complete  odl  may  MMylM  obtained. 

One  of  the  small  cells  we  were  shown  was  constructed 
for  tnction  purposes,  and  as  an  indication  of  ita  capabilities 
ths  following  data  it  g(f«n : 

Hoigbt    7Jin. 

Bkmdtk   ,   5in, 

Width   Sin. 

Total  weight   11  lb.  7o«. 

Best  rate  of  charge    i  j  lOaBpMW. 

fiwt  late  of  discharge    3to6  amperM. 

Working  enrrent  capacity   30  ampora-boan. 

Working  energy  capacity   60  watt-hoan. 

A  small  tw)-cell  batteiy,  made  for  micli  pnipoaM  as 
•aftty  band-lamps,  etc.,  was  of  tbo  iollowiiv  diinMidoin : 

Height   Sin. 

BcMdtb    3|in. 

Width    llin. 

Tntil  weight    ...   ♦»..„    2fb.  lOoz. 

Best  rate  of  charge   lto2  amperes. 

Best  rate  of  discharge    0-5  to  10  ampeia. 

'   Working  current  capacity  ...   3  ampore-boars. 
Woridng  energy  capacity  ...    12  watt-boort. 

These  batteries  were  of  the  Plants  type,  and  were  simply 
formed  by  the  ordinary  process  of  charging  and  revening. 
Katnreny,  as  the  ri»  and  capacity  increaaee  the  eonparative 

weight  dccrcii.sp''  The  cells  shown  to  us  consisted  of  a 
light  leadeu  chamber,  forming  the  negative  pole,  aad  these 
were  firmly  cemented  into  a  strong  wooden  outside  cai<e 
Special  temuDala,  which  are  really  eloomtione  of  the 
eleatrodei,  are  uied.  Ae  an  example  of  the  mechanical 
solidity  of  the  Nihlett  accumttlalorj  the  cell  exhibited  was 
thrown  with  some  violence  MvenI  tunas  to  the  door  without 
mibriiig  the  leiet  io  juty. 


BLBCTB1€  UOHTZNG  IN  LOMDOK. 


Mr.  R.  Percy  Sellon,  M.I.&E.,  at  the  Uat  weekly  meet- 
iuEofthe  Balloon  Society  in  St.  Jamtt'l  Hall,  gave  an 
tmtm  on  the  above  subject.  He  gave  a  aketch  oC  (he 
ciriy  hMory  of  electric  light,  and  of  the  flnt  Eleetrie 

Lighting  Act  of  1882.  Six  years  later  the  Electric 
Lighting  Act  of  1888  was  pa&aed,  extundiug  the  period  of 
'.enure  from  21  to  42  years,  which,  though  far  from 
pkdng  electric  lighting  on  the  ^TouimUe  eaoaitione  under 
vhieh  gas  startod,  has  remlted  in  an  hmneme  development 
Nine  comjianies  and  one  local  authority  are  now  supplying 
eltictricity  over  the  greater  lurt  of  London,  with  an  aggregate 
capital  of  £3,000,000,  and  already  some  are  paying  dividends. 
The  equivalent  of  half  a  million  lamps  of  8  c.p.  are  now 
diatrimtted,  and  adiSitions  are  being  rupidly  made  ;  some  of 
tlio  Uru'C.st  have  trebled  and  quadrupled  ihoir  production 
within  the  last  12  months.  Mr.  Percy  8ellon  described 
toy  folly  the  contract  entere«l  into  between  the  Com- 
moMnen  of  Sewere  of  the  City  of  London  and  the 
Bnik  end  the  Leing-Whaiton  Companies,  whieh  cott' 


stitu'.es  Li  Htibeme  of  an  unusually  i  onjiirriLenBive  character. 
As  regards  public  lighting,  it  is  the  hrst  instance  in  Uiia 
country  where  a  public  authority  has  oourageously  deter- 
mined to  whollv  nbindon  other  illuminnnts  in  ita  streets, 
largo  and  «mall,  u.  iavour  of  electric  lighting.  Arc  lamps 
t-o  b€  placed  in  the  "teain  thoroughfares,  and  incandescent 
km{n  in  the  side  streets.  Then  under  an  extensive  scheme 
of  private  lighting,  current  will  be  supplied  to  oflScee,  ware- 
houses, and  business  premises.  Upon  the  question  of  cost,  Mr. 
Sellon  expressed  his  opinion  that  the  adoption  or  otherwise  of 
electric  light  .vi  ii'ii  tutn  less  upon  a  question  of  u  tiul 
cost  in  pounds,  shillings,  and  {lence  per  quarter  than 
upon  a  higher  standara  of  comfort  among  the  people. 
The  fact  that  the  City  authorities  are  willing  to  pay 
more  than  twice  as  much  for  public  lighting  by  eleotricitj 
as  they  have  jwid  previ  n  Iv  for  gas,  jioints  to  this 
conclusion.  Mr.  Sellon  then  dealt  with  the  quastion  of 
danger  to  life  and  tire  risk,  showing  that  the  Board  of 
Trade  and  fire  office  rules  had  rendered  these  leu  than 
than  those  of  gas  or  oil.  At  the  conclusion  of  the  paper 
a  resolution  was  carried  that  it  was  not  de^ii  kl  k  that 
the  Lapahitare  ahould  unduly  interfere  with  the  develofh 
mant  of  the  efoetrfo  lighting  inlttitqr* 


BXPERIHENTS  WITU  ALTERNATE  CUBBEMTS  OF 
▼BUT  mOH  FBlQaBMOY  AMD  THBIB  APPUCA- 
TION  TO  HKIH0D8  OP  AMIFICIAL  ILLUHKA. 
nON.* 

BY  NIKOLA  TKStA. 

(CoHHMud  from  page  64.) 

Bat  of  aU  the  view*  on  natore,  the  one  which  anumee 

one  matter  and  one  force,  and  a  ()eTfrct  uniformity 
throughout,  is  the  most  ecientihc  and  most  likely  Ut  be 
true.  An  infinitenmal  worU,  with  the  mdeeoles  and  their 
atome  epinning  and  moving  in  orbita,  in  mnob  the  eeme 
manner  as  celestial  bodies,  carrying  with  them  and 
probably  spinning  with  them  ether,  or  in  other  words, 
carrying  with  them  static  charges,  seems  to  my  mind  the 
most  probable  view,  and  one  which,  in  a  plausible  manner, 
accounts  for  moife  td  the  phenomeoa  obeerved.  The 
spinning  of  the  moleedee  and  tlmir  ether  eete  np  ether 
tensions  or  electrostatic  strains;  the  equalisations  of 
ether  tensions  sets  up  ether  motions  or  electric  currente, 
and  the  orbital  movemente  piodaee  theeffMliOf 
and  permanent  magnetiem. 

AboDt  15  years  ago  VroL  Rowland  demonitiated  a 
interesting  and  important  fact — namely,  that  3  st.it.ic  charge 
carried  around  produces  the  oildcts  of  an  eiectiii.  current. 
Leaving  out  of  consideration  the  presise  nature  of  the 
mechanism  which  prodmiee  the  attnctfon  and  repulsion  of 
currents,  and  conceiving  the  eleetraetatically  charged  mole- 
cules in  motion,  this  experimpntil  fact  gives  us  a  fair  idea 
of  magneti&m.  We  can  conceive  lines  or  tubes  of  force 
which  physically  exist,  being  formed  of  rows  of  lu  cctcd 
moving  moleeaue;  we  can  aee  that  these  lines  must  be 
doeed ;  that  ihe^  nniet  tend  to  eborten  and  expand,  etc. 
It  likewise  explains  in  a  reasonable  way  the  most  puzzling 
phenomenon  ul  all,  permanent  magnetism,  and,  in  general, 
has  all  the  beauties  of  the  Amp^TC  theory  without  {Mjssessing 
the  vital  defect  of  the  same — namely,  the  assumption  of 
moleenlar  currents.  Without  enlurging  further  upon  the 
subject,  I  would  say  that  1  ImV  npon  all  electrostatic 
current  and  magnetic  j>henomttiia  a^i  being  due  to  electro- 
static molecular  forces. 

'Dm  preceding  remarks  I  have  deemed  oeccssacy  to  a 
fall  nHderrtanding  of  the  subjeot  as  it  pieeente  iteeU  to  my 
mind 

Of  all  thuse  phenomena  the  most  imjtortant  to  study  are 
the  current  ()honomona,  on  account  of  the  already  extensive 
and  ever-growing  use  of  currents  for  industrial  purposes. 
It  ie  now  m  eentitry  since  the  first  practical  aouiee  of 
current  has  been  produced,  and  ever  since  the  phenomena 
which  accompany  the  tlow  of  currents  have  been  diligently 
studied,  and  thwuj^  the  untiring  efforU  el  edentifle  men 

*  Leetare  dellverad  before  ib«  AaMrioan  bsUtate  el  Btsetriosl 
at  Ootanbia  CoU«^o,  New  Yerh,  Hay  40. 
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the  simple  lavs  which  govern  them  have  been  diwovered. 
But  these  laws  were  found  to  hold  good  only  when  the 
currents  are  of  a  strailv  i  hruacter.  When  the  currents  are 
rapidly  varying  in  streogtb,  quite  different  phenomena,  often 
unexpected,  prwsDttlMBMlvea^  Mid  quite  different  laws  hold 
Mod,  whioh  wnr  have  ml  been  determined  as  fully  as 
ttd««{nb1«,thongbtfaroaKh  the  work,  principally  of  English 
scientistf!,  enough  knowlorlgc  has  been  gained  on  the  subject 
to  enable  us  to  treat  simple  cases  which  now  present  them- 
■elves  in  daily  practice. 

The  phenomeDa  whieb  are  peculiar  to  the  changing 
cbanwtOT  of  the  eorrwita  are  greatly  exalted  when  the  rate 
of  change  is  increased,  hence  the  study  of  these  currents  is 
considerably  facilitated  by  the  employment  of  properly 
constructefl  apparatus  It  nas  with  thia  and  other  objects 
in  view  that  I  constructed  alternate  current  machines 
eapable  ol  giving  more  than  two  million  reveraala  of 
current  per  Busotak  and  to  ibis  ciixumstanoe  it  is  prinei- 
pally  due  that  I  an  able  to  bring  to  your  attention  eome 
of  the  results  thtis  far  reachi'd,  which  I  hope  will  prove  to 
be  a  step  in  advance  on  account  of  their  direct  bearing  upon 
one  of  the  moet  important  problems  namely,  the  praano- 
tion  of  a  practical  and  efficient  aource  of  light. 

Hie  Bttidy  of  rach  rapidly  alternating  emrente  ii  very 
interesting.  Nearly  over^'  experiment  discloses  sometbinj; 
new.  Many  results  may,  of  course,  be  predicted,  but  m.in\ 
more  aro  unforeseen.  The  experimenter  makes  many 
interesting  observations.  For  instance,  wc  take  a  piece  of 
ircm  and  hold  it  against  a  magnet  Starting  from  low 
alternationa  and  running  up  higher  and  higher,  we  feel  the 
impulses  rocceed  each  other  faster  and  faster,  get  weaker 
and  weaker,  and  finally  disappear.  We  then  observe  a 
continuous  pull ;  the  pull,  of  course,  is  not  continuous ;  it 
only  appears  ao  to  us  ,  our  sense  of  touch  is  imperfect 

W«  may  nozt  eatablith  an  arc  between  the  electrodes 
and  obaerve  as  the  altemations  rise  that  the  note  wbfeb 
accompanies  alternating  .ncs  i^cts  shriller  and  shriller, 
gradually  weakens,  and  tiiuiUy  ceases.  The  air  vibrations, 
of  eourse,  continue,  but  they  are  too  weak  to  be  peroaiTad ; 
our  sense  of  hearing  fails  us. 

We  obeenre  the  small  pbyaiologieal  effects,  the  rapid 
beating  of  the  iron  cores  and  eonduetors,  curious  inductive 
effects,  interesting  condenser  phenomena,  and  still  more 
interesting  light  phenomena  with  a  high-tension  induction 
coil.  All  these  experiments  and  observations  would  be  of 
the  greatest  interest  t^)  the  student,  but  their  description 
would  lead  roe  too  far  from  the  priaapal  subject  Partly 
for  Uiis  reason,  and  partly  on  aecount  m  the  vastly  greater 
importance,  I  will  confine  myself  to  the  deeoription  of  the 
light  effects  produced  by  these  currents. 

In  the  experiments  to  this  end  a  high-tension  induction 
coil  or  equivalent  apparatus  for  eonvertiog  currents  of  com- 
paiatirely  low  into  emrenta  of  high  tension  is  used. 

If  you  will  be  sufficiently  interested  in  the  results  I  shall 
describe  as  to  enter  into  an  experimental  study  of  this 
subject ;  if  you  will  be  convinced  of  the  truth  of  the  argu- 
ments I  shall  advance,  your  aim  will  be  to  produce  high 
frequencies  and  high  potentials — in  other  wndik  powerful 
eleotrostatie  efliMrts.  You  will  then  eneoonter  many 
difflenhiet,  whieh,  if  completely  overcome,  would  allow  us 
to  prodUioe  truly  wondctfnl  results. 

First  will  be  met  the  ditliculty  of  obtaining  the  required 
frequencies  by  means  of  mechanic4d  apjaratus,  and,  if  they 
be  obtMoed  otberwiae^  obstacles  of  a  different  nature  will 
preeent  tbemselvea.  Next  H  will  be  found  dtflenlt  to  pro 
%nde  the  requisite  insulation  without  considerably  increa.siiig 
the  size  of  the  apjiaratus,  for  the  potentials  ie'[uiied  are 
high,  and  owing  to  the  rapidity  of  the  alternatiiins  the  insu- 
lation presents  peculiar  dithculUes.  So,  for  instance,  when 
a  gas  is  present,  the  discharge  may  work  by  the  molecular 
bombardment  of  the  gas  and  consequent  heating,  through 
as  much  as  an  inch  of  the  best  solid  insulating  material, 
such  as  glass,  hard  rubber,  porcelain,  sealing-wax,  etc.,  in 
fact,  through  any  known  insulating  substance.  The  chief 
requisite  in  the  inadlrtkia  ef  the  apparatM  therefore,  the 
exdttiioD  of  any  gaseous  matter. 

In  general,  my  experience  tends  to  ahow  that  bodies 
whirh  [oescs.s  the  highefit  R|)crific  indoetive  capacity,  such 
as  ulaas,  afford  a  rather  feeble  insulation  to  Others,  which, 
whin  th^y  are  good  iiwiilatori^  Imve  a  mmdi  imaUer  qieeilie 


inductive  capacity,  such  as  oils,  for  instance,  the  dieleotrie 
losses  being  no  doubt  greater  in  the  former.  The  difBcnlty 

of  insulating,  of  course,  only  exists  when  the  potentials  arc 
excessively  high,  for  with  jwtentials  such  as  a  few  tho\isand 
volts  there  is  no  particular  diffictilty  encountered  in  con- 
voying currents  from  a  machine  pving,  say,  20,000  altema' 
tions  per  second,  to  quite  a  dittance.  This  number  of 
alternations,  however,  is  by  far  too  small  for  many 
purposes,  though  quite  sulTiciont  for  some  practical  appli- 
cations. This  diflically  of  in.sulating  is  fortun  itcly  no*  a 
vital  drawback  ,  it  afl°ect«  mostly  the  size  of  the  apparatus, 
for,  when  exces.sively  high  potentials  would  be  used,  the 
light-giving  devices  wouU  be  located  not  far  from  the 
apparatus,  and  often  tiimr  would  be  quite  close  tu  it  As 
the  air  bombardment  of  the  insulated  wire  ia  dependent  on 
condenser  action,  the  loss  may  lie  re^luced  to  a  triHo  by 
using  excessively  thin  wires  heavily  insulated. 

Another  difficulty  will  be  encountered  in  the  capacity 
and  self-induetion  neeeeaarily  poasessed  by  the  eofl.   u  toe 

coil  be  targe — that  is,  if  it  rnntiin  a  groat  length  of  wireit— 
will  be  goncnilly  un.suiicd  for  excessively  high  frequencies; 
if  it  bo  small,  it  may  bo  well  adapted  f  n  .such  frequencies, 
but  the  potential  might  then  not  bo  as  high  as  deeired.  A 
good  insulator,  and  preferably  one  poesessing  a  small 
specific  inductive  capacity,  would  afford  a  twofold  advan- 
tage. First,  it  would  enable  us.  to  construct  a  very  small 
coil  oapabte  of  withataading  enormoiia  diAronoee  of 


Fm.  1. 


potential ;  and  secondly,  such  a  small  ooH,  by  reason  of  ito 

smaller  cajwcity  and  self-induction,  would  bo  capable  of  a 
quicker  and  more  vigorous  vibration.  The  problem  then 
of  i.oiistmctiiiL;  a  coil  or  induction  ap[)aratU8  of  any  kind 
possessing  the  requisite  qualities  I  regard  as  one  of  no 
small  importance,  and  il  haa  oeenpied  me  lor  a  emiaidemble 
time. 

The  investigator  who  dedrei  to  repeat  the  experiments 

which  I  will  descril^e,  with  an  alternate-current  machine, 
c;t])ab1e  of  supplying  currents  of  the  desired  frequency,  and 
an  induction  coil,  will  do  well  to  take  the  primary  coil  oat 
and  mount  the  seoondaiy  in  awh  a  manner  aa  to  be  able  to 
look  through  the  tabe  upon  whidi  the  secondary  is  wound, 
lie  will  then  be  able  to  observe  the  streams  which  ])>ass 
from  the  primary  to  the  insulating  tuho,  and  from  their 
intensity  hn  will  know  how  far  ho  can  strain  the  coil. 
Without  thic  precaution  he  is  sure  to  injure  the  insulation. 
This  arrangement  permits,  however,  an  eeiy  exiehaiif{e  off 
the  primaries,  which  is  desirable  in  these  experiments. 

The  selection  of  the  type  of  machine  best  suited  for  the 
purjK)se  tnust  tie  left,  to  tlio  judginent  of  the  experimenter. 
There  aro  here  illustrated  three  distinct  types  of  machines, 
which,  besides  others,  I  have  used  in  my  experiments. 

Fig.  1  renreaenta  tlie  machine  need  in  my  eixperimeiita 
before  this  institato  "nie  field  magnet  eonnsts  of  a  ring 
of  wrought  iron  with  381  jwie  projections.  The  armatutt 
comprises  a  steel  disc  to  which  is  fastened  a  thin,  carefully 

weUed  rim  off  wrought  iroik  Upon  the  rim  an  woond 
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Mveral  layers  of  fine,  well  annealed  iren  wire,  which,  when 
wound,  ifl  passed  through  shellac.  The  armature  wires  are 
wound  iiround  brass  pins,  wrapped  with  silk  thread.  The 
diameter  of  the  armature  wire  in  this  type  of  machine  should 
not  be  more  than  one-sixth  of  the  thickness  of  the  pole 
projections,  else  the  local  action  will  be  considerable. 

Fig.  2  represents  a  larger  machine  of  a  different  type. 
The  field  magnet  of  this  machine  consists  of  two  like  part« 
which  either  enclose  an  exciting  coil,  or  else  are  indopon- 
dontly  wound.    Each  jiart  has  480  |)ole  projections,  the 


Flu.  '2. 

projections  of  one  facing  those  of  the  other.  The  armature 
consists  of  a  wheel  of  hard  bronze,  carrying  the  conductors 
which  revolve  between  the  projections  of  the  field  magnet. 
To  wind  the  armature  conductors,  I  have  found  it  most 
convenient  to  proceed  in  the  following  manner  :  I  construct 
a  ring  of  hard  bronze  of  the  required  size.  This  ring  and 
the  rim  of  the  wheel  ire  provided  with  the  proper  number 
of  pins,  and  both  fastened  upou  a  plate.  The  armatur<3 
conductors  being  wound,  the  pins  are  cut  off  and  the  ends 
of  the  conductors  fastened  by  two  rings  which  screw  to  the 
bronze  ring  and  the  rim  of  the  wheel  respectively.  The 
whole  may  then  be  taken  ofl  and  forms  a  solid  structure. 


f  10.  3. 

The  conductors  in  such  a  typo  of  machine  should  consist  of 
sheet  copper,  the  thicknos-i  of  which,  of  course,  depends  on 
the  thickness  of  the  pole  projections  ;  or  else  twisted  thin 
wires  should  be  employed. 

Fig.  3  is  a  smaller  machine,  in  many  res|>ects  similar  to 
the  former,  only  here  the  armature  conductors  and  the 
exciting  coil  are  kept  stationary,  while  only  a  block  of 
wrought  iron  is  revolved. 

It  would  be  uselessly  lengthening  this  description  wore  I 
to  dwell  more  on  toe  details  of  construction  of  those 
machines.  Besides,  they  have  boon  described  somewhat  more 
elaborately  ia  the  N.Y.  Electric*il  Engineer  of  March  18,  1891. 


I  deem  it  well,  however,  to  call  the  attention  of  the  investi- 
gator  to  two  things,  the  importance  of  which,  though  self- 
evident,  he  is  nevertheless  apt  to  underestimate  ;  namely, 
to  the  local  action  in  the  conductors,  which  must  be  care- 
fully avoided,  and  to  the  clearance,  which  must  be  small.  I 
may  add,  that  since  it  is  desirable  to  use  very  high  j>eri- 
phcral  speeds,  the  armature  should  be  of  very  large 
diameter  in  order  to  avoid  impracticable  belt  speeds.  Of 
the  several  types  of  these  machines  which  nave  been 
constructed  by  me,  I  have  found  that  the  type  illustrated 
in  Fig.  1  caused  me  the  least  trouble  in  construction,  as 
well  as  in  maintenance,  and,  on  the  whole,  it  has  been  a 
good  experimental  machine. 

In  operating  an  induction  coil  with  very  rapidly  alter- 
nating currents,  among  the  first  luminous  phenomena 
noticed  are  naturally  those  presented  by  the  high-tension 


Fn-.  I. 

discharge.  As  the  number  of  alternations  per  second  is 
increased,  or  as — the  number  being  high — the  current 
through  the  primary  is  varied,  the  discharge  gradually 
changes  in  appearance.  It  would  be  difficult  to  describe 
the  minor  changes  which  occur,  and  the  conditions  which 
bring  them  about,  but  one  may  note  five  distinct  forms  of 
the  discharge. 

First,  one  may  observe  a  weak,  sensitive  discharge  in 
the  form  of  a  thin,  feeble  coloured  thread,  Fig.  4.  It  always 
occurs  when,  the  number  of  alternations  per  second  being 
high,  the  current  through  the  primary  is  very  small.  In 
spite  of  the  excessively  small  current,  the  rate  of  change  is 
great,  and  the  difference  of  potential  at  the  terminals  of 
the  secondary  is  thorofore  considerable,  so  that  the  arc 
ia  established  at  great  distance ;  but  the  ({uantity  of 
"electricity  "  set  in  motion  is  insignificant,  barely  sufficient 
to  maintain  a  thin,  threadlike  arc.  It  is  excessively  sensitive 
and  may  be  made  so  to  such  a  degree  that  the  mere  act  of 
breathing  near  the  coil  will  affect  it,  and  unless  it  is  perfectly 
well  protected  from  currents  of  air,  it  wriggles  around 
constantly.  Nevertheless,  it  is  iD  this  form  excessively 
persistent,  and  when  the  terminals  are  approached  to,  say, 
one-third  of  the  striking  distance,  it  can  bo  blown  out  only 
with  difficulty.    This  exceptional  persistency,  when  short, 


is  largely  due  to  the  arc  being  excessively  thin  ;  presenting, 
therefore,  a  very  small  surface  to  the  blast.  Its  great 
sensitiveness,  when  very  long,  is  probably  due  to  the 
motion  of  the  particles  of  dust  suspended  in  the  air. 

When  the  current  through  the  primary  is  increased,  the 
discharge  gets  broader  and  stronger,  and  the  effect  of  the 
capacity  of  the  coil  becomes  visible  until,  finally,  under 
proper  conditions,  a  white  flaming  arc.  Fig.  5,  often  as 
thicK  as  oue's  finger,  and  striking  across  the  whole  coil,  is 
produced.  It  aevelo|»  remarkable  heat,  and  may  bo 
further  characterised  by  the  absence  of  the  high  note  which 
accompanies  the  less  powerful  discharges.  To  take  a  shock 
from  the  coil  under  these  conditions  would  not  be  advisable, 
although  under  different  conditions,  the  {Mtential  being 
much  higher,  a  shock  from  the  coil  may  be  taken  with 
impunity. 

( To  U  cotuiHuuL )  <j()Og 
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SUB^TATIOMS. 

Although  many  thousands  of  lamps  are  in  daily 
use,  and  although  many  installations — public  and 
private — are  in  Ml  working  order,  it  is  extremely 
difficult  to  obtain  Moiuite  niftmatira  aa  to  cost. 
On  every  hand  tiiere  Mama  to  be  the  feding, 
ha%'e  had  to  pay  for  our  experience,  and  yon  must 
not  expect  to  benefit  by  that  experience.  Month 
after  month  rolls  on,  balance-Bheeta  aie  muacfced 
finr  inlbriUHtion  tbal  ia  carefully  hidden,  and  the 
pnblic  gets  no  wiser.  Herp  ami  there  pnblic  bodies 
are  compelled  to  give  a  certain  amount  of  information, 
bat  this  ia  very  meagre  uid  Cur  from  aa  fall  or  com- 
plete aa  we  aboidd  like.  Take  Bradford,  for  example. 
We  know  the  system  employed.  We  know  something 
as  to  the  electric  energy  consumed.  We  know  also 
that  the  loss  upon  the  instaUation  baa  been  and  ia  a 
conatantly  deemaamg  loss,  bat,  aa  yet,  tbe  installation 
does  not  pay.  In  a  short  time,  perhaps,  when  the 
extension  is  carried  out,  and  extra  lights  are  put  on, 
both  ends  will  meet,  and  then  we  shall  know  the 
approximate  nombar  of  eonaomera  and  lamps  re- 
quired nndor  certain  conditions  to  make  a  municipal 
installation  pay.  Bo  far  as  estimates  are  concerned 
all  projected  installations  will  pay,  and  will  pay  hand' 
somdy.  No  one,  except  he  be  connected  with  the  gaa 
journals,  can  safely  .^ay  they  won't.  Mr.  Preecc 
has  been  taken  severely  to  task  because  he  insists 
that  the  eleotrio  light  is  the  poor  man's  light.  We 
have  always  contended  that  the  companaon  of  coat 
directly  with  gas  or  oil  is  fallacious.  There  are  many 
economies  effected  by  the  use  of  the  electric  light 
which  ought  to  be  considered.  Be  that  as  it  may, 
however,  Mr.  3.  E.  H.  Gordon  haa  taken  np  and 
maintains  he  has  solved  another  question  that  brinp;8 
the  electric  light  within  the  reach  of  the  poor  man. 
We  are  not  sure  that  Mr.  Gordon  can  be  allowed  to 
claim  the  idea  of  aah-atatione,  bat  be  haa  ondonbtedly 
paid  a  great  deal  of  attention  to  the  subject  ; 
and  if  we  mistake,  not,  his  plans  for  the  lighting 
of  Cambridge,  and  also  for  the  lighting  of  Dublin, 
indoded  the  nae  of  snh«tations.  Patting  aside  Mr. 
Crompton's  views  for  the  moment,  and  admitting 
the  best  method  of  town  lighting  is  by  generating  at 
a  high  pressure  at  a  point  where  labour  and  power 
axe  cheap,  where  rent  and  rates  are  low,  and 
transmitting  under  the  high  pressure  to  the  point 
where  the  electric  energy  is  wanted,  and  there 
transferring  down  to  the  pressure  required — is  it 
best  to  have  a  traoafonner  in  evray  hooae,  or 
to  have  a  transformer  for  a  block  of  houses  ? 
The  whole  question  is  one  of  pure  calcula- 
tion, and  in  the  majority  of  cases  undoubtedly 
the  proper  plan  ia  to  transfiMem  fbc  a  block 
of  houses.  This  leads  to  a  network  of  purely 
distributing  mains,  which  network  can  be  fed 
at  certain  points  by  the  transformers,  so  that  the 
current  density  and  pFBsame  in  the  network  ia  tbe 
same  throughout.  Mr.  Gordon  maintains  that  it 
does  not  pay  to  put  in  a  transformer  lor  much  less 
than  20  lamps,  while  numbers  of  small  householders 
never  leqaire  more  than  three  or  fimir  gu  jeta,  and 
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nmilarly  only  reqoixe  three  or  foai  UunfM.  From 
ftiMftwoirk  these  small  conmmen  oui  be  aapplied 

as  economically  as  the  larper  consumers  can  with 
their  own  transformers.  Will  the  small  consumers 
petranise  the  Kglit?  is  a  question  that  has  yei  to  be 

answered.  We  think  they  will,  and  Messrs.  Gordon 
and  Co.'s  experience  at  Carlow  will  lie  watched  with 
some  interest  to  see  if  the  surmise  is  correct. 


TH£  LAT£  WIIXOUGHBY  SIUT& 

It  ta  with  deep  and  rincere  regret  that  we  bare  to 
rword  the  deatli  of  Mr.  Willonghby  Smith.  A  short 
time  since  we  cbroaicled  the  deau  of  David  Brooka,  an 
Americati  t-'l.^graphic  pioneer.  Now  one  of  "  ir  own 
pioneers  h&s  gone,  thinning  the  iii&<igr&  tanks  of  those 
wliose  exertions  and  enei^  made  submarine  telegraphy 
pnaetied.  Qoite  recentlj,  too,  oar  late  friend  completed 
and  kmed  nit  monogmoh  on  the  derelopment  of  cable 
work.  Before  briefly  sketching  his  career  we  may  be 
permitiod  to  speak  of  the  man  as  a  friend.  After  all, 
there  is  a  something  which  appeals  forcibly  to  older 
men — casting  a  glamour  upon  those  good  old  days 
when,  younger  and  mora  T^^rous,  they  were  pushing 
ahead  in  their  career,  surrounded  by  congenial  com- 
panions, whose  faces  as  time  rolls  on  are  seen  less  and 
les«  frequently,  till  they  enter  the  great  unknown.  Among 
a  small  crowd  of  young  men  Winoughby  Smith  not 
the  least  prominent.  His  friendship  was  not  given  hastily, 
but  when  ^v«n  it  ««•  that  of  a  '*  friend  in  need."  His 
principle  WM  to  speak  of  men,  and  act  towaidi  them,  as  he 
louiid  them,  cira  not  from  hearsay  would  he  with- 
draw- oiiu  atom  of  the  confidence  ho  reposed  in 
his  friend.  True  as  steel,  gentle,  and  considerate, 
though  never  permitting  an  imposition,  he  gradually 
peered,  as  we  say,  into  the  front  rank  of  those  connected 
with  cable  work.  As  I  on  p  ago  aa  1848  Willonghby  Smith 
entered  the  service  of  the  Gutta  Fercha  L'ouipiiny,  and  soon 
ii'.cr  this  date  the  Qutta  Percha  Company  commenced 
experimenting  with  a  view  to  covering  iron  or  copper  wires 
with  guttapercha  for  telegraphic  or  other  electric  purposes. 
In  lfi48  they  bad  so  fair  succeeded  with  then  experiments 
that  they  undertook  to  supply  90  miles  of  eopper  wire 
covered  with  a  thick  coating  of  gxjttapercha,  to 
be  had  from  Dover  to  Calais,  with  a  view  to 
practically  demonstrating  the  feanibility  of  submarine 
talegiaphy.  During  the  rears  1849  50  Mr.  Bmith  was 
hwUy  engaged  in  t»e  mannfaetttre  and  laying  of  this  line. 
The  troulile  and  annoyance  caused  by  *hr-  in.pc:fert  system 
of  making,'  the  joints  in  the  expcrinkeuLal  tmo  indnced 
Mr.  Smith  to  f^ive  this  subject  his  .special  attention,  and  in 
the  cable  laid  over  the  same  course  in  the  following  year 
(in  the  manufactue  and  laying  of  which  he  \vm  engaged) 
he  iatrodaced  a  system  of  joint  makiug  which  proved  a 
great  aneeess,  and  in  1855  the  present  system  of  joining 
and  insulating  the  conductor. 

From  this  time  onward  he  V"i^  ct^nstAutly  engaged  either 
with  cable  work  or  with  underground  land  linea.  JBulj  in 
1^54  the.fint  cable  to  be  laid  in  the  Meditamnean  was 
commeiieed.  Mr.  Smith  had  charge  of  the  eleetciea!  de{iarfe- 
ment  during  its  manufacture,  and  a-ssisted  Prof.  Wheat«itone 
with  bis  exjKsrimente  on  the  retardation  of  signnls  through 
this  cable,  while  coiled  at  the  works  of  Messrs.  Glass, 
Elliott,  and  Co.,  East  Greenwich.  These  experiments 
were  made  for  the  purpose  of  verifying  or  correcting  the 
taeolte  of  similar  experiments  which  had  been  maae  by 
Prof.  Faraday  on  lengths  of  the  core  of  this  cable  at  the 
Gutta  p.  r I  'l  L  Company's  works  earlier  in  the  same  year.  Mr. 
Smith  took  charge  of  the  electrical  departmeot  during  the 
laying  of  this  cable  l^twcen  S^jenia  and  Conioa,  Corsica 
and  Baidinia,  and  in  the  foUwriog  year  waa  eimilarly 
employed  in  the  nami£Mtnr»  and  laying  of  a  eahle 
between  Sardinia  and  Bona.  During  the  manufacture 
of  this  cable  Dr.  Whitebouso  made  experiments  with 
it  to  obtain  trustworthy  data  for  giving  suitable 
proportions  for  the  core  of  an  Atlantie  cable  whidi 


was  then  in  contemplation.  On  Mr.  Smith's  return  from 
this  expedition  he  remained  at  home  as  electrician  and' 
manager  of  the  wire  department  at  the  Gutta  Percha 
Works,  and  at  once  commenced  to  prepare  for  the  manu- 
facture of  2.500  miles  of  core  for  a  cable  which  was  to  be 
laid  from  Ireland  to  Newfoundland.  In  1851,  after  the 
manufacture  of  tb»  aingle^orered  copper  wire  already 
referred  to  is  having  been  hikl  from  DoTer  to  Oahde,  it  was 
tbnuylit  advisable  to  apply  the  guttapercha  in  two  or  more 
thiu,  intitead  of  one  thick  coveritig,  atui  to  ensurv  adhesion 
between  these  separate  coverings  coal-tar  naphtha  was 
employed.  But  time  showed  that  so  strong  a  solvent  of 
guttoperoha  was  very  prejudhdal  to  its  durability,  and  in 
185S  ^fr.  Willoufihby  Smith  invented  an  in.sulalinj^  and 
ailhesive  compound  siiitahle  for  appliciitiuu  belwecn  each 
covering  of  the  guttapercha,  instead  of  the  coal-tar  naphtha. 
This  com{>ound  was  soon  adopteii,  and  is  in  general  use  at 
the  present  time.  In  1864  the  works  of  Messrs.  Glass, 
Ktlint,  and  Co.,  at  Greenwich,  and  the  Gutta  Percha 
Comjwny,  were  formed  into  "  The  Telegraph  Construction 
and    MnintenaiKe  Company,"  Mr.  Smith   retaining  his 

gMition  Mt  the  (Tutta  Farcha  Works.  In  1865  the  late  Sir 
ichanl  Glass,  the  then  managing  direetor  of  the  Telegraph 
Conatruetion  and  Maintenance  Cosmmj,  vsqaflstea  Mr. 
Smith  to  aeeompany  the  **  Great  raMtem,"  and  render 
assistance,  if  necessary,  in  the  laying  of  the  cable  from 
IreLiiid  to  Newfoundland.  Early  in  1660  Mr.  .Smith  was 
appointed  chief  electrician  to  the  Telegr,i[)h  Construction 
and  Maintenance  Company,  and  in  that  capacity  was 
engaged  on  hoard  the  "  Great  Eastern  "  during  the  successful 
laying  of  the  cable  from  Ireland  to  Newfoundhind,  and 
the  recovery  and  completion  of  the  cable  lost  the  previous 
year.  Mr.  SmithH  new  s)-.tcm  wa.s  adopted  on  that 
occasion.  Un  the  cumpletion  of  the  cables,  Mr.  Smith 
applied  his  system  to  their  working,  and  before  he  left 
the  station  at  Heart's  Content  to  return  home  in  the 
"  Great  Esstem,"  be  had  the  pteasnre  of  seeing  a  speed  of 
13  words  per  minute  obtaiutd  on  e  ich  cable. 

Subse<|Uontly,  Mr.  Willoughby  Smith  took  charge  of  the 
French  Atlantic  cable  expedition.  The  cable  was  success- 
fully laid,  but  the  strain  had  been  too  great,  and  the  ehief 
electrician  was  for  some  time  incapacitated  from  work. 
After  his  recovery  he  ejtpen'mented  upon  anJ  improved  the 
manufacture  of  guttapercha  for  cable  work.  But  is  not 
his  life  long  work  well  set  furth  in  his  recently  [lublished 
l>ook  7  and  to  it  our  rcadera  should  turn  tu  what  progress 
was  made  in  one  industry  during  a  lifetime.  Mh 
Willoughby  Smith  was  a  fairly  prolific  writer,  contributing 
to  periodical  literature,  and  to  the  Journal  of  the  ^titn* 
tion  of  Telegraph  Ktiginecrs,  of  which  he  was  president  in 
1882-3.  It  was  uot  Ull  after  about  40  years  of  active 
service  that  Mr.  Smith  severed  hi*  eonneetion  with  cable 
work. 

His  remains  were  interred  at  the  Higbgate  Cemetery  on 

Wednesday,  in  the  presence  of  a  large  number  of  friends. 
The  Instilutio[i  in  which  he  had  taken  so  great  an  interest 
was  represented  by  Prof.  W.  ('rookes,  F,U.S.,  president ; 

Prof.  Cary  Foater,  F.R.S.,  vice-president  i  and  Mr.  F.  U. 
Wehhk  leeretwy. 


CRBOflOnNO  TIHBBB.* 

m  %.  J.  BILOOCK,  A.ILLC.B.,  F.O  a,  BOBOOOB  XMOINBIS, 
KIKO'8  LYNN. 

( Cmdndfd  from  page  55. ) 

Boulton's  process  is  an  improvement  in  another  direction. 
Having  extracted  a  lai^ge  portion  of  the  sap  in  the  shape  of 
steam,  there  is  not  such  a  large  quantity  of  albumenoid 
matter  to  coagulate,  so  that  the  quantity  of  tar  acids  may 
bo  rcduce<!,  ami  oil.s  of  an  inferior  quality  may  be  used 
without  decreasing  the  eflSciency  of  the  treatment.  This  is 
im|mrtant,  as  the  tar  acids  are  now  very  htg/Af  eitrHctad 
from  the  creosote  oils  for  other  commercial  purpoeea,  and 
with  ordinary  London  oib  the  percentage  of  tar  setds  is 
not  SB  high  a.^  prudence  would  dictate  if  sdl  the  sap  iri  younj^ 
timber  ia  kit  in.   The  plant  required  for  Blythe's  process 
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is  somewhat  aimiiar  to  Betheil's,  except  that  no  air  pump 
is  providad,  «iid  a  itaun  injwlar  leplMWi  tb«  pnaaure 
pump. 

BqrtlMAi  process,  known  as  "thermo-carbolisattoo,"  differs, 
liovew,  in  principle  from  Betheil's  and  Boulton's.  The 
oib  In  this  system  are  applied  first  in  %  gxscous  or  finely 
divided  state,  and  subsequentlr  as  a  liquid.  The  process 
is  carried  out  as  follows :  The  timber  is  sUckod  in  a 
closed  cylinder,  and  superheated  steam,  at  a  temperature 
o£  800da|;.  F.,  u  supplied  to  the  injMtor.  Th*  injectm 
ddliTan  into  the  boMom  of  tira  cylinder  uoA  dmvi  its 
supply  of  oils  from  a  tank.  There  is  also  a  pipe  connecting 
the  to{)  of  the  cylindor  with  the  injector,  so  arranged  that 
the  injector  exbaiista  the  gases  from  the  top  of  the  cylinder, 
and  ro-deU?«rt  them,  idong  with  fresh  voimliM  ol  finely 
dividod  dl,  «t  tko  bottom  of  the  cylinder.  In  tU«  nuutner 
a  continuous  circulation  of  !ra'5c<!  t=i  kc; '  nji  for  30  minutes 
or  longer,  the  t«im>erature  of  the  gasea  varying  from 
80deg.  to  90deg.  F.  at  the  commencement,  to  above 
2I2deg.  F.  The  steam  is  tb«n  tumod  offl  and  tho  cvlinder 
Mid  contents  allowed  to  cooL  II  tbe  timber  li  nqdivd  for 
joinery  or  building  purposes,  the  jiroceu  stops  at  this 
point;  if,  on  the  other  hand,  the  timber  is  required  for 
underground  or  hydraulic  works  the  cylinder  is  connected 
with  the  creosote  tanks,  and  oils  are  pumped  in  by  steam 
pressiuv  or  ordinary  pumps,  as  ia  Bedell's  proceu.  The 
autbor  bae  bed  no  ptaoticel  esqwrienee  of  tbu  ^etem,  but 
it  {■  daimed  that  it  driea,  hardens,  and  protects  timber, 

the  oils  penetrating  the  heart  as  well  as  the  sap  wood.  The 
system  is  vised  by  the  Great  Northern  Il&ilway  Company, 
whoso  engineer  states  that  the  results  produced  are  similar 
to  those  obtained  by  Betbella  process.  It  is  difficult  to  see 
by  wbatneanelibo  effeete  claimed  «»  obtained.  Ciradating 
steam  at  a  temperature  of  90deg.  to  212dcg.  F.  around 
timber  cannot,  one  would  imagine,  have  a  very  drying 
effect,  and  as  the  boiling  points  of  carbolic  acid  and 
naphthalene  are  36Ckleg.  F.  and  i22deg.  ¥.  respectively, 
tbeeo  bodiee,  to  say  nothing  ti  tb»  heavier  constituents  of 
oreoeot«^  enonot  be  in  a  apeeont  atate  at  all,  although  they 
may  be  in  a  Terr  finely-divided  state,  and  so  penetrate  the 
poroR  of  the  timlier.  Probably  the  most  effective  part  of 
the  system  is  the  pumping  in  of  creosote  in  the  liquid  state, 
as  in  the  older  processes.  All  timber  should  be  inspected 
before  treatment  ae  it  it  pCBCticaUj  impossible  to  judge  of 
the  quality  of  the  timber  aftermrds ;  and  a  rigid  system  of 
inspection  should  be  enforced  to  SCO  that  the  provisions  of 
the  specification  are  carried  out,  for,  except  in  the  case  of 
small  scantlings  trcatc^l  by  Betheil's  process,  which  can  be 
weighed  before  and  after  treatment,  there  is  no  method  of 
ebeeldng  the  quantity  of  oilt  injected,  except  by  an 
inepeetw  being  present  during  treatment,  and  himself 
gauging  the  quantity  of  oil  absorbed.  Am  far  as  practicable, 
timbers  of  similar  scantlings  should  1h3  treated  at  the  same 
charge — e.g.,  12in.  square  tiniUiis  and  2iit.  pUnking  should 
not  be  treated  at  the  same  o|)eration,  or  the  planks  will 
absorb  more  than  their  share  of  oil,  and  instead  of  the  large 
timber  fjetting  the  specified  quinitity  of  oil,  it  will  be 
robbed  by  the  planking.  It  need  hardly  be  pointed  out 
that  all  t^rpeotering  operations  (wrformed  on  the  tiuiber 
after  treatment  militate  against  the  success  of  the  process, 
and,  by  breaking  through  the  crust  of  creosoted  fibres, 
pointe  of  access  for  air,  water,  and  microorganisms  are 
made.  It  is  therefore  desirable,  as  far  as  possible,  to 
pre{)are  the  timber  before  treatmeut,  and  such  structures  as 
gates,  troughs,  etc  ,  which  can  be  introduced  bodily  into 
the  pressure  cylinder  should  be  treated  after  completion. 
Where  this  cannot  be  done  all  mortises  and  tenons,  and 
other  places  where  the  uncreoaoted  parte  ol  the  timber  are 
exposed,  should  be  paid  with  coal  tar  before  the  joints  are 
made. 

Timber  'vhich  is  intended  to  resist  marine  insect?  is, 
where  jnaeticable,  bettor  employed  in  the  round  state, 
becanae  the  sap  wood  more  readily  absorbs  the  creosote 
than  the  heart  wood,  and  this  forms  an  armour  against 
the  worm.  The  author  aubmita  for  inspection  a  few  speci- 
mens of  timber  creosoted  bv  the  different  proce^ea,  to 
ehmr  the  depth  to  which  naphthalene  and  tlie  heavier  oils 
ptMtCMlt.  It  will  be  ootiflfld  Uiat  wood  afaeorbs 
enoMto  MMMfc  nm  Nid%  tlw  beert  «^ 

No.  1  ia  a  leetioB  out  fram  a  nd  wwd  port  enowtad  kf 


the  open  uink  process,  the  timber  having  been  imaierie.J 
for  about  a  fortnight. 

No.  2  is  rart  of  a  section  oi  a  12iD.  by  12in.  Memd  pile, 
treated  bj  BetbeU'e  proeen,  witbonegdhmof  oilpereitbie 
foot 

No.  3  is  a  8«ction  of  a  Memel  plank  1  lin.  by  4in..  simi- 
larly treated. 

ho.  4  is  a  section  of  a  12ia.  by  Sin.  red  wood  plank, 
creosoted  by  tbe  earn*  proeeM,  but  with  Tlk  of  oil  per 
cubic  footk 

No.  5  ts  a  laelion  cot  fron  tht  otntn  oi  a  BeHie 

sleeper,  lOin.  by  5in.,  treated  bgrBoolfaMi^  pVOOOM^  with 
7 lb.  of  oil  per  cubic  foot 

No.  6  is  a  section  of  a  similar  sleeper,  treated  by  the  same 
proceed  but  one  ftaUon  of  oil  per  onlne  foot  has  been 
injected. 

No.  7  is  a  section  of  a  sleeper,  treated  by  Bethell  s 
process,  which  absorbed  creosote  at  the  rate  ol  23ilb.  per 
cubic  foot 

In  conclusion,  the  author  submits  the  following  as  a 
standard  specification. 
The  whole  of  the  timber  used  must  be  oreoeoted  frith 

coal-tar  creosote,  which  shall  be  completely  fluid  at  lOOdog. 
F.,  shall  yield  5  per  cent,  of  tar  acias,  and  contain  25  per 
cent,  of  constituents  which  do  not  distil  under  535deg.  F. 
The  creosoting  must  be  carried  out  in  the  following  manner: 
The  timber  must  be  placed  in  a  closed  iron  cylinder  fitted 
with  a  dome,  an  air  pump,  and  a  pressure  pump,  and 
ca|)able  of  being  heated.  As  mucli  rrcr^r/n  must  be 
admitteii  to  the  cylinder  as  will  nearly  li.i  it, ,  the  tem- 
perature of  the  oil  must  then  y)e  raised  to  over  212  leu;  L'  , 
and  the  air  pump  put  to  work  until  all  moisture  in  the 
shape  of  steam  has  been  exhausted.  The  cylinder  muefe 
then  be  completely  filled  with  creosote,  and  the  pressure 
pump  worked  until  a  pressure  of  1001b.  per  square  inch  ia 
]>roduced,  and  the  timber  has  taken  up  erooeolo  aft  the  rate 
of  one  gpdloD  per  cubit'  f  nr,» 


THS  BLBCHUC  TBAMSMISSION  OF  POWBR.* 

BY  amwx  KAfV. 

LK(T(  UF.  TI.  — FfSnAMEVT.il.  PltlNnl'LES. 

The  fuiidktnentai  principle  an  which  tho  alecthc  transmission 
of  power  depends  is  that  peculiar,  and,  I  might  almost  aay, 
mysterious  interaction  between  magnets  and  currents,  which 
we  comprise  under  the  name  eloctromaguetic  induction  ;  but 
more  particularly  two  special  cases  of  eloctrotuagnetic  induction, 
the  one  discovered  by  ()erst«d  and  the  other  by  Farmday. 
Ocrsicd  discovered  that,  under  certain  oooditi  nm,  a  compMs 
needle  is  dotlocted  by  an  olectrie  eanent,  and  Faraday 
diaoovereil  that  relative  motion  between  a  ntaguot  uwlackMed 
conductor  will,  under  certain  conditions,  pnxluce  a  cnrTCBt  of 
Hhnrt  duration  in  the  conductor.  Oanted's  efieut  ie  a  permenent 
ititi  ;  the  needle  remains  delleclad  as  kag aa  the  eomntflom. 
Faraday's  etfect  is  transient ;  the  cumnt  flows,  not  as  laBg  as 
the  magnet  is  preaent,  but  only  during  the  timu  that  it  tehee  tO 
cliange  the  relative  positioB  of  inagiMt  and  dosed  oond actor. 

It  is  dear  that,  In  <>ented'e  experiment,  the  novemeat  of 
the  needle  is  due  to  the  eotlaa  of  a  meehauical  force  between 
the  magnet  end  (Am  ooQ.  Jn  Pbteday's  experiment  the 
transient  clUTsnt  nuMt  Iw  eeosed  hj  a  tnanent  KILF.,  and 
this,  in  its  turn,  ie  oemed  bf  tbe  Mhtifa  mofement  betsnmi 
thu  ooil  aadmiignet.  The  aedem  methed  ef  eaybiiniBf  tbeae 
rhinRB  is  based  en  flie  eooceptioa  of  migmtie  lines  ef  face,  and 
ilie  looping  of  these  lines  with  the  wire  ocil  thronoh  whkh  the 
current  flows.  The  whole  subject  has  been  so  admirably  laid 
before  this  socie^fn  the  Cantor  Lectuee  on  the  Dynamo, 
which  Prof.  8.  P.  Thompeon  ddivaied  het«  in  ISffi,  that  1  need 
not  occupy  time  by  going  over  the  same  ground  again,  but  nay 
take  it  for  ted  that  you  are  familiar  with  the  uuos  of  fbne 
tlioi.iry.  T  :i  IN  I'tni  lAn;,')mge  we  iiiiy  tlierofore  explein  the  tWO 
funtiainoutul  pauuoincim  wmcwhat  as  fuUows  ; 

1.  The  li)o])ing  of  n  current  with  iuai;netic  lines  of  force  BOte 
up  a  iueolianical  force  between  the  conductor  and  mag'net  (OT 
its  equivalent). 

2.  Kelative  movement  between  a  magnet  (or  its  equivalent) 
and  a  wire  coil  seta  up  in  the  latter  an  E.  M.F. 

it  follows  iiumodiately  from  these  two  propositions  th.it 
looping  and  movement  combined  will  re<juir«  tho  expenditure 
of  power,  or  yield  power,  accordingly  as  the  mi)vemoiit  is 
opposed  to  or  in  tho  direction  of  the  mechanical  force  pr<xlui:cd 

•  (Ttaiflf  iioiaNe  deliiwed  bctee  the  Society  el  Aite. 
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»y  the  icMjping.  In  other  word*,  that  we  can,  by  these  ainiplo 
aeAM,  oonvori  mochnniciil  into  electrical  power,  or  electrical 
t\t^>  tnecliAnical  power.  If  we  carry  out  both  procesaes  at  the 
■nmo  time — that  ia,  if  wo  combine  Faraday's  with  Oerated's 

-  V I  >oriinent — we  require,  of  course,  a  pair  of  wires  between  the 
%v<>  converting  iaatninionta.  In  Faraday's  experiment,  if  we 
.Uruat  tha  steel  magnetinto  the  wire  coil,  we  expeod  nwcbanical 
3ow«r,  wliwb  is  conv«rtfld  into  the  electrical  pow«r  rqirwntod 
9y  m  oumnt  flawiiicjuiicler  »  Mrtain,  though  in  tbii  mm  veiy 
■mall,  pottntial  dubnoea.  The  »ow«r  rcpreaeatad  this 
aurrmi  ia  again  roooBVHtad  ifi  Oentod'a  ■qparinMBt  into 
■naofeaaiaAl  power,  wbidi  n  vmA  to  invdaoo  Um  deflwtiaii  of 
the  augiwl.  The  bot«l  amount  of  power  thus  tmsmitted  from 
one  plaioe  to  another  is,  of  oourae,  exoMdingly  small,  but  the  same 
principle,  applied  on  a  larger  scale,  effects  the  transmission  of 
innny  norte-pnwem,  and  it  will  ' be  my  task  to  show  you  how 
tlitB  ia  liiiiit)  in  practice. 

"B«fori!  entering  iip<ni  thiR  suhjoct  I  must  explain  an  expruft- 

-  I'lU  used,  in  stAtint,'  the  fundnn>cntAl  principles  im  which  the 
».  leetric  tninsinisBion  of  p.>wer  is  ha«ed.  I  said  that  we  reqilire 
rv  Coil  ajid  a  uiii>{iiet  "or  tla  o<|uivaloiit. "  Tho  e<|uivftlcnt  of  a 
in.'iirnet  is,  as  yon  know,  a  coil  through  which  a  current  tlows, 
find  tile  experiments  ou^lit  therefore  also  to  aucx^eod  if  instead 
of  this  inapriict  we  use  such  a  coil.  In  practicmi  work  we  use 
neither  a  steel  magnet  nor  a  coil  alone,  but  a  combination  of  a 
coil  >vith  an  iron  core  constituting  what  ia  known  as  an  elcctro- 
Ill!l^net. 

You  know  that  according  to  our  modem  oonooption  of  ma^o^etic 
tiolds,  there  emanates  from  each  pole  of  a  magnet  a  oettain  tlow 
of  lines  of  force ;  and  whan  we  thrust  a  magnet  into  a  c«>U  we 
CHuae  the  individual  wireaof  thoeoil  to  cut  through  the  lines  of 
forx».  The  quicker  tho  movamaDt^tliat  is  to  aay,  the  more  lines 
of  force  are  cut  bgr  met  wke  fai  ynk  limo— tlie  greater  ia  the 
1LM.F.  piodiMod  s  ami  the  mm  nkm  tn  oontained  fa  the 
ooQ  tha  givatar  is  tins  B.M,P.  gradnceA.  iinoe  the  1LM.P.  Im- 
pulaea  oT the  diffarant  oonvolations  are  added.  It  ia  alao  easily 
aeon  hf  experiment  that  tbe  stronger  tho  magnet  the  greater 
will  be  the  E.M.F.;  bo  that  wo  find  that  tho  E.M.F.  is  pro- 
{Kirtional  to  the  pn>duct  of  strength  of  field,  speed  of  cuttiui;, 
and  length  of  conductor.  Denoting  these  <|uantitieH  respectively 
by  H,  r,  and  /,  the  E.M.F.  produco<l  is  in  (',c;.S.  units  Url, 
liud  renienil>ering  that  a  himdred  million  C.O.S.  unit*  of  E.M.F. 
are  ec][uivalent  to  one  volt,  we  have  the  E.M.F.  in  volts  given  by 


tho 


Volts  .'Tip  I ICH", 


In  this  formula  the  strength  of  field  is  ^'ivon  in  lincis  per  s<;iiare 
eetitimotre  and  8pe«d  and  length  arc  p;iven  in  centimetres 

The  mechanical  force  cxpcriencini  by  a  conductor  in  the 
ii("i)^hl>ourhr)od  of  a  niaj^net  poly  ig,  according  to  our  modem 
views,  due  to  the  fact  that  the  conductor  is  laid  acrosn  the  lincR 
of  force  emanating  from  the  magnet  polo.  Tho  force  in  dyneR 
is  given  to  the  product,  H  cl,  c  being  the  current.  Since  there 
are  481*000  dynoa  reuuired  to  represent  the  force  of  one  kilo- 
fiftnm*,  and  ainee  toe  O.Q.B.  unit  of  oiucrent  ia  10  amperaa, 
we  hnve  the  fores  pfoduoedlijftoiDrant  of  « 


Kilogmmmesi 


°9,810.000 


These  are  tho  two  fundamental  equationa  required  in  the 
design  of  plant  for  the  electric  transmission  of  power.  Now  let 
us  see  what  ia  the  mont  simple  kind  of  plant  we  eotild  possibly 
employ.  At  tho  generating  station  we  require  a  conductor 
cutting  lines  of  force  ;  this  conductor  must  be  joined  by  wires 
with  a  aimilar  conductor  at  the  receiving  atatioo.  Hie  aeoond 
eonduetor  ia  alao  bid  aeraaa  linea  of  foioe,  ao  that  whan  a 
oumnt  paaaea  it  will  he  aetad  nwm  by  a  mechaaiflal  fovee  dia- 
plafliqg  it  parallel  to  ilaaif  amd  doing  work.  The  arrange- 
here  deeoribed  ii  ehom  in  Fig.  1,  where  the  lines  R 


imment  fiied,  horisontal,  parallel  rails,  across  which  are  laid 
■Qding  raiia  or  aliden,  8|  8^  Imagine  the  maenetic  linos  of 
furaepaarittg  vertically  hetween  the  fixed  tails,  wen,  if  we  dia- 
plaeethedider,  S„  an  B.M.F.  will_  be  aat  np^in  it^  oausing  a 
current  to  flow  through  the  eoflUMCtiaff  wires,  W, 
S„  at  the  receiving  station.  The  audor,  S„  la  auppoaed  to 
bo  laid  across  linea  of  force,  and  will,  therefore,  be  acted 
upon,  by  a  mechanical  force.  Thus,  power  may  be  elec- 
trically trarisinitted  from  the  slider  S,  to  tho  slider  S_..  It 
will  immodiu.t4.:Iy  occur  Uj  ^-ou  tlmt  the  experiment  I  have 
hero  illustrated  could  easily  be  tried  by  means  of  any 
nitvay.  The  fixed  conductors  and  connecting  wires  would  bo 
tha  nuli ;  the  flanenliiw  alidsr  woold  be  a  oawbaf  tiuowii 


ttLi  usis  ihcm,  and  haule<l  along  by  a  train  ;  and  the  lines  of  force 
woiilil  be  RUjipliiHl  by  the  vertical  conijwnenl  of  terrestrial 
magnetism.  At  an>ither  ]>;trt  of  the  railway  —  tx^ajbly  miles 
away  ancjthcr  crowbar  throw n  acroaa  the  rails  sriould  then  be 
set  in  motion  by  tho  current  passing  through  it.  Theoretically, 
such  an  armngement  rcpreaente  correctly  enough  the  electric 
transmissitm  of  power  ;  but  I  need  hardly  tell  yon  th.-vt  it  would 
not  work  in  ptaetioe.  If  you  apply  the  E.  M  F.  formula  I  hava 
given  to  thia  caw,  you  will  find  that  even  if  the  slider  ia  hauled 
along  at  the  speed  of  ao  express  train,  there  will  only  b«  gene- 
rated about  the  one-thousandth  part  of  a  volt,  the  reaaon  being 
diat  the  magnetio  field  provided  for  us  by  nature  is  so  extreioelu 
weak.  If  we  omld  apply  an  artificial  magnetio  field  of  the 
strength  generally  employsd  in  dynamo  madhines— that  is, 
about  10,000  times  ss  aoHMW  aa  ^  vertmal  eoanpoiisnt  off 


..^  ...         i  flOBDMNlsnt 

terrestrial  iiiagnotiam— then  «•  OOVli  gst  tboot  10  veUs  m  «n 
slider.  Now,  it  is  obvious  that  we  eannot  apraad  ao  atnog  n 
tiold  over  miles  of  railway,  and  we  most  tmrefors  slter  our 
This  may  be  dons  as  indksted  in  Ihg.  2,  iriwrs 


I'm. 


one  of  tho  rails  has  been  replaced  to  a  oantre  eontaet,  and  the 
other  by  a  circular  eonduetor.   The  llidsr,  instead  of  being 

moved  parallel  to  itself,  must  now  iwralve  round  the  esntts 
contact,  which  can  easilv  be  done  by  a  belt  and  pulley.  We  ban 
thuaarrived  at  what  is  known  as  a  noa-jNdar  cvwMk  Bot  eeea 
thia  amngoment,  although  very  mudh  batter  than  the  pvo- 

Cdve  slraer,  is  not  of  practical  value  for  power  transmission, 
nsetheE.M.F.  of  non -polar  dynamos  is  still  too  low.  It 
is  only  a  few  volts,  whereas  wo  rcijuire  hundreds,  or  even 
thousanda,  of  volts  to  carry  the  current  to  any  distAiice.  Tho 
obvious  remedy  is  to  ose  a  laive  number  of  revolving  slideni, 

10  connected  that  the  K.M.F.  generated  in  each  shall  bo 
added  ;  in  other  words,  ii:st^«ad  of  a  non-polar  dynamo,  wo 
must  use  an  onlinary  c»)nf inuom-ciirrent  dynamo,  wound  for 
high  IC.  M.K.    This  arrangement  is  shown  in  Pig.  3,  where  Gj 

11  the  genoraUir  ami  (i.,  the  motor  or  receiving  dynamo.  If  you 
connect  their  brushes,  as  show  in  the  diagram,  and  rotate  the 
ai  inature  of  the  generator,  a  current  dows  through  it,  the  line 
wire,  W,  and  through  the  armature  of  the  motor,  and  exerts 
upon  the  latter  a  meohanioal  force,  tendiqg  to  prodnoe  rotntion 

W  


w 


Fio.  S. 

and  give  off  meohanieal  power.  I  am  able  to  ahow  yon  this 
ezpanmentaUly,  by  msana  df  two  dyuamoa  eonnaoted,  as  ahmm 

iaTig.  3. 

Tub  MjiCHiNKri  EsmoYnn  ly  Powkk  TRA?fRMTHsio?». 

Thia  experiment  has  shown  htiw  power  may  be  transmitted 
electrically.  Let  us  now  consider  somewhat  more  in  detail  tho 
difTorent  {(arts  of  the  trannmitting  plant.  At  one  end  of  tho 
line  of  tninsmiasion  we  have  tho  generating  dynamo,  at  tho 
other  we  have  the  motor  dynamo,  and  then  we  have  the  line 
itself,  consisting  of  two  wires  insulated  from  each  other  and 
from  earth.  You  will  readily  see  that  although  for  theoon- 
venicnco  of  experimoutal  illustration  I  have  pisoid  dw 
generator  and  motor  close  together,  tins  proximity  was  not  an 
essential  condition  of  the  esperiment.  Tha  motor  might  have 
boon  placed  in  another  loom,  or  in  a  different  part  of  LMidon. 
and  still  tho  experiment  would  have  succeeded,  provided  I  had 
~  '  .tly  itout  and  well-inawlated  conneetuiig  wires, 
eoold  not  have  had  oonlar  dsmenataatian  of  the 


Butthsnyon 
Ibet  thnt  mi 

followed  tiy  a  oorresponding  movement  of  the  motor 

ture. 

A  full  treatment  of  my  subject  would  of  ooune  include  a 
complet*!  investigation  of  the  dynamo,  but  this  1  shall  not 
atteniTit.  In  the  first  place  there  is  no  time  for  it,  and  in  tho 
second  place  it  is  hardly  necessary,  since  you  are  all  more  or 
loss  acquainted  with  thsao  nmchinos.  I  shall,  therefore,  not 
eeenjy  time  hy  giviig  mathwmatioal  preoli  far  titefsw  f 
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1  sIiaII  have  to  omc,  but  assume  that  thoy  are  familiar  to  you. 
Tbtf  m  M  foUom : 

Tolto  sEvixor* 

1  «,  vuttm  Huoagb  riiiKle 


KOogr 


CSoM  mmot  thnrach 
atnMtni*  ooodBetor. 

r^^  K.M.F.  in  armature  in  volts. 

T  NuiiiHcr  of  acLivo  cornlnctoni  rountcd  all  round  armature. 

N  .i:  .I  'l  l  '  .f  uf  Ip  -  \  in  A  tWO-|lO)0  BliflhlMjk 

ijpopil  ill  rovolutiwiH  |ier  tninuto. 
Total  itiductioii  in  (\(ji.S.  linet. 
Totnl  induction  in  English  lints. 


Blectri>tiiotn  o. 
force. 


for  tvo'fwl*  MMiiiiiw. 


(0**^  1  for  multi{iolar  oiMbinW  iritli 
I  •erics-wound  wniiatarab 

1  for  two  |iolo 
I  tttuctiiHe«. 


KJ|«grMiiiM.«Mt)m»l'Sl«FrCI0 
Foot-paukb   ZrC  10-* 


KilosTntnrae-wolres-  .-J-ai  F  r  c  /» 10-")  '"^j™,^''' 
Foot-pounds   s  U'lO  Z  r  c/i  Kr"  j  machines. 

In  utalysintf  tiMM  fomulii*  joa  will  oliMrv*  •  oniiom 
pUMUeUmi.  TbeiifnliobforftaldstiieiigUi  and  total  number 
of  aotivs  annatiiN  wItm  oeenr  in  «itbar  group,  but  the  oarrent 
oooun  ooIt  in  the  group  giving  tortjue,  <>r  mechanical  turning 
effort,  and  the  8|ieed  occurs  only  in  the  group  giving  E.M.F. 
Now,  if  you  multiply  any  of  the  ton}uc  formulio  with  tne  speed, 
you  got  on  the  loft  mechanical  {Ktwer,  and  on  the  right  the 
product  of  RM  K..  nuiltijilifxi  wirli  current  and  a  constant,  or, 
in  other  word*,  clectrioil  ji.  iw  oi  ;  hy  working  this  out  in  figures 
y<  111  will  tjnd  that  mechanicjk!  oncr^'y  exprossod  in  horse-iMiwer 
i»  mjual  u>  watu  din<W  hy  746,  the  well-known  e<iuation  for 
oonvertinj:  nu'th.-iniciil  ititu  electric  power. 

Th«  fi'Vraiilit;  aro  ot^ually  Jkiiplicanlo  to  cylimler  annnturcs 
Wound  Craiumu  fashion  .niul  t'l  drum  .■irniHUiros,  jirovided 
wu  €uuiit  not,  tnms  of  wire  but,  activn  cuniluctors  over 
the   whole    L'iiciiiiiferfnre    of    the    inunture.     As  regards 

tW<)-polo  li>iicUiut»,  the  firllilLdir  IIIC  the  s.iiile  Jis  found  in 
every  text-book  on  dyriHtuds,  hut  n^g.irilR  iiiulti]H.lnr  luachlues 
a  little  explanation  is  required,  h<ith  an  t<>  the  w  imiiug  .^nd  as  tn 
the  advaiita^'c  or  etherwifie  <>f  using  umre  thiui  mie  jviir  of  (loles. 
To  make  the  csxplauatiou  clear  I  nmnt  rL!fer  for  n  iiiuniuiit  to  the 
ordinary  method  of  drum  windirig  f<»r  twi>  |wile  «rmnturt». 
When  such  a  winding  in  illustrated  in  a  text-book,  the  n\ithi>r 
takes  care  to  show  only  very  few  conductors,  for  the  siiii]ile 
ninaon  that  the  diagram  would  be  one  unintelligible  niaz«  of 
lines  if  it  were  drawn  so  as  to  represent  an  armature  as  really 
made.  To  get  over  this  difliculty  I  employ,  instead  of  a  diagram, 
a  tabular  statement  of  the  winding  such  as  you  see  on  the  wall. 
This  particular  table  represents  the  winding  of  a  drum  armature 
having  100  active  conductors. 

The  figures  at  the  top  of  the  vortical  columns  indicate  tlia 
direction  of  winding,  supposing  the  winder  IcKiksat  theamatina 
end  nn.  The  letter  D  sigoififla  a  wire  wound,  down  or  away 
it'Mu  idm  ;  and  the  letter  U,  a  win  wound  up  or  towards  him. 
The  l«tten  F  and  B,  piaoad  between  the  othon,  danote  the 
frant  and  back  «o«ii«ouoimi  respectively.  In  modem  maohuMs 
these  ouDBOotioiu  are  not  nude  of  flexible  wire,  bat  aresepsnte 
fiitem,  speciaUy  wade  to  ehape,  and  are  aenanslfy  of  uner 
■sotiMi  tMa  tlM  oondoiotor,  BO  as  tondiwatiMiiMMMies<ilue 
smuitBiaasmMlissposBiMe.  One  f oim  of  aooneetor  ie  on  the 
tabiia,  bc4b  in  jiieea  and  biiOfe  m.  Bj  nfenios  tothe  wincBog* 
taUe,  jou  wUfeae  that  eveiy  win  is  unnibeMa ;  and  thus  we 
can  see  at  a  ^anoe  hour  the  andi  «f  aadk  win  ave  aonmoled. 
Hie  table  on  the  waU  lafan  to  a  two'pole  awdiine ;  Qta!b  on 
dMBlii>inyonr  bands  to  an  eight-pole  machine,  wound  so  aa 
to  obtain  tneE.M.F.  of  the  four  patni  of  poloa  in  series.  The 
printed  table,  giving  the  eight-pole  winding,  is  almost  self- 
explanatory  ;  but  to  assist  you  in  understanding  the  winding  of 
these  multipolar  inacluiifs  generally,  I  had  thia  model  prupai-od, 
ahfiwinf*  a  few  of  the  conducrtoT*  of  a  six-pole  armature.  This 
Mill  1  of  H'iiidiiij;  h.'i.i  heeii  invented  hy  Messrs.  Scott  and 
i^ciriR  ;  i%iteut«  4.685  nnd  6,261,  of  1874.  Thoreare  no  iutornal 
ernsR  connections,  the  en'is  of  the  conductors  l)«in^'  joiiuMi 
.siiuiiiy  hy  cotineciing  se<;ment«  of  the  kind  I  have  just  sIioh-u 
yoii,  )>ut  with  thia  ditl'ereiiee,  lluit  eiiuh  segment,  instead  of 
eukhiitciiiti  luvlf  a  circle,  eiuhinces  only  ono-sixth  of  a  circle. 
The  winding  goes  in  zig-zag,  so  tn  sjKiak,  round  the  armature, 
returning  to  thv  second  wire  in  front  or  heiuiid  the  previous 
starting  |ioint.  There  are  IliUH  only  two  hrushe«  re.iuired.  The 
winding-tables  show,  aljM>,  veiy  clearly  bow  the  K.M.F. 
ifoom  win  to  win^  and  Chat  the  gnatsafe  dUterenoe  of 
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p  jtetitial  occurs  between  neighbouring  wires  at  the  diameter  of 
L-oniinuti^ton.  The  difference  of  potential  between  neighbouring 
connector  s^menta  is,  howarer,  uuited  to  feha  E.M.F.  due  to 
the  two  oonduoton.  The  windiqg  is  nsad  for  naehittea  intended 
to  give  high-preuore  currents,  such  aa  are  required  in  powor 
llBttSndssion.  When  low  pressure  and  large  curreuta  are 
required,  the  winding  is  altered,  so  aa  to  form  overlapping  loops 
on  the  armature,  and  for  intermediate  E.M.F.'s  a  oombioaliosi 
of  both  methods  can  be  used.  But  aa  thesa  windiiugi  hava  no 
immediate  importance  for  power  tnmsniimani  I  ■hslTni 
yon  with  a  desori|>liioa  of  tnem. 

Now  SB  to  the  advantage  of  multipolar 
one  which  I  iUustratad  on  sonen.  Tba  field  magnsta  ar« 
arranged  perfectly  symmetrical  round  the  amatata ;  and  thus 
lh«  one-aidfld  laanatie  poll,  eonaeqnent  upon  the  employment 
of  adngjlapairorhogMshoenisgnets,  iaaToided.  Thereisvery 
fitda  m^putie  teah^Pi,  tba  machine  bung  what  ts  known  as 
iron-olad  ;  and,  aa  I  have  slrcady  shown,  the  E.M.F.  is  etiuiva- 
lent  to  that  of  several  smaller  machines,  cmuiiI.mI  in  series. 
The  internal  diameter  of  the  armature  is  very  l.u^c,  affording 
plenty  of  space  for  the  ingress  and  k^resa  of  air,  and  the  weight 
of  the  machine  is  leas  than  that  of  an  equivalent  two-pole 
machine.  The  most  impi>rtant  ad\:iut-tge,  however,  is  the 
small  ammture  reaction.  Experience  wtik  largu  twn-iKjlu 
niiie)iiiic»  hiis  .sliown  that  there  is  a  limit  to  thu  ni^e  tKove  which 
.•iud*  Miaulunus  .ire  fkitisfactory.  This  limit  depcnd.t,  of  course, 
ou  the  speed  nnd  Viilt.'i>,'e,  .is  well  a.s  on  tliL'  output  ;  but. 
ioughly  spciikiiii;,  we  ui.iy  tjike  it  tlmt,  for  moderately  hijjh 
voltage,  and  im  outj'Ut  .-ihoM'lOO  h.ii.,the  uuiltijiol.ir  machine 
is  preferable  ;  and  we  find,  accordingly,  that  for  the  traosmia* 
sion  of  large  powan  nnltipokr  maehinsa  aie,  aa  a  rale, 
cuiployed. 

1  have  liiiherto  n(jt  made  any  distinetion  Iwt.weeu  niotoi~s  And 
geuemtors,  because  the  differeaoe  between  them  is  alnioat 
nagUgildsu  Thara  are  osMain  sscondaiy  eBecta  whicih  may  be  a 
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little  giwittr  io  oat  nuichuie  tbAn  in  the  other  ;  but  theae  are 
olte  utU*  impoirtaBas  that  it  will  not  be  worth  while  to  devote 
Any  time  to  their  omuidention.  As  a  rule  a  good  generator 
makes  a  good  niotor.  All  we  reiiaire  to  do  is  to  set  the 
bfwbM  »  Mttle  forward  of  the  neutral  line  in  tba  farmer,  and 
•  little  bMk  from  that  Una  in  the  latteir.  Now  let  as  aoe  what 
it  u  w«  mwi  naturally  aim  at  in  putting  ttp  •  tuaaminion 

At  the  ganentiiig  aiid  of  the  line  we  vent  aa  high  an 
B.lf  .F.,ae  we  cMi  get,  beeatun  •  hiijb  ELllF.  meem  large  power 
wd  aanU  fenentage  loss  due  to  line  reehteiwe.  At  tbe  motor 
end  west  ee  large  a  torque  or  iletiaal  eflbrt  ee  poiiiiile,  oom* 
liiMd  witii  m  eertein  epeed.  Bat »  gieaea  et  the  fanmube  will 
■koiw  tint  it  ie  iminHible  to  fit  ipeed  without  ebo  getting 
&M.F.t  whiob.  fm  m  am  of  th*  iwitar,  mmI  oiipaee  the 
eORvnl,  and  tlm  the  eamiit  ectoellw  flowing  tliTiMi|rii  the 
■otur  ia  tliat  due  to  the  diflereoce  between  the  E.H.F. 
the  genentor  and  the  counter  K.1I.F.  of  the  motor.  Thia 
diflinnnioe  divktod  the  totd  seiietenae  of  the  einmit  i^vee  the 
eurrent. 

The  electrical  ptwer  ilevelojiixl  in  tlie  generator  is  the  prodtu  t 
of  tltia  current,  mul  tlie  K.M.F.  in  its  armature.  The  eloctncjil 
f-'Wfr  convert  bj'  the  im.it'ir  istho  |iri«iuct  i>i  tliu  miiiii' turrmit 
aiid  the  ctjunter  K.M.F.  i^f  ita  aniwiturc.  It  tluM-efnri'  fnllows 
that  the  eli-Ltricjkl  efHiifiuy  >if  the  whole  sygteiii  i.i  ffiveii  by 
the  ratio  between  th«  geiierstor  .iiul  motor  E.M.F.  'Shv  morn 
nearly  alike  theae  two  are — thiit  i»  to  say,  the  leaa  K.M.  K.  lont 
in  riMistanoe — the  greater  v,i\l  be  the  electric  efficiency. 
Now  the  snuiller  the  current  tlie  lo-'w  K.M.F".  is  lost  in  resist- 
an<?e,  b«t  to  yet  jmwer  with  »  amali  cuirent  wu  must  work  at 
Liyh  prefcsuro,  and  we  tlius  find  that  from  tlie  [xiint  of 
Ti»(w  of  electriwil  et}icieniy  iwily,  the  higbcT  the  vulcagu  the 
better. 

There  ure,  hnwever,  utlior  thing*  to  b«  e<>nsidt*rwl  besides 
elec'triciil  cflicloiicy,  mul  if  we  tjiko  due  Htcuunt  <if  thesd  wc  lil)d 
that  f«»r  t;very  ca«e  there  i.s  ime  imrticiibkr  viiltA),'e  !it  which  it  is 
beat  to  Work. 

Upon  this  subject  1  siuiU  enter  iiroaeiitly,  but  before  doing  so 
I  must  place  before  you  B"tne  |><iintH  in  cunnection  with  the 
regulation  of  speed  and  power  in  triui.sniiHrioii  plants.  Unless 
vre  can  control  the  speed  and  reguhite  the  iK.wer  given  out  nt 
the  receiving  end  of  the  lino,  the  most  iwrfcct  niotor  or  the 
moat  efficient  system  is  useless.  Fortunately,  however,  electricity 
ia  not  only  a  powerful  timnamittiiig  ageut,  but  aleo  one  that  can 
be  eaaily  coutrolledf  and  my  n«9(t  tMk  ie  to  ihow  joa  iww  this 
oontrul  ia  eifected. 

What  we  genendly  deeire  to  get  in  practice  ia  a  constant 
epeed  of  the  motor,  whatavw  may  be  the  mechanical  power 
taken  ont  of  it  at  any  moment.  This  condition  is  the  same  aa 
that  tequind  from  a  good  steam  eaginie  or  other  well-goverued 
prune  moTer.  The  construction  of  the  niotor  to  comply  with 
thia  requirement  depeoda,  of  eoaiM,  on  the  oundnaoa  of 
supply. 

We  call  iBiagine  a  luge  variety  of  eaaae,  hutfnm  a  pmcd'c.d 
point  of  view  I  need  only  oonndor  two— nainely,  euppiy  nt 
eunatantSMeaaioiueh  aa  we  get,  or  ought  to  get,  bom  mains 
oonaeetea  with  a  eentnd  eleotiio  light  itation,  and  supply  of 
ourreot  at  oonstant  or  variable  pnesure  bom  a  generator  erected 
■pedally  for  tbe  purpose,  the  regulatinn  nf  current  and  pressure 
boiag  aatomatio.  Ine  hittmr  case  is  that  more  particularly  met 
wiUi  in  long-distance  traumisnon  of  lance  ixiwen,  the  former 
is  a  case  referring  rather  to  the  distribution  of  small  pan  ein  of 
power  over  short  distances  from  a  central  station.  I  will  take 
this  6rst. 

Wo  have,  then,  th*so  su[)ply  oondiuoii* — inwuiufe  at  the 
teruiiimls  of  the  mutitr  ConaLiint,  current  variable,  according  lo 
tbe  call  for  power.    Let,  in  the  diagram  Fig.  4,  the  curve  F 
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at  the  characteristic  of  magnetisation  of  an  electromotor, 
that  is,  a  curve  obtained  by  plotting  anipere-tuma  of  excitin|( 
power  on  the  hortz<mtaI  and  total  field  strength  (denoted  in  the 
(ormultuby  F  or  Z)  on  the  vertical.  If  the  niotor  is  series  wound 
yuu  see  that  the  larger  the  current  the  stronger  will  be  its  field, 
and  fay  rafaning  to  tbe  £.M.F.  focmuUyuu  will  find  that  if  the 
ipeediatotenwuiooaBtattt  the  counter  B.1I.F. 


in  the  same  ratio  aa  the  field  strength  increaaea.  But  the 
counter  K.M.F.  must  under  all  ctrcumstauoes  be  smaller  than 
the  supply  K.M.F.  by  just  tbe  amount  required  to  overcome 
the  resintance  of  tm  eirooit  through  tbe  motor,  and  this 
difference  is  of  cuuno  proportiounl  to  the  current.  To  satisfy 
the  supply  condition  the  counter  K.M.F.  of  the  motor  ought  to 
slightly  decrease  as  the  load  and  with  it  the  current  increaasn, 
then  the  8|>eed  will  keep  constant.  But  this  is  exactly  tho 
opposite  of  what  tbe  motor  m(uiree.  Say  the  machine  is 
running  at  a  certain  speed,  and  giviiw  out  a  certain  amount  of 
mechanical  power.  Now  inersase  the  load.  Tbe  immediate 
cunsei|Uflniee  will  he  that  the  speed  is  alightly  dacreasedt  tho 
counter  KILF.  to  slightly  decrsaead,  and  tha  eomnt  la 
moresssd.  This  will  immediiktely  stteogthen  the  field,  and  thns 
niaa  thoeouiter  E.M.F.  again  ;  thin  wifi  ehssk  dM  onnmit» 
prodooe  a  further  drop  in  speed,  and  so  the  rsaelion  will  go  on 
until  a  new  stable  condition  of  werkine  is  reached  at  a  Uiger 
current  and  lonor  speed.  If  we  take  the  load  oflT,  the  same 
reaction  takes  place,  onlv  in  the  opposite  sense,  and  the  speed 
may  buoouio  dangi^rously  high.  What  I  have  here  dcaonbed 
hitppcns,  of  course,  only  if  thi'  niiu  hine  is  worked  on  the  rising 
p-wt  of  tho  E.M.F.  characteristic  E,  the  part  which  we  would 
niituriilly  neleci  I'u  etonomicjil  workin;^.  If  we  c>\er-excite  the 
lieiil  m:iL;iiefji  -  ttuit  id,  if  we  employ  i\  i^reat  dejil  more  held  wire 
than  iieces.'Ukry  then  we  cm  work  the  unichine  ■  m  the  dnwipii^j 
part  of  the  i;lwim.teratl)c  sliown  by  it  dotted  line  in  tho  dingrain 
and  obtain  approximately  coiiBtJitit  Hpeed  between  certain  limita, 
but  the  machine  will  still  be  liable  to  ukcc  n.i  suon  aa  we  tluuw 
the  load  off  coinpk-tely.  We  thus  tiiid  that  a 
motor  is  certainly  not  suitable  f»r  our  purpose. 

{To  ts  OOHtilHMtL) 


RECENT  DEVELOPMENTS  OF  ELECTRICITY.* 

ay  K.  u  Mntaar. 

What  itrikw  one  most  when  travelling  is  tbeenormoiu  rapidity 
with  whirh  npplioatloas  cf  eleotri^ty  have  increesad— 'both  in 
number  and  evicnt^ttring  tbe  very  few.ysafa  there  has  been  any 

progreae  at  alt. 

Some  years  ago  I  read  a  [laper  upon  \'i*ual  telegraphy  before  an 
electrical  society,  and  when  prefmred  it  was  much  struck  by  the 
small  advance  tclogrnphy  had  miidu  from  the  earliej't  agci*  until 
vpry  rwjpiit  times.  It  R«»metl  thM,  so  long  an  ?i«»nalliii;;  »  n>  only 
iiNlnlie^i  fi.ir  mill!. try  piirjio^ies,  the  «yi*(eni  «liieh  w;»(  *u1hcieiit  for 
the  [CI  pn!  ciiu'ut,"  r.|  Aluxsiidor  of  Alacedon  wua  airo  ^.'oixl  cnouj,'h 
£01  \.i]Hili-oii  liiiiiri.i]>jirt-e.  TVeacon  firee,  by  which  («h  ih  de.scnt>ptl 
in  the  Aii^ameiiiiiuii  ut  E«cliylu8)  tiic  aeym  of  the  fall  uf  Troy  was 
telograpbod  to  (jroecc,  Wfue  also  the  mcann  used  in  England  to 
announce  tbe  approach  of  the  Spanish  Armada,  and  the  semaphore 
matbods,  wbldi  wereakaaet  the  only  hinds  of  elnals  emplaysd 
onUl  eleecrioity  wsa  made  use  off  were  es  wsU  inown  aadTaa 
widely  used  in  tbe  wan  of  the  (Ireeks  and  Romans  aa  hi  ^Mse  of 
Euro|>ean  nations  at  tbe  time  of  tbe  Battle  of  Waterloo.  Indeed, 
HO  M'oddod  werv  the  iiiililary  authortlioa  in  England  to  the  sema- 
phores, that  when  thoy  were  asked  lo  consider  tbe  merits  of  an 
electric  telegraph  tlioy declined  to  do»o  on  the  erounds  that  nothing 
better  ihiui  what  thoy  were  using  was  wanted.  Even  instruments  for 
)>!(!'nalling  by  means  of  sun  flashes,  though  they  (in  tho  form  of  belie- 
L'liiphs)  have  been  recently  adopted  forusein  tho  En^^lihh  army  and 
hiiN  e  been  eoriMHcrf*!  by  iiicwt  people  iptlt^;  ri  iiKxlern  invention, 
were  kiu)«  ii  and  iisid  by  the  iimients.  Iiidml  it  would  appear 
m  if  tber«  wan  %ery  little  new.  Tl>e  idea  of  tlie  phniin[/r<i])h  most 
have  been  thought  of  hundreds  of  \iiu>>  beluie  Kdi-on  prdducod 
the  Olio  which  has  mndc  his  name  funiuuh,  if  one  niuy  jiuIt,'o  from 
tin:  di-fci'ipt ion  of  an  ancient  invention,  wliicli  I  had  ?-ho«  n  nio  in 
.New  iork.  ll  wue  art  uAtract  ftoui  uii  old  juuiiial  »ml  contained 
in  quaint  language  a  description  of  an  apparatus  oanslstlttg  of 
whwb  and  cranks  so  arranged  that  anything  spoken  into  It  wOnM 
be  rscccded,  and  eould  be  r^woduced. 

V^en  elselriefty  was  appUed  to  ulegraphy,  and  when  teleeraphy 
began  to  be  unon  for  commercial  pui'iKM^ti,  inunSOVS  and  rapid 
atndes  took  place.  Still,  the  fir«<t  electric  telegraph  by  which  tho 
woodroui*  feat  of  comniuiiicnting  directly  and  iMtantaiioously  with 
people  far  out  of  sight  and  hearing  Was  (icrfomied,  was  a  very 
crude  and  imperfect  apaarataa  oomparcd  with  tbe  syphon 
recorders,  and  aaeh  lihe  uetrunients  now  in  use  for  the  saUM 
ptirjKmo. 

I  think  I  rievci  realised  the  great  developments,  and  the  i.ijiidity 
witli  which  tlicy  wete  mnde.  until  I  walked  through  the  8outh 
Kensington  MuKoum  lahi  year,  and  looked  over  the  varied  luwort- 
moni  01  telegraphic  apiKiiiitui«  h(or«w)  thpre.  S|iecinionii  of  the 
first  electric  t*!e^,'iapfi  lloimlds  -  trictional  tnachino.  bearin);  the 
date  IKJO:  Schilling  k  iieodlo  leltJuiUph,  of  IKH) ;  Cook  and 
Whoatrtone's  firrt  needle  teleirrapn  which  rM|uired  five  line 
wires,  and  other  similar  ones  of  different  makers— all  showing 
pwgi'MS,  but  aU  vastly  inttrlor  to  Instnuuents  worked  nnoo 
tbe  same  prindple  now.  Then  Brightis  beU  telccraph— vanboa 
ABC  telegra[iha.    Tho  first  Wbeatstone  aatomatic  iastmmsnt ; 

*  Paper  read  before  the  Vicicrian  Institnte  of 
June  4,1881. 
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tii«  chftmJcal  tcteffmphs  of  Bnkewell,  Whpnt.Htono,  Bain,  and 
others,  which  wcro  iIei*i(;no<l  to  eimhle  a  [it  rHoii  x  ow  ii  Imii'iu  ritiiij; 
to  be  recorded  at  a  |>Uoe  lar  iii><t»iu  fium  where  il  wait  beiog 
wrlMOQ  ;  mmny  •Utp-bjr-atep  printing  LrlocrBphR  of  varioaamAkera, 
Mnonnfc  wlwm  the  luUDea  of  Bratt,  Hughes,  Henley,  Siemens,  and 
Thtilur,  braqyhfe  baidn  my  mind  tha  tdtMttB  to  wlMtn  w«  are 
•omaekladiMed.  FlDsUy.tlMoriiriiml  Horeedot^-aiid-dBihiiMtru- 
mtub,  tiM  liiBplaM  and  moat  reliable  of  all,  and  which  Id  ifei  nuch 
Imnrofwl  (dm  hat  outlived  oil  others  for  ordinary  tahigniihin^, 
uoa  k  almost  universally  used.  At  the  museum,  too,  are  spooi- 
Bunu  of  different  kinds  of  electrical  inatrumenu  u»ed  for  railway 
signallini;,  also  those  used  for  working  on  lon^;  Hubmarino  cables 
from  the  first  one  of  Sir  Willum  Thomson's  iDvention,  and 
hondrerts  of  other  norts  of  riijnalHnp  inftnimcints  hy  whirh  the 
history  of  the  art  can  be  traoeni  from  the  cuvrhcsi  electricul 
davs  down  to  the  present.  Btttturii>!>,  too,  and  ulcctric 
UcrbtinK  aparatus  are  there,  as  well  as  mnny  WiiidH  of  machinoK 
which  illustrat*  the  raultifurious  xi»ef>  Ui  wliii  h  ?lcclricity 
hft«  been  [i\it.  Indeed,  after  lookin(,j  round  lliL'  rolhctioii,  KLt'int; 
from  what  crudu  oontrivanceti  the  iipWiHiid  inritriiment«  of  to  (iay 
Imt0  nown  in  ench  a  short  time,  and  to  bow  many  different  uses 
•bolncitv  baa  boon  and  day  by  day  being  put,  what  numbers  of 
•UeaailtoitnMdiiwnai*  «pplyiiig  UMk  «ottgim  to  d««*lop  (be 
fgvM,  Mid  wbst  tmrnwuo  aomt  of  nan^  an  aqfaged  in  its 
dtnlopment,  I  felt  that  those  who  spook  of  «lMtrielly  aa  tbe  force 
of  tfae  future  do  not  go  far  enough.  It  is  th«  foros  oi  Ike  praeent 
M  well  as  the  future ;  the  force  which  not  only  transmits  our 
tele^^roms  and  enables  us  to  speak  to  each  other,  tnough  hundreds 
of  miles  apart,  with  our  natuml  voioe  ;  but  is  doing  nehting  and 
oiMiy  kinds  of  motor  work,  and  w  as  surely  taking  tne  itlaco  of 
gas  and  steam  for  such  purfjoees  as  it  (im  tAkc-n  the  place  of 
semaphores  for,  prsictmally,  .^H  t^lc'„'rn|iliie  work.  Applications  uf 
electricity  to  tp|«>pr»phinK.  lighting,  mnl  innlor  w  or  k  wrprp  w  hnt  I 
looked  for  wliihj  travelling.  At  loa«t,  I  mi  unl  to  IikjU  f<jr  (l:<!  i, 
but  they  wtMU  tto  numerous  everywhere  that  uo  luukiiig  (ur  wiif 
neodod. 

In  (iermaoy,  France,  England,  and  America  I  saw,  I  tbink, 
•very  kind  of  in«trumont  used  for  the  transmiteioo  of  mosisAgoe — 
the  MorW)  simplex,  duplex,  used  to  send  two  mMsogeaio  di^rent 
diBMHioM  aft  tna  lamo  time :  diplex,  to  aond  two  BMnagia  at  ooea 
fal  Ihn  aama  illrantlmi ;  quadruples,  to  aead  lonr  aiaai^ftaaft  tka 
aaaia  tbM  j  atid  wnlUimx,  for  aending  a  giaatar  Mmbar,  nmaaUs 
attlMaaawtioNk  oo  tMOMMwire. 

Tlia  Una  wlra  In  this  case  is  in  electrical  eonnaotion  with  the 
revolviPg  am  of  the  instrument.  A  wire  brush  attaehad  to  tha 
arm  passes  over  a  number  of  small  segments  which  form  the  circle 
surrounding  the  axle.  ThcM  Mgments  ore  grouped  together  at 
intervals  nnd  connoclol  U>  difTeront  nets  of  appnrnfuK  worked  by 
the  operntors.  As  the  arm  te \  oU  (iS,  the  brush  is  (^iiccf-(ir.ively 
brOQgnt  into  corituut  with  lyich  grouji  of  «((|?m«'nt»,  uiid  ejirh  tvt  of 
a]il>nmtU!i  i«  thus  mompnt-arily  connorl^d  to  the  btitv  Tlio  dihtri 
biitor  at  each  end  of  the  bne  is  controlled  bv  tt  vibrating  reed 
driven  elvctncally.  The  di«tribiiton<  »re  caVMd  to  ijyBallTaa' 
oufily  within  a  small  fraction  of  a  accond. 

1  saw  one  of  these  instruments  working  h  iih  .-xrcur.icy  bnt  woon 
Luiiduit  and  Birmingham.  I  saw  ut  the  ftume  place  in  London  one 
of  tbe  Wheatstono  automatic  bistruments  transmitting  news  to 
Edinburgh  and  Glasgow  at  tb«  r»t«  of  abont  400  words  a  minute. 
The  •awal  Uadi  el  naadla  inatfwaaata  wbUk  are  atOl  eortan- 
■iveiy  natd  on  raHiiaya  and  en  wma  anhmarfne  oablee,  ABC 
telegraphs  still  used  on  private  wires,  where  a  iMUad  telegraphist 
ts  not  available,  though  they  are  rapidly  ffiTin|fphu»  to  telephones, 
tha  various  printing  telegraphs  which  mark  in  ordinary  printing 
lattera  the  meesagee  transmitted.  The  PheliM  electromotor 
telegraph  of  this  cia-<-s  in  n^vl  cxteii^ivety  in  America.  MessapcH 
ore  delivered  written  in  onltnary  churacti'rs  by  this  instrument  on 
a  long  strip  of  paper.  I  faw  in  France  the  autograph  telegraph, 
a  very  ingenious  iii'<trument,  which  transmits  the  handwriting  of 
the  senderof  the  incfvagc,  and  also  transmits  simple  dr*wing#,  f>c 
that  it  if  uneful  to  send  Hkotchee  or  to  verify  signiiHiroH. 

Tlion  tlie  many  kimiit  of  instrument*  nam  for  blcx-k  working  on 
railways  naturally  intoro»itfd  uie.  I  think  I  caw  every  kin<l  U'^oti, 
and  MiOA  plcaj!«d  to  tind  th:it  there  is  nut  una  »u|i«irtor  tu  tluxw  wo 
have  on  our  own  milwavR.  In  America  I  saw  one  combined  with 
a  pneumatic  interlocking  apparatua,  which  ia  simple,  effective, 
and  aooasafeaL  1  iteed  in  a  atgnal-hwtataa  Important  railway 

eltion  fa  Mnr  Torh,  and  wntobed  fba  et^aal  nuui  for  an  boor, 
eaaawitk  «Uoh  ha  siovad  tha  aaonaiihoni  licDals,  points,  etc. , 
and  eontralled  tifaa  movanenta  of  trains  wMmmiI  leavmg  his  seat 
pleased  mo  very  much,  and  I  believe  the  system  will  be  largely 
employed  in  the  future.  But  I  think  do  telegraph  instramente 
have  improved  so  much  as  those  in  use  on  submarine  cables.  In 
1859  I  was  engaged  in  the  working  of  the  first  cable  laid  across 
Bass's  St  raits,  bciu  eon  Victoria  ud  Tuoiania.  How  rough  and 
clumsy  wcro  tho  mKtrumcnts  WO  (toed  caupaMd  wlth  thoao  now 
employed  for  cable  working. 

Tratismitting  signals  ovet  a  Ion;;  i>iibmai  ine  cable  is  a  very  dif 
ferent  matter  from  doing  the  mnae  thinv;  over  a  hmd  1in«  of  at.|util 
length.  A  cable  is  in  effect  a  huge  c<)nden!>cr,  tfu-  insulation 
B»{mrating  tbe  conducting  wires  from  the  out«:r  moiolhc  covering. 
The  Hi^rn«lling  currant  is  retarded  very  much  thereforeu  eo  that 
nigimU  require  to  follow  each  other  very  slowly  to  be  clearly  tzana- 
mitted  over  the  cable.  Tharaia»gwafedeBleff  twwMa,  tOO,ca«W>d 
by  earth  oonants,  to  cnnatwaBt  tha  ialaaaaa  ef  wUnb  epedal 
amwffenMiilahaTatobeiiiade.  The  raoelidM  apparatna  now  used 
!■  longenblaa  ii  atthar  a  Bb  Wm.  Thonuonli  Wrror  galvanometer  or 
aqrphon  reoocder,  the  Invention  of  theeame  eminent  scientist.  The 
naimr  galTaaometer  consists  of  a  ooil  of  tino  insulated  wire  sur- 
HMtodlng  a  email  nwigmlaft  naadla,  napanded  by  a  aiUt  flhre^  and 
havtagaMaQlMdto  JiAtisyarimir.  AlanplapnMdlBfkwbcd kh« 


noodle  and  mirror,  no  that  a  ray  of  lipht  will  shine  on  the  mirror 
and  be  rellected  back  Ui  a  scale.  T\\<-  cniallesit  current  i>a.-aing 
through  the  coil  of  wiro  cauMu  Ittu  noodle  to  move,  and  aa  the 
mirror  is  attached  to  it,  the  reflected  ray  is  teea  to  move  along  the 
scale.  A  positive  current  throws  the  reflected  apet  of  liglii  to  the 
left,  which  ii  rend  aa  a  dot  of  the  Moraaalpliahatk  A  negatiTa 
current  aende  the  apot  to  the  right,  which  ie  read  ee  a  dash  of  the 
Moriio  alphabet ;  and  so,  by  watching  the  movements  of  tha  spot 
of  light,  the  receiving  operator  reads  the  measago  sent  to  him. 

Sir  Wm.  Thomson  designed  the  i^phon  recorder  to  meet  the 
objection  that  tbe  mirror  (pUvonometer  left  no  record.  The 
IH-inciple  of  the  recorder  is  the  o|>poeite  of  that  of  the  pilvrtno 
meter.  In  the  latter  a  magnet  moves  within  a  fixed  coil  of  wire, 
wlicrcast  in  tbe  syphon  recorder  a  Hpht  coil  of  wire  moves  between 
the  |>olc«  of  a  powerful  magnet.  The  Miunal  currents  pass  through 
the  fiu-iiiended  coil,  which  ro<is  isc  to  the  left  or  right  as  the  current* 
are  |po»itivc  or  ne^jative.  The  movements  of  the  coil  are  commu- 
nicated by  a  ibiUttd  to  a  fixe  j^dan"  »yt>hon  which  i*  continually 
ciniltmf;  ink  upon  a  strip  of  ])a|>cr  whicn  rnoviw  under  it,  so  that 
ilm  luk  liMrks  show  the  movewcntit  of  th&  ooil,  Mtd  the  nuirks 
being  to  right  or  left  of  a  centre  line  on  the  poper  con  bo  read — a 
mark  to  the  left  being  a  Morse  dot,  and  one  to  th«  right  a  daeb. 
I  eawthaiatait^niaol  ayphon  reoofder  at  wwk,  and  then  aeaaae 
little laikto  deiire  ta  oooiiealiin  with  telampUng  over  cbMmh 
unkas  it  l>a  a  method  of  doing  ao  moro  rapkflv. 

I  saw  many  other  kind*  of  apKial  telegraphing  apnoratoa,  anch 
n»  fire  alarm  and  police  alarm  telegraphs,  both  of  which  ore  ooa> 
h'ldcre^l  indiapenaablo  in  other  ports  of  the  world,  and  very  many 
domestic  telegraphs— annunciators,  as  they  are  called  in  .^onerica. 

In  an  hotel  whero  I  stayed  in  New  York  there  was  fixed  in  each 
room  a  dial,  divided  into  ".'>  ^e>,'ment»,  on  wich  of  which  was 
written  something  whu-h  the  occuprinl  of  the  rr>om  miffht  be 
Hiifiifosffl  to  want.  f  cojMed  a  ritimbcr  of  ihcw  want.c,  and 
iiiiid  thi-rn  to  be  ' '  >bTnager,"  "Head  <\aitcr,"  "Hat  waiter," 
"  Hoot  bl.ick,  "  hail  boy,"  '*  Barber,  "  "  Window  outD," 
•  Kn^'Micr,'  "loe."  "Messenger  boy,"  "Milk,"  "  Laun- 
diOKB,  '  ".More  steam,"  "  Letlen","  "  Wash  list,"  "Chamber- 
maid," "  Scrub  woman,"  "Coal,"  "('arrlage,"  "  Morning  paper," 
"  Fruit,"  "  Breakfast."  A  milled  screw-hood,  fixed  to  a  poiater, 
projected  through  the  ghua  oover  of  tho  inatnuMBt.  One 
morning  I  moved  the  poiiHar  to  "  Booh-blaok.**  In  a  Unr  eaoonda 
it  movwl  on  to  aoro,  showily  me  that  my  signal  hod  been  recelTad, 
and  in  about  a  minute  orno  a  nigger  mwienis  appearance  armed 
with  all  tiecossariee  for  giving  me  a  "  shine."  That  hotel  I  found 
to  have  electrical  apparatus  in  all  sorts  of  places.  Tbe  doors  of 
the  water-closets  would  not  close  from  outside,  but  directly  I 
stepped  inside  pressure  on  the  floor  closed  a  cironit,  released  a 
catch,  and  the  door  was  closed  by  the  force  of  a  spring  which  held 
It  closed,  an  enamelled  dii>c  on  the  outside  showing  at  tbe  same 
time  the  word  "ongage<l.  "  Hurfjlar  alarms  were  mt«d  to  every 
window.  Theee  consisted  of  a  r<im)>lc  clip  arrHngcd  so  that  tho 
least  movement  of  the  window  would  prean  Llie  two  |>ieoon  of  meUil 
together,  so  closing  an  electric  circuit  which  rine«'  ati  alartn  bell 
and  actuates  an  indicator,  which  shows  the  room  the  fcignai  oomae 
from.  A  key  fontonod  to  the  clip  is  arranged  to  throw  the  room 
out  of  the  circuit  ii  tbe  occupant  wishee  to  open  the  window  wide 
without  ringing  the  alarm. 

In  winter  the  loomalBlhaAhotalafa  kept  team  by  steam,  and 
the  anpiply  of  itaan  to  iha  pipoe  ia  aatoaiBfeioalhrngalatad.  It 
waa  aaaiMr  tnaa  wbeo  I  waa  tiwre,  eo  that  I  aid  not  aao  tha 
appavatoe  at  work,  but  the  manager  told  me  that  it  had  gone  on 
all  right  for  two  wintera.  A  thermometer  is  arranged  so  that  aa 
soon  OS  the  temfierature  reaches  the  desired  point  a  contact  ii*  inaile 
which  closes  an  electric  circuit,  and  by  means  of  an  clectromiLf^not 
cuts  off  tbe  supply  of  steam,  TXrectly  the  tpm|>eralure  falls  below 
tbo  limit  the  tipparatuH  a^am  works  and  readmit«  the  ^t-eaiu.  Tlio 
arranfTPrnent  I  miw,  and  which  the  manajjer  uaUs  a  iherrr-'j-'tat, 
conhi.itfd  of  a  strip  of  brass  and  one  of  rubber  (materia!-  .^bu  li 
e\|ifttid  diilerently  under  the  same  de^'roe  of  heat)  riveted  together 
ut  one  en<i.  Tills  com(>of<itei  Titri|i  m  marked  unequally  by  changes 
of  tem[i  ratur©|  the  two  pieccH  beinj;  fixed  at  one  extremity  while 
free  at  the  other.  Ther*  in  an  a|i|ireciable  ranfjo  of  niovement  .it 
thu  frcv  end.  This  ctiiiblea  a  coi>Uu;t  to  be  modo  at  auy  point 
within  that  range,  while  a  screw  adjuetmrat  arranges  for  tbe 
contact  to  take  pUce  at  any  temperature  within  deeiwibio  Umita. 
Tbe  thermostats  ore,  it  ia  aaid,  so  senaitiva  aa  to  laqnod  to  the 
change  of  a  single  degree  of  heat. 

Similar  thermostats  are  natd  aa  fb«  alanna,  when,  of  oooiao, 
they  are  set  not  to  make  contact  aatil  eapoaed  to  n  beat  of,  eay, 
120deg.  to  16Cklog.  Arrangements  era  made  then  for  the  oontaot 
to  ring  an  alarm  and  actuate  an  indicator,  which  shows  in  wbidi 
room  tlie  excessive  heat  exists.  Somptimes  it  is  an'angod  that  the 
heat  indicator  and  the  burglar  at.irm  i<hall,  when  they  tnuko 
contact,  atno  lisrhtan  inoandcaoent  lamp — in  theformor  cose  in  each 
nxim  in  the  house,  aad  fo  tha  latter  in  the  rm»  onlyadMuoa  tho 

abirm  wa"  t;i\  on. 

I  did  not  «e«  this  in  America,  but  an  Enj;liKh  j;ontlemaii,  resident 
in  Viennn,  showed  mo  the  way  it  wan  done  in  several  larjfe  estab- 
lishment^  (here,  raid  in  other  (.erman  citie». 

In  oil  tiiti  cuuiilties  I  viftiuxl  1  looked  uu  the  t«lephuiMi  sy8l«iaa, 
which  I  found  very  much  alike  in  all.  Snort  distance — that  ia,  io 
and  about  cities — most  frequently  done  through  cables,  laid 
undcrgiottnd  or  anapended.  la  iha  airs  wkUa  loBg'diatanoe  t«lo- 
phony  waa  ib  ax  MM*  dona  twrnaana  of  overhead  wine.  Ispoko 
from  Vienna  to  Pirnna,  ana  otlter  ciUee,  the  furthest  disteooa 
about  300  milaak  In  uuiriea  I  epoke  over  much  greater  distonooa ; 
one  occasion  over  600  miles,  always  quite  plainly  and  without  the 
smallest  difficulty.  In  Europe  it  was  not  always  eosv  to  get  the 
intormatfam  1  wasted,  owing  to  the  foot  that  I  oneo  viait«d 
«Mbtiahiuaiitowhai«tMluaiinadgoof  ■aglfabwaa  aalinltod  am 
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.i»  my  knowlodge  of  Gomun  or  lulian.  The  contala  tmrj- 
•  licro  were  kind  enough  to  send  an  inlorproMr  with  tno  to  to* 
ui  iuuH  electrical  plocea  I  wiahed  to  visit  Bat  talking  upon 
«»cli  II  icrtl  niAtt«ra  tnrou);h  an  interpreter  who  knows  nothing  about 
ho  .'»ubjeoL  talked  of  is  a  tedioua  prtx^X'Sfi,  ho  that  I  oft*n  left  n 
>laco  only  halt  satiiified. 

I  fouti<l  that  the  quc«tion  of  Htirr<v"»ful  (ck'|ihony  wju4  not  one  of 
liatruinotU(<  but  of  wiring;  ;   if  tlie  wiring  i»  [/tojKji  ly  cairiwl  out — 
•rofierly  .OS  rcKiinls  the  rondiintiv  ity,  the  iii«ulation,  ami  tnkinj? 
Ill")  iirecnuiioiiH  .i-^uiDrtt  induLiiiin,  almoet  any  telophonu  will 
■  itvik  all  right.    Wiuu  I  wa.«  ir»  London,  Mr.  W.  H.  Prcc^o,  ctiief 
li'ctrie  engineer  to  the  Toft  Office,  ahowod  me  the  aminfjeincnta 
luule  ui  connection  with  the  London  to  furl*  telephone  linoi'.  It 
wa?"  il;  iiiL'iit  for  a  long  time  that  sikcakini;  throi4<;h  n.  i"ubmiiiino 
:Mble  oi  iho  loneth  roijulrwl,  .•md  ((jnnttcUxi  Ut  two  land  lini-!«, 
would  be  practiciuly  irajjos-Hiblo,  hvit  Mr.  Preece  and  his  asaixUinu 
went  carefully  into  calculalionn,  nnd  iift-rwarda  ox|)0rimentti,  Mid 
w«t«  convinced  that  it  conlii  bo  donu  :  ami  the  result  haa  proved 
thorn  Co  be  right,  for  communiaitioii  'h  m  coniploted  in  March  last, 
Mid  (lis  MOOMB  of  the  lino  haa  boon  moat  pronounced.    The  land 
litra  On  the  Engliah  aide  ia  of  copper ;  weigh*  40Ulb.  to  the  mile,  haa 
an  electrical  realatUMOOf  2 '2.5  nhcn-4  to  the  mile.    It  >•  sanporCMl 
on  wooden  poles,  fixed  70  ya-nU  u^iurt.    The  going  and  tetiuBliig 
u  iron  are  made  to  spirally  twist  round  each  Stibm  all  tli>ir»r.  Mm 
"I  >iral  being  compieiod  at  erery  fourth  iioh.  The  line  fe  SonOw 
long.     The  French  land  line  is  similar  In  construction  to  the 
Eneliah,  but  the  win  ii  thicker,  being  (iOOlb.  weight  to  the  mile. 
It«  length  is  2IM  milee     The  Cftolo  OOaoMtiiig  the  two  land  liuoa 
oontaina  four  separate  ooadaeton^  two  for  each  circuit.  Each 
conductor  is  a  strand  of  seven  pure  copper  wirca,  w«(gbitu:  1601b. 
pornauticiil  mile,  with  a  resistance  of  aDoutT'OohnMparinilo.  It  is 
<To\  orotl  with  three  alternate  liiycru  of  Chatterton's  compound  and 
K>ittuparoha,  weighing  SOOlb.  [wr  mile.   The  insulated  wires  are 
twi«tod  spirally  round  each  other,  and  then  served  with  tanned 
hemp,  on  which  is  laid  a  spiral  sheathing  of  16  galvanised  iron 
wires,  each  O'isin.  thick— a  coating  of  mineral  pit^h  jind  wind 
protects  the  whcilo. 

Tlio  cable  wa«  hilii  without  any  inishap,  tikough  very  biul 
wcAthor  wan  experienced  tit  the  Kn^;li»h  end  of  the  work,  find  when 
the  joint*  wore  iniulo  with  the  two  land  linos,  talking*  bctwwm 
l>inaoii  and  Paris  waa  carrieil  on  without  the  least  trouble.  I  liad 
>«cnt  me  a  very  intereHting  dcHcription  of  the  whole  work,  buiMinj; 
the  land  lines,  coniitruciiti^'  and  laying  the  cable— from  which  I 
liave  taken  the  extracts  1  have  given.  The  tariff  of  charges  ha.s 
been  fixed  at  lof.  for  three  minutea'  oonvenwition  between  ihu  two 
citiea.  It  in  ju^t,  40  years  since  the  fir»t  teleprajili  cable  was  laid 
betweeti  En^l.md  and  France.  Who  then  woukl  liavo  th<)ui;ht  it 
possible  to  livo  to  Koc  one  laid,  over  which  (and  over  nearly  3U0 
miles  of  Und)  they  would  be  able  to  wlk  as  {jaialjr  M  If  the  jMnoo 
thev  were  talking  to  was  alongside  them  ? 

Wins  plaead  under  tbe  ea*  naturally  lead  me  to  speak  of  under- 
t^oad  wliML  Bleetrkel  anginaera  and  maoagera  like  to  have 
WMir  wina  whan  tbqr  «aa  tlMoi,  aad  tha  oan  of  placing  wires 
nndwmtnid  baacanwd  lhaaa  wha  fesTa  to  ind  ibaaMDey  to  tight 
agButn  nndorgrooDd  ayataiaa.  Tbara  la  no  donbt,  however,  tloal 
aiJ  wirea  in  large  eitlea  iriU  befora  maay  years  are  over  be  under- 
ground I  was  a  member  of  a  hoard  appointed  by  the  (tovern- 
inont  hare  to  en<]uire  into  the  merits  of  several  plans  which  hod 
been  proposed  by  local  men  for  placing  (iia  wires  underground. 
While  engaged  in  that  encjuiry  I  looked  up  all  I  could  of  what  bad 
and  what  was  being  done  in  the  same  wav  elsewhere.  I 
'  on  my  investigations  about  a  year  later  when  preparing  a 
\m\mt  on  the  subject,  which  I  read  before  the  Australasian 
Aiwociation  for  the  Advancement  of  Science,  so  that  I  was  fairly 
well  (.osted  up  in  the  subject  and  had  a  fair  ac<]uaintance  with  its 
coMt  and  difficulties.  It  was  somewhat  of  a  surprise  to  me,  there- 
fore, to  find  that  in  most  of  the  cilie"  of  Europe  I  viMfwI-  an  well 
a-t  in  tbe  chief  ones  of  Amoricti  —  umlLruround  «  uin;;  i^  ;,'oin^;  on 
riipirlly.  The  rotntwnie*  ha<J  to  f.\ce  tlie  cxiienditnro,  and  found 
il  not  Hi  \ery  drpadful  aftor  all.  I  doii  l  ret,'iir  1  oNcihoad  wiros  as 
R'l  L'rojit  r\  nuiTiaiHNj  jix  (•oinc  |)C'Op!e  do.  It  dcjicnd-'  chiefly  U|)on 
tlx:  mrthoilM  of  h  \  in^;  I  horn.  Qui'  i^trcet  polu  hyt-ctn  in  copiod  from 
Atiicri  a.  Mardly  anywhere  eliw  dul  I  IMSC  lines  of  ]>olCKinttie 
Htn  etc  of  oitiuji,  The  wiree  (thoee  which  are  not  undcrj^ronnd) 
am  ii'uiilly  n.-\rricd  over  the  roofs  of  the  lioii-e,«,  w  that  they 
c.iiinnt  be  f'ocii  unlu!«'«  one  look!<  for  thLiii.  <  'ert.iiidy  come  of  thti 
ntnicLurc*  o»  which  they  are  tixed  wo  very  ugly  uhcu  one  does 
see  them.  The  plan  suggested  by  one  of  our  members,  Mr.  Seitx, 
in  a  scheme  he  laid  before  the  botud  I  have  referred  to,  has  always 
seemetl  to  me  to  be  subject  to  lees  objections  than  most  others  I 
have  seen,  and  I  cannot  think  the  coet  of  it  woukl  b«  probibitiTe. 
It  was  to  malta  cbannala  diraolljr  nodar  tba  paving  aMoaaaf  Uia 
^'^nSypBli  rtanrti  ^'^^'^  *bhM  ba  kdd  aaa^cygf  wfthiaoBaa- 
n  ^haafirfai  It  whlwa  eanaaclkma  omild  be  made  bakwaaa  tlwiBain 
wires  and  wires  leading  to  the  houses  between  the  (lolos.  Thus, 
the  main  wires  wouki  he  underground  and  the  distributing  wirea 
overhead.  The  polea  oould  be  oaed  as  lamp  pillara,  letter  boxes, 
and  for  other  parpoaea. 

Id  America,  as  most  people  know,  tlier«  h.'i-<  iKeti  ;;rcnt  trouble 
about  overheaid  wires,  and  the  conclosions  come  t<i  ato  tliat  in  all 
eitio«  of  more  than  125,0(l0inhabitants  wiros  ahould  goundcrgruund, 
but  that  if  they  are  allowed  to  remain  overhead  thev  must  oe  fixed 
in  sooordaoce  with  rules,  which  prescribe  the  methods  of  fixing, 
the  (ixts  of  diOerent  kinds  of  wire  used,  where  they  are  to  be  fixed 
and  indeed  everything  connected  with  thorn  which  exf^ricnco  hnj< 
•bown  to  bo  nG<;c^(Mry  in  the  intereslH  of  Knftty  and  clliciuncy. 

In  the  State  of  New  York  nnd  In  >ei.  eral  other  Stale-'  there  are 
boards  of  electrical  OOn' r  i I  v  l  o^o  duty  it  i'*  to  hoc  that  the  ru  low 

aia  cviiad  out.  Something  of  tbe  uind  should  be  done  hero. 


Either  a  board  of  electrical  control  for  Victoria  should  be 
appointed,  aa  in  America,  or,  as  in  England,  a  branch  of  one  of 
the  Oovemment  Departmenta  should  have  the  duty  placed  upon  it 
of  seeing  that  proper  rules  for  the  fixing  and  working  of  eloctrioal 
wiroa  and  aptiaratus  aro  carried  out.  The  rule*  which  were 
drawn  up  by  this  institute  in  conjunction  witli  the  Kire  L'nder- 
writers' Ais'wiatton,  nnd  which  have  l>ecn  enforced  by  the  latter 
body,  have  done  nuich  ifotwl,  but  tliey  do  not  \;a  far  otiouj^h,  only 
demfirsjj  wit  fi  wires  winch  .illect  tlu;  .uifety  from  (Ire  of  buihlings 
insurwl  by  the  OOmpaniOiK. 

When  1  was  in  Ijondon  I  had  the  ^ocyl  fortune  to  be  pre^'ent  at 
a  meeting  of  the  InHlilution  of  Electrical  Engine«r!<,  at  which 
Major  Cardew,  the  ele<}trical  inispoctor  for  the  Fioiutl  of  Tr.ule, 
read  a  pa|ier  upon  "  Ijv».-<  and  Hules  relating'  to  Kl<x;lrical  C-oti- 
doctors,  etc."  I  alho  hoard  the  disieoiMiion  iifion  the  |kaix;r,  and 
«hich  Wikj"  joined  m  by  many  of  the  cMuncnl  men  wfio  were 
pieiiCiiil,  and  whosiu  knowledge  aud  cxiH,'rienic'  ^ave  much  value  to 
their  opinions.  I  was  greatly  impressed  by  what  I  heard,  and 
before  I  loft  London  obtained  from  Major  Cardew  and  Sir  Thoe. 
Blomtiold  (one  of  the  socrotarioa  of  too  Board  of  Trade),  all  the 
English  Acts  of  Parliament  and  Ibd  BoanPs  rulaa  and  ngulatuMia, 
witb Mm  ini<>ntion  of  pfaioing  tban ni  the  sorvioaa of  whoetrar auy 
ba«iQ  tha  duty  pbkoed  on  tbam,  of  dnnrlog  up  aa  Act  af  RMMimawfe 
aad ndaa for  aaa bote.  Ialaabadgl««  may  tballaMroC  Naw 
York  aad  (ha  Elaetrieal  BanarintaiiaeBt  of  tba  flftv  af  Cbkago  the 
mtea  ooaneoted  with  the  subject  in  Amerksa*  eopui  «[  baaida  af 
aleetrioal  oontrol  rc|X>rta,  and  other  (ta|>era  of  faitaraat» 

I  saw  the  uodoi^round  work  carried  out  In  a  ggod  many 
European  cities,  in  Ixtndoa,  and  in  America.  The  syalant  vaiy  u 
accordance  with  the  voltage  of  current  used.  If  iow-proaeureoilly 
is  employed,  there  is  not  so  much  danger  of  leakage  as  if  curronta 
of  high  tension  are  used.  In  the  latter  case,  thoroloro,  much  more 
oare  la  required  to  ineolate  the  wires,  conaecioently  more  expeasa 
is  entailed.  In  Rome,  very  high-claas  cabteK  are  pUoed  in  wooden 
troughs.  In  Vienna,  I  saw  a  very  costly  plan.  A  brick  in  cement 
channel,  linofi  first  with  a.«i>halte  and  then  with  wood  iscmked  in 
[wiraflin,  wnji  built  aliout  .Tft.  below  the  Burfaco  of  the  Hlrect.  The 
ehaiinel  wa^  ISin.  actor's  the  Ijottom,  which  wai<  Hat,  and  13in. 
bifjh,  the  top  bein;,'  arched,  and  having  a  plot  through  which 
cables  wore  [»iu<!i<Ml  dow  n.  Troughs  made  of  wood  saturated  with 
iMvrallin  were  place<l  on  tlie  thxir  of  the  channel,  and  in  them  very 
highly  innulated  and  kad-coutod  cabluo  were  laid.  The  slot 
through  the  roof  of  the  channel  liad  a  watertight  cover  tittcl  to  it, 
«i  that  every  pre<MUtion  wa.K  taken  to  preserve  and  protect  the 
cnblei".  1  a-kod  the  enginc»er,  who  (<howe<l  me  one  of  the  chanuelfi, 
if  it  ViM  not  dreadfully  oxixjnsive,  and  he  said  that  it  certainly 
co.«t  a  goo<l  bit,  but  they  thouglit  il  |>.ii<i  bettor  to  do  the  work 
thorougldy  at  lirsL,  1  *aiu  it  was  well  to  be  hinj  to  have  command 
of  money  enough,  at  which  he  smiled  and  shrugged  bis  shoulders. 
It  seemed  to  me,  indeed,  that  the  system  adopted  almoet  alvava 
depended  npoa  tba  ikfanaat  of  tba  firm  or  oofporatioo  doi^g  taa 
work. 


Ifaa  gwataat  undertaking  in  aadanrnMod  work  I 
Fananti  eable,  to  carrv  oatMnt  of  10,000  voiti  wawiiio 
Deptford  sUtioa  into  Londoa,  tliare  to  Iw  tfaaMomMd  Into 
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to  carry  Otttront  of  10,000  voiti  j 
a  into  Londoa,  tliare  to  Iw  traaa 

modernte  prewnrea  for  diatribotion  to  the  oompaayla « 
When  I  visited  the  Deptford  station,  I  saw  the  whole  prooeaa  of 
making  the  cable,  about  two  milee  of  which  were  being  made  par 
week.  The  proceca  is  aa  foUowa:Coppar  tube,  about  lin. in  diametar 
and  lin.  thick  is  cut  otf  toa  langtb  of  '20ft.  This  is  taken  to  a 
bench  and  a  aheet  of  brown  paper  wound  round  it.  It  then  goes 
to  tbe  ioaulatlng  machine,  wbara  ii  has  sheets  of  brown  paper 
previously  prepared  by  being  piu>«ed  slowly  through  a  cauldron 
full  of  hot  black  oil  or  wax,  wnich  eoaks  thoroughly  Into  the  (lauer, 
rolled  round  il  as  tightly  as  i-rf>i.-«ible  till  there  is  about  half  an 
inch  of  the  prejiared  pa{>er  wound  on.  The  in«uhite<l  tube  is  then 
slipped  intoanother  eopjiertube  jvist  big  enoiigli  to  receive  it,  liio 
quantity  of  copper  in  tins  tulie  being  exactly  the  Kimc  .ik  thiit  in 
tlie  inner  tube.  Then  it  is  pa-»e«l  ihiough  a  draw  pbitc,  which 
M|uee2C8  the  outer  tube  very  tightly  on  t<i  the  insulation.  Tbeii 
the  outer  tube  is  in»ulat4^1  in  ilie  Mime  way  as  the  other,  and  the 
double  tube  is  then  i-lip|>ed  irito  a  |>rotecting  cii.ie  of  thin  steel 
tube,  in  the  centre  of  which  a  hole  is  drilled,  through  whicfa  hot 
wax  ia  bmtA  by  •  loroa  pump  to  dtive  oat  all  air  and  form*  adiid 

iua»s. 

The  concentric  main  thus  formed  i."  LtlfL  long.  The  distanei) 
from  l>uplfoid  to  tlie  pwt  of  London  the  current  w  to  bo  taken  to 
is  about  seven  miles,  and  as  there  were  three  mains  to  be  laid 
down  tho  number  of  joints  was  very  considerable,  and  upon  the 
joints  being  anoceeafally  madadapaadad  to  a  very  great  extent  the 
efhcioncy  ol  tba  nain.  Wa  mnit  MOMmbar,  too,  that  tba  curreat 
tobatraaamittadaverit  waaof  10^  Vttlto  praamia,  aa  tbat  if  a 
weak  ^ot  axi«lad  it  would  be  fauiM. 

Aflaranvmbarof  plaaafor  joiaiag  tin  iangtha  iiad  bean  axpoil- 
meatad  with,  tba  folbwing  waa  adoptad,  and  when  I  waa  Umm 
waM  said  to  have  proved  ihorouKhly  suocessfnl :  Saob  laogtb  la 
taken  to  a  latbe^  where  one  end  is  turned  very  eanifnUy  and 
smoothly  down  in  a  tafier  of  6in.  length  from  the  centre  conducting 
tube  book  to  tlto  outer  one.  The  inside  of  the  inner  cop|)or  tube  ia 
then  accurately  bored  out,  and  a  leoigtb  of  taraad  oopper  rod  foroad 
into  it,  so  as  to  make  an  accurate  matallleM,  A  sleeve  of  tbin 
copper  tube  is  then  slipped  3in.  or  so  over  the  end  of  the  outer 
conductor,  which  is  left  bare  for  the  purpoee,  and  is  there  com- 
gated  down  upon  it  with  three  corrugations.  This  corrugating  ia 
a  very  important  fiart  of  the  Ferranti  main,  as  it  eosurea  Iwth 
Ijood  metallit"  cIoetrifTi!  eontrnct  and  a  strong  tnoehanlcal  joint. 

The  other  end  of  the  -t^ft.  length  is  troiit<i>i  in  a  corrcsjwndinjj 
way  to  form  an  cv.ictly  opiK)sitc  contour,  into  which  tbo  end  of 
tho  next  length  can  Iju  forceil  lightly  ;  that  is,  the  end  is  turned 

out  in  a  hollow  ooned  or  taper  form  from  the  ontaido  to  a  length 
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of  Sin.  When  the  endf>  of  two  lan^ths  arc  pushed  together,  the 
wdid  rod  which  projects  from  the  inner  oop)>er  tube  of  ono  length 
gOM  into  the  inner  tube  of  the  other  length,  and  the  xleeve  on  the 
enter  tube  of  one  leuf^th  ulipg  over  the  outer  tube  of  the  other 
length,  and  ia  corru^^atotl  on  to  it.  Before  the  two  endn  are 
l)roiight  together  a  nleeve  formed  of  inxulatetl  |Mt|>er  covered  with 
a  ><t*el  tube  i«  flipiNjd  on  to  one  of  the  lonjrth".  nii>l  n*  «non  a«  the 
proccH.iet*  I  have  dcnci  iboii  arc  roin]4i;t<.»1,  tli''  .olrovp  is  -lijiped 
over  the  joint.  Hot  wax  tiifti  forced  in,  and  e  ithi-nri  of  ihn 
Bteel  jointing-ploco  Ih  con  u^';<U-'i  down  upon  the  stod  ]>i '.<\vi  i  iu  j 
cover  of  the  two  lenplhn  t  lni!;  jaineil  together.  W  lim  I  »».•«  ji< 
Loiuion  iluTc  wii>  ilfoiil  n  mile  nf  the  mains  l.iiil  i|i>«ti  urid  teftod 
with  a  current  of  from  lli.tKA)  u>  lO.tXIO  volts  piMiourv,  and  .«o  far 
DO  Inwkdown  had  occurred. 

The  nttchinery  at  tlio  l>eptford  »lNlion  corro«|iond«  with  the 
nuiiiu.  Wben  corapletod  bbore  will  bo  fix  imimmit  Oorliwi 
mai^am,  twoof  1 , .vxi  h. p.  oacb,  and  faor  of  6,<i0()  h. |>.  «idi.  Onl^ 
dw  two  smaller  ones  wero  in  poaiiioo  whou  I  riaitod  (ho  alation, 
Cat  of  them  driving  a  Perrsnti  altonwtor,  dengned  (o  gire 
oamntol  about  KK)  ampere*  at  IO,QO()  voltfi  |>rc><iiure.  Tbe  engines 
ia  VM  ran  at  a  «{tood  of  65  rovolutlony  iter  niinuto,  with  xtcam 
premure  of  1801b.  The  flywheel 'm  '2l(t.  in  diameter,  and  Mft.  wide, 
grooved  for  40  driving  rotieo  of  5in.  girth.  There  were  I'J  Itaboock 
and  WlIeoT  boilers  iti  use,  12  more  were  just  tixod,  and  '24  more 
will  1x3  in  jxi-^ji  1  '  I'll  the  station  is  complete,  giving  n  lotid 
steam  jwwet  of  -l.iKii*  h  i>  The  dynamo  in  u«c  nti  nrmntiire 
whicli  wei(jli«  wilh  -liiilt  fully  LVi  tou.i.  It  run.*'  ,\>  .i  "[k  i^l  of  [lii) 
revolutions  a  minute.  Tin:'  lieiil  m:i;,'net.f'  of  thi»  clyri.uno  weigh 
•bout  42  tons. 

I  thought  thill  miK-hiiic  wjiii  a  pieLly  big  ono,  but  it  is  a  dwarf 
coiai>ait>-l  rt  ith  tlio  t  wo  being  conotructc*! ,  the  shaft  and  frame- 
work of  which  1  «aw.  The  shaft  alone  weighe  'J7  tons.  The<e 
noneters  are  to  bo  driven  by  two  enginex,  one  on  each  side 
directly  coupled  to  the  armature  ehafk  The  output  of  each  of 
tbow  dyBUtoi  ia  intended  to  bo  IQ^OOO  Oib.p» 

Of  ooorao.  thot«  ha*  been  a  groat  deal  of  talk  aboot  the  Dcptford 
Nheme.  liie  idea  of  u«ing  currciiUi  of  such  prenuro  in  declared 
to  be  nudnees ;  danj^er  is  s|iokcn  of,  and  all  sorts  of  failurcfi 
prophecied.  Time  wdl  tell.  If  the  l)optford  .whcme  is  a  success 
tt  will  reduce  the  cost  of  production  of  electric  light  very  mal«rial]y. 
It  ia  much  to  be  hoped  therefore  that  it  will  bo  sucrensful. 

There  was  a  great  electricid  exhibition  held  in  P.<l  in  burgh  ln.xt 
year,  and  as  the  Irt-^titute  of  Elcctrir.il  Kuj'inoers  held  a[i<»ri;U 
nieelinLTs  t,hero,  I  timed  my  visit  to  the  Senli^h  capital  10  a-'*  (o 
be  able  to  ntteii<i  ttio  meetlnps.  I  w:i->  well  re(Kvitl,  for  I  met 
theie  el^e'liieiil  eii).;itieer^  from  all  (i;irt-"  of  Ihe  wiirlii  and  ha<l  tlie 
pleMure  of  ^o  intr'Kluction  to  a  good  many  i>f  I  hen.  Fortunately 
forme  a  upon  the  lighting  of  our  l'i.'>t  eviilhttion  which  1 

had  Mnt  to  the  institution  had  been  read  and  diMcuitsod  not  very 
long  before,  and  I  found  that  aa  khc  writer  of  that,  and  at  an 
Australian,  and  a  jMuit- president  of  this  institute,  I  wa.«  the  object 
of  a  f{Ood  deal  of  inlerent.  Indeed  I  never  waa  treated  »o  well,  had 
very  many  mora  invitaUone  to  viait  iieople  than  1  could  (lossibly 
MMfil^  am  mw  made  muicb  of  gwianuly. 

Beelaoo  diMOMfona  tipon  vmrioos  lottresting  evhiVut-,  |u|A.'i> 
vara  road;  one,  by  pupils  of  Prafa.  Ayrton  and  Terry,  ii|ioii 
aoooadary  batteries  being  esiwciaUy  Taloablo,  as  it  i>howcd  the 
atroflg  and  the  weak  {wints  of  theiw  very  valuable,  and  as  thoy  nro 
beKinning  to  be  considered  indisfiensablo,  imrts  of  an  electriesil 
light  and  |iowor  system.  The  results  of  the  in\CBti'_'ri*!n:iH  ,r.v\ 
oxiwrimentH  entered  into  by  the  profon.wrs  and  their  win 
very  satisfnofory,  a"  'he  cpronilnty  hixttcries  were  provci  t«  bo 
Cl^imblo  of  iieiiii^'  ii<eil  (iinici  eomlitiori-i  moro  varied  n«d  severe 
than  waa  hefxrf  helieve'l  |x,>^jiIi1i',  ^iml  to  ^;ivo  out  when  ii!0[wrty 
formed  an'l  U*:<1  .i  timrl)  iil;,'lifi'  |Hjrretila','e  of  the  elielV'.N'  i'>l" 
them  than  bud  jircviuusly  l>«un  obtainO*l  frOiu  tlit-m.  1  euumietni 
that  paper,  and  the  lengthy  discussion  which  took  place  ii|H>n  it 
afterwanls  in  London,  to  the  attention  of  olectrical  men.  As  I 
said  at  the  Edinburgh  meeting,  I  expect  !<ome  day,  when  I  ^isl  a 
proper  place  to  form  and  change  secondary  battorios,  to  substitute 
iliOBi  for  the  many  handful«  of  primarv  oalls  I  have  in  use  working 
tlM  lollwmy  olootnool  telegraphs,  baaiaoa  lighting  the  cai  riages  and 
daiiw  •  of  work  wbioh  I  beliovo  no  othor  olootrioal  machinery 
ean  do  op  welL  I  aaw  aaooodaiy  botterieo  oaed  for  lighting 
Clielsoa,  wbOrO  they  wrrs  flU|Mplylng  current  to  about  .'i.OUU 
lamps,  very  oaUsfuctonly  to  tbe  consumers;  and  the  very 
obliging  manager  of  the  company,  who  showed  mo  all  the 
dotoila  of  the  system,  told  mo  thai  the  directors  were  cjuite  satisfied 
with  the  result  from  a  suppliers'  noint  of  view.  I  saw  them  used 
for  telephone  and  telegraph  work  too,  and  what  I  saw  conllrmcd 
roe  in  the  belief  that  whatever  a  primary  battery  can  dn,  a 
•oooiKlary  ca;i  do  much  more  cheaply,  and  quit«  as  eihi-h.-nrly,  ;i> 
the  Host  prtmary  battery.  Indeed,  primary  batteries — such  an  tiiu 
Si  ImnHrhieff,  and  others  and  better  ons'?  ean  never  be  extensively 
used  AM  sources  of  electricity.  Some  ytsun  ago,  ei!»eriment  prove) 
that,  taking  the  cost  of  electric  current  prodiieeil  l<)  :i  ii\  n:iino 
machine  a«  one,  that  of  secondary  battencs  miglil  be  hqI  down 
as  four,  and  i)rimary  bfittorios  as  I'i.  .Since  that  time  tlynamo 
machinery  ami  secondary  batteries  havo  been  made  more  elliciont, 
but  I  do  not  think  pruaaiy  botterieo  Iwve,  oo  that  the  dillerenoe 
In  value  between  thorn  iaaow  aliU  greater ;  and  when  we  remember 
that  BOmo  of  the  ablest  invootigators  in  electrical  science  of  the 
praaant  day  are  dwoting  mneh  time  to  improvmg  secondary 
batteries,  and  that  thoy  are  so  capable  uf  being  improved,  I  thiiik 
we  may  take  it  for  granted  that  they  will  be  more  and  more  used, 
and  with  ijways  increased  siktisfaction.  Among  the  exhibits  at 
Edinbnrgh  which  the  members  of  the  Institution  of  Bloetrical 
Engineers  examined  closely  were  throe  I  think  I  rlioidd  say  a  few 
wonis  about. 

I.  Elootrio  Uanobao.  —One  af  i«moon«  by  invitation  ol  the  gentle- 


man in  charge  of  the  launches  which  ply  along  the  canal,  the 
members,  to  the  number  of  about  100,  made  a  visit  of  inspection 
to  these  launches,  and  were  taken  about  12  miles  down  the  canal 
and  back.  The  launch  in  which  I  was  was  driven  by  a  motor 
which  worked  up  tn  V'J  h  p.  It  waK  siipitticil  with  current  from  .tO 
secondnry  cells,  plftee.1  under  the  ^e.l^^',  riinl  rnti  at  t!ie  rule  of  ei|,'ht 
miles  an  hour  (ite  maxinuiin  hihjcI  beiii^'  l-'i  eveeii itiijiy  (i!iii>othly 
and  ]i!cii-''.intly.  The  \'«ltir.ctcr  Hhowed  thut  tlie  |ire»^nte  of 
cnrrcnl  wn.-  H)9  volt«,  and  thf  mno  in  eh;iri/e  told  luu  that  the 
\.il'a_'r>  w  u-^  only  rcilueod  by  M  ^  if-.  t  a  .lay  -  work,  in  which 

til-'*  (lie  exjicnililnre  of  energy  V4i^^  (  <.>it.:iiialy  tumuli.  Hie  gentle- 
men present,  some  of  whom  had  considcnvbleex|ieriences  of  electric 
launclien,  said  that  the  coitt  was  very  little,  if  any,  mure  than 
launches  iiro|>cltc<l  by  small  steam  engines  ;  and  I  need  not  any 
how  mucli  cl^wer  and  fraer  from  smell,  smoke,  and  Other 
aaooyanoea,  tbooleotrie  binnohoa  ware, 

Bleotria  hunchea  ahontd  be  emioontly  imltablo  for  aumy 
pnrpqaes,  for  example,  to  be  use<i  instcatlof  stotin  launebee  for 
wamhiiw.  No  gotling  up  stcnm  ;  the  [xiwer  is  always  ready.  It 
occuite  I  to  me  when  reading  why  tbe  lifeboat  did  not  laoT* 
QuectiM'  lii)  to  go  the  late  ahlpwraek,  that  eleetrfo  gear  might  be 
fittefl  to  such  b»atj(  lui  an  auxllinrv  power..  Two  or  three  horse- 
jMWor  might  be  arranged  for  ana  would  make  all  the  diflcronee 
in  proiielfing  a  heavy  bojit.  I  notice  lately  thai  the  Impei-i.-il 
(Tovcrnmentliavo  biul  an  electric  pinnace  luull  to  eoti".  l  y  lioo|..« 
between  the  ('hnth:«rn  ni>d  ShwrriPf''  doekyard  ;  her  •'[wed  is  etgbt 
kimtb  ao  Imiir,  ;«iel  nhe  will  carry  4'i  j >,i.'.seni,o,T.<  at  a  time. 

Another  of  our  exniniiiing  vii<it-<  wiu^  jtaul  t<)  a  telpherage  line 
which  WB«  doing  work  in  the  neiglil'narloxKi,  carrying  heavy  g:oocLs 
for  a  dihtance  of  about  a  <iuartoi  of  <i  uulu  on  a  steel  wire  cable 
siisiiended  attout  'Mt.  from  tne  ground. 

Tiio  telpherage  system  has  been  defined  as  "  tbe  transmission  of 
vehicles  by  electricity  to  a  diatanoo  Independently  of  any  contral 
e.tercisod  from  the  vehicle." 

It  is  an  attempt  when  ualqg  oleetrbilty  aa  a  noti«-e  power  for 
railway.'  to  nse  a  difbfttttt  form  of  road  lar  the  Toliloloa  to 
travel  on,  as  well  a  ilitTerent  form  of  motor  and  tohide. 

IVof.  Flcoming  .lenkin,  the  dwigner,  said  that  the  Idea  in  bia 
niinti  WA.H  that  by  using  e!«>Ptricity  as  the  jiowcr  one  or  two  or  any 
number  of  horse-power  coukl  be  drawn  of!  from  different,  inintf  of 
a  conductor  manv  inilcn  long  ;  it  would  bo  of  utlvantage  to  sub' 
divide  the  wcigfit  to  be  carried,  distributing  the  load  among 
many  light  vehicles  following  each  other  in  a  coiititoioim  streaau 
inst^.-ul  of  concentriiting  the  load  in  hea^y  trainr.  wi< lely  spoood 
apart,  »o  that  a  ph<>ap,  light  form  of  rend  would  be  tiuifieicnt. 

And  a  chej<i>  li^^hi  h>:rii  of  road  has  been  adojitel,  toi  the 
vehiclps'  trnvi  I  oil  r-ii'(i<  ti.le<l  metal  cjiblcs,  which  Can  eroff  any 
kind  '>f  eoiiiitr>  Milhoiit  lei'l^'e^.,  ear;  Inv  otkn,  etc  ,  being  neee*.-'.iry. 
No  luml  Mu;iUl  loipiau  Uj  he  py i vjtiiiitcd ,  no  fences,  gate  hourei-,  or 
any  of  the  other  similar  oxiwnsive  adjunctjt  to  railway  making 
would  l>c  rcpiired.  80  far  only  slow  speeds  have  been  attained, 
but  where  high-speed  travelling  ia  not  notimneij,  for  oonv4^anoe 
of  goods,  for  instance,  in  rooky,  mooatainona  OOoO tries,  from 
e  i  il  and  other  raiiiea,  the  tc^dmr  qntam  eaama  edmlmbty 
adapted.  The  ooat,  both  of  oonatmetion  and  maiatenaaca^  hi  aaia 
to  be  \  cry  small  as  compared  even  with  an  onlinary  rOad.  ^lecO 
is  a  telpher  line  at  woi  k  in  L\>rnwall,  too,  carrying  materiala  to  and 
from  a  iiiiiio  there,  with  much  Milisfnction  nno  ewnoniy  to  the 
mine  owners,  I  should  say  that  the  motid  cabh'  wliieh  forms  the 
Mild  al*o  carric."  the  electricity  to  the  inotoi^  which  drive  the 

\r\tU-\cH. 

The  gliding  railwi>y  was  another  interesting  exhibit  at  Rdio- 
Imrgii.  It  is  iini  cliji  'rii'.il,  but  \mj  s  j^itud  it  tiovorlliolos-'.  It  i» 
leL-iei)  iijwm  I  o  ]ii  i^ieiploti  :  1,  t'onsists  in  sub."!titut!n(;  for  the 
wli'il.-  ..rill  a  .Ir^  (it  I  idiiiHry  railway  CiU'ri.'Lges  slides  i^hieh  '^-liile 
oti  u  Ihiic  lilm  ul  waltT.  'X  l'ro|)Olling  the  Irnin  by  waujr  jHjwcr 
under  |>refi-uri' liy  mesms  of  pn)|)cllei*  I'laeeil  at  iiilorvals  on  the 
line,  and  dlscliarging  water  hori/.ont^Uly  in  tbe  direction  of  the 
train  into  a  bucket  nick  undemenlh  the  carriages.  The  slide?  are 
hnllow  c4st-iron  boxes,  the  bottom  part  reniovoil,  but  having  a 
furrowed  aiai-gin.  The  tender  carriea  water  nador  the  renuiaite 
preaaiuea  tor  supplying  the  alidea,  tbo  wmtar  lioiageooveyoi  tioot 
the  tender  by  pipee  wmob  poaa  wider  tbe  oarrtage. 

When  the  water  ia  adrattlod  into  tbe  hollow  part  of  tbe  alido  it 
naturally  aeoko  U>  cscajic,  bttt  its  exit  is  lm|x:dcd  by  furrows  on 
the  inai-gio  of  the  underside  of  tbe  elide,  and  at  the  same  time  the 
air  is  comproHSod  in  the  upper  part  of  the  slide.  When  the 
pressure  becomes  sulliciunt  to  lift  the  slides  the  water  flows  out 
e«|ually  on  all  sides  in  a  thin  him,  which  raises  the  slides  from  the 
rails,  and  it  is  said  the  resisttinco  to  the  motion  of  the  train  is  so 
slight  that  the  frftive  fore*'  of  I!b.  wei'„'ht  is  ennmgh  to  move  a 
ton.     AW  Hort.i  (if  tlon;.'^  are  ehume'l  for  the  ^liiloiL'  :;ulnA\,  hut 

the  engineers  I  he.ui!  .-^|H.M^oi  it  expr<Wi*oi  lioiib;--  a<  to  it...  vulitc 
for  various  rea^'  ris 

We  pnid  n  ^  i-ii  .il-ii  ;<i  the  Forth  Hrldgo,  wciu  over  it  .ui.l  lonier 
it  If  i"  a  iimii-ti iHifi  .Mel  wonderful  structure.  I  «ctit  ovi-r  '.he 
iiudtrgiouml  lailway  \M)rUs  -the  first  electrical  railway  m 
London.  It  was  not  eonipletc<l  when  I  wns  there,  but  1  have 
within  tha  last  few  days  had  u  letter  frum  tlie  electrical  engineer, 
w  ho  tells  mo  tbat  it  is  woi  king  very  aatiaftmtorily  indeed,  aM  that 
many  uMxe  like  it  are  projected.  It  la  SO  |iepular  thatcrowda  who 
want  to  travel  by  it  can't,  Bn<l  the  ipieetfon  of  increasing  the 
numlwr  of  lines  ii<  pi  es-iing  ii(>on  the  proprietors. 

I  Bitw  several  electric  tram  systomB<m  thooontinent  of  Eitni|>e.  nil 
giving  much  satisfaction.  Oneof  tfaeongineonof  t  he  lirm  o(  Su  luetts 
Bros,  told  nio  that  electrical  railways  were  ap|x»iicd  by  all  sorts  of 
interests.  People  who  are  interested  in  stoam  motors,  in  hume 
trams,  farnino  who  grow 'horse  food,  .■\nd  de.ilet-  who  hu|i|>ly 
it,  bor^i:  In  eeih  I  ~  .iml  niuiiy  otliers,  combine  to  lij,'ht  t  lie  .i-h  .moo 

of  eloclric  motore  for  nilwaya.  Unt he  wuAtiMyLVft  t<be  ^tt*WW,4l 
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tiherslat*  wOl  nnrlTO  all  tHhm,  and  an  iMmdng  io  number 
■lowly  bofe  mnly.  B*  told  mo  of  a  mat  olootrle  raJliniT  projected 
in  RuaM«,  tome  nuadndi  of  mlloo  HBfr,  the  plana  Rnd  esiiiafttM 
for  which  were  thm  beforo  tbo  C^nr  ara  hU  Mriiien.  Aim  of  one 
which  ho  boUevod  would  bo  COOO  on  between  Vienna  and  Boda- 
Paoth.  Eantpean  aaKinesn,  iw  aaid,  believed  in  electricity  ue  « 
nuikiva  powWt  and  financiers  were  beginning  aUo  to  believe  in  it. 

Italy  ii  a  eoantry  we  are  accuatomea  to  connider  oa  being 
very  poor.  I  waa  therefore  mocb  •truck  at  the  ma^itade  of 
the  enffinoerini;  worlm  I  niw  there.  I  landud  at  Brindiiti,  nnil 
trnvflled  by  rail  thenc*  to  Naplm  rui  Torento— for  about  half  the 
•  liRtiiitce  among  tlic  Ajiftcnine  range  of  moantainD.  The  railway 
°t<^-nn  for  many  tiiileti  cut  through  mountaino  and  over  grcikt  gor^f<. 
I  hp  train  portfed  out  of  tunnel  after  tunnel,  joined  together  by 
grroat  bridge*  buiU  over  tho  gorRM.  I  am  raine  W«  in  tbia  country 
would  not  attempt  to  baild  raoh  a  nilmy ;  wa  wanM  oomider  ita 
cont  jirohibitive. 

In  Homo  I  found  one  of  tlie  I'nicsl.  clceriii-  li^'litiiiji  stniionu  in 
the  worM.  Monoy  luvitihiyl  t^i  miikf  p\ i  rytliHi^  nhoiil  it  a.'^  ^oixl  asjt 
could  he.  Ilidewl,  llic  jrluii  iii  my  mind  w:if  tlinl  the  '^nn  c  oinpiiny, 
to  wliora  it  belonged,  hud  n  do-'iro  to  ^how  how  ox|>e)i»|ve  electric 
li^^hting  wiu<.  I  found,  however,  that  tho  ^mm  coni|JAny  whm  w) 
autustietl  with  the  electric  lighting  that  thoy  wore  arrftnjriii;.'  for  a 
very  much  lai^r  atation  at  TivoTi,  where  ii^  ;i  great  writer  |»iwer 
to  be  utilised  to  drive  dynamo  machinea,  (.he  currt-iil  to  cari  iud 
nndorgrouod  to  Rome.  In  Rome,  too,  the  city  authorities  were 
OiQI^ased  in  engineering  worka ;  making  new  atreeta,  and  otherwise 
boaHM^rfiy,  making  mora  coovoaient  and  more  healthful,  and 
Inaalonn^  Uwt  aadont  and  olorDAl  city  into  a  modern  one. 

Id  othor  Italiaa  oiUai  I  fonnd  tha  aama  atapw  oi  amriaaarinfif 
•etivlty,  wUek  ■omod  to  on  woodacfol  ooamMriog  (be  tmmenio 
wmom  of  moMgr  afient  jaarty  apOd  oaval  and  mlUtMy  works,  and 
tbo  taet  that  the  iamiflBM  etoadias  anny  maintained  not  only 
cost  00  much  to  maintain,  but  took  no  many  thousands  of  men 
from  the  ranks  of  producers. 

In  AniLrirn,  electricity  is  everywhere.  Every  UtUe  towo  ha*  ita 
central  KtAtion.  Arc  lamps  are  to  bo  seen  in  all  the  Dtraeta,  and 
inrf\n(lci«'C'i)t  lampe  ia  the  bnildii)gs.  Electric  trams,  too,  are  very 
frf<|<iL'nt.  The  milea^of  the  different  kinds  of  street  railways  iu 
September  of  lost  year  was  :  Horse,  6,043  milee ;  alaetrte,  ^,065 
niilea ;  aud  cable,  501  miles.  And  day  by  day  tbo  bo««e  ayitema 
were,  and  are  Heinj;  ehMngc-fl  to  f-lectrieftl. 

In  Albiiny,  Iho  State  rity  nl  Vow  S'ork,  I  ro'le  in  an  clectrir 
tram  which  travelled  at  I'J  niilLti  wu  fiuur.  One  purt  of  the  rout« 
was  round  a  hill,  where  the  mt  ve  w.-im  ronKiilerahle,  and  the 
gradient  1  m  15.  When  In  New  York  I  mot  n  lar^'c  tuimber  of 
electrical  men  from  all  parts  of  Amerieu.  They  hiul  oonie  to  Xew 
York  to  attend  a  meotlnj,;  »  hifh  in  heUl  Imlf-yeiirly,  and  nl  w  hich 
all  kinds  of  electrioril  i|  ,  i  rionsikreillscussea.  'riieyidl  lnu^'he<l 
at  the  idea  of  any  kinci  of  power  rompetinjr  HiirrK.isf iilly  with 
electricity  for  all  !<horl  railways,  ami  even  n;;ree<l  thnt  \<)  ycuirn 
would  see  it  n|>plie(i  also  on  long  linpi.  The  iife  of  olectririty  hnd 
given  an  iDi|K5tii*  to  un(ierj;roiin<i  niilwiiyt  in  larj;e  cilie^i.  New 
York  and  t'hicA|;o  are  iiaw  ecriously  cotiteijiijliiling  taking  the4r 
atrect  railways  undei^round.  I  aaw  a  sketch  of  one  dosi^'nuil  for 
Chicago.  Four  lines  were  to  be  hiid,  each  in  a  B0|Nirato  tunnel, 
twolobofocanoxiweMqratomaiidtbairthertwo  at  evoiy  itnet 

It  is  oariOMe  wfaon  thinkiag  oi  andeisnmnd  and  eleotrioal 
railways  to  aato  that  la  the  tfiwiiraiul  LcmSm  itfinn  of  Novomhor 
loth,  IH5.'t,  then  ia  a  dencripUoo  of  a  prapoNd  railway  to  oaaoaet 
Englauil  nndtheConlioent  amler  the  Straits  of  Doww,  the  nule 
U>  he  Uid  in  iron  tabea,  tbo  aiotive  |iowor  of  the  railway  to  be 
electricity,  an<l  the  tannel  to  be  lifrhted  by  tbe  nunc  medium. 

In  Ainnricn  whenever  n  motive  (tower  is  wnntod  oloctricity  ia 
ihiiMi^ht  of.  In  minmt:  to  tiun.situt  power  from  the  top  to  tlie 
bottom  of  shnftf,  to  crush,  haul,  and  immp,  iind  pro|iol  trucks,  to 
break  down  the  products  by  cloctrical  drillg  and  minors,  to  light- 
indeed,  to  do  everything.  Fancy  a  great  central  plant,  dynamos 
driven  hy  immonse  engines  constructed  and  worked  on  the  must 
ocunouiii'iil  prinriple*,  wtrnfl  led  from  tho  dyn/imos  all  nser  the 
town  «t  .my  voltage  doxireil,  tlieeurrent  trunHforTiicI  at  convmicrit 
plnrcs.  and  then  led  about  to  light  tl»e  Btrco!--'  aiirl  lioii.->e.<,  .-ukI 
ihisij  the  many  kiiKl.i  of  machinery  used,  not  only  for  ]ira[>ellin'' 
tramcnrs,  but  driving'  :-:ih«,  :<ewir)g  nnachine-,  hair  hiii«lRV,  ;ina 
the  other  hundreds  of  ililf'-mnt  kiml.^  \\Htn\  in  a  hi^'  city. 

I  think  one  of  the  chief  n-utonx  wliy  electrical  .ifiplicalion-  are 
*i  i>opular  in  Americft  in  the  fact  th.at.  they  are  1*0  mm  h  lii^cnx-'e'l 
lH)th  hy  joiiriial<i,  .->nd  ftl  iiie<itiri^»  of  (•ocieticj',  "  convcntiorir*,"  n.-^ 
tlioy  arocalle«l.  There  are  very  many  lu'JKiciat ion^.  thi-  member" 
of  which  meet  at  moru  or  lissa  frtxiuont  intisrvaU,  disni'^-  snhjectc 
of  interest,  and  have  excursions  together,  and  afterward'  ilif>emi 
note  in  their  aoveral  centres  the  information  they  h'wl  gained. 
Pnpl%  bidioi  aa  well  nan,  come  from  all  iiarts  of  the  United 
StabM  ud  Ctoada  to  attend  tlieee  meetings,  and  it  is  surprising 
tbe«idalDtMHttakaaintbam.  ' 

Ateeo  the  foUowiag  were  among  tbo jiapois  nad :  fhi  Electric 
Power  TabiM  aad  Cttrvea,  On  Fkimanr  nuttenoa,  On  Fboto-£leo> 
tricity,  The  Eleotdo  Arc,  UieCctbauflB  of  Steam  from  Centtral 
ElMtric  Light  Sutions,  Electric  Light  aa  med  oa  Railroads, 
Bhotric  Light  Wiring  from  a  Mechanical  Staodpoiat,  Uader. 
gnwadC«odoite,  (  We  of  Alternating  Currents,  Electric  ^Iea«uring 
iMtniaionta,  Rating  the  (^aodle-iiower  of  Inrnndosoent  I^amps. 

1  meant  to  speak  of  several  other  electrical  mntt«rs  of  interest, 
ineluding  the  supply  ({oestion  when  using  currents  of  high  pressure, 
iIk!  use  of  transformers,  electric  meters,  and  the  construction  of 
incandoscont  lamps,  but  my  notes  have  already  become  so  long 
tliiit  I  mtist  defer  doing  so  to  somo  future  occasion,  and  will 
o^iii.'liKle  by  telling  you  of  a  visit  I  paid  to  a  laundry  in  one  of  the 
Aiacricui  dlieii.   l  waa  loaviqg  the  noKt  momlng,  and  waa  told 


tbatowr  wathiNf  I  tbo  aooamtalatlOD  of  two  or  tbroa  woolcih  whldi 
had  boea  leot  out  tim  day  liefiira  waa  not  yet  retamed.  After 

making  certain  eixpiiries  I  found  that  the  most  sure  way  to  got 
my  shirts,  etc.,  was  to  go  to  tho  laundry  for  tbem,  which  I  aid 
accordingly.  I  found  that  nil  the  machinery  was  driven  by  an 
electric  motor,  taking  current  from  tho  street  mains— waamBg 
machines,  mangling  machines,  and  even  ironing  machines  wore 
electrically  worked.  The  last  were  in  o|)cration  and  moit 
interested  me.  They  consisted  of  two  hollow  cylinders  of  iron 
kept  hot  by  means  of  spirals  of  wire  luissing  through  the  inside 
and  which  were  maintained  at  a  red  heat  hy  electric  currouU, 
Tho  cylinders  rotated  slowly,  and  were  kept  together  by  means  of 
spring  pressure.  Collars  werf  being  ironed  by  being  jvi«'!e'!  tw  ti-c 
butweon  the  roUerr',  arnl  the  pi  oeess  seciiiod  to  answer  admirably. 

I  fc'ot  luy  cl«>thei»,  M\n\  had  i.'ie  ««ti«fnotion  of  know  ing'  that  li  1 
liail  not  vuiite<l  the  laundry  1  w  onld  iiavu  mi--od  J-eein^r  the  elec- 
trical ironing  machiiios,  nod  also  would  have  been  detained  in  tbe 
dty  atooDaiBBrablA  inoonvenienooi  or  gone  away  witboat  my  aliirta. 


COMPANIES'  MEETINGS. 


EDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT  COMPANY 

The  etgbUi  annual  meeting  of  tbia  Company  waa  tield  at  tho 
g^ata^^or^PdkMoEotol  on  faeaday,  the  chairman  (Mr.  J. 

Tho  toofatary  (Uajor  Flood  Page)  having  read  tho  nolloo  eon* 
Toalng  tbe  meeting,  and  the  report  (which  with  tbe  batonoe  sheet 

will  be  found  in  our  last  issue)  having  beeo  taken  as  read. 

The  Chairman  said  :  I  don't  know  whether  any  gentleman  baa 
gone  through  the  agreeable  exercise  I  have  within  the  last  24 
hours,  of  ren<ling  all  tbe  rei>orts  from  the  beginning— that  is,  in 
UM,  when  tbe  ('ompany  began  business?  Ue  are  now  dealing 
wftb  the  eighth  complete  year  of  tho  undertaking.  I  diacovored 
a  very  singular  thing— viz.,  that  all  the  early  reports  are 
w  hat  is  called  \ery  full ;  there  are  a  great  many  {loragraphs, 
and  they  are  very  long.  I  have  boon  conversant  with  the 
reports  of  different  com|ianios  for  a  good  many  years,  and  I 
find  this  the  chanir'teriistif"  of  all  thtwe  reixirtr' -  w  here  the  divi- 
(.leiidx  are  Hhoi  t  I  hp  re|>ort  i-*  very  lon^,',  anif'-cv  ■  < )-,«.;.  ThiiiSeeniS 
to  in<tirarr  thiit  w  iien  tlie  rom|wny  has  cniorf,'i^l,  a-  we  have  done, 
from  mere  ]ii eliniinary  diUicultios  and  triuli',  there  is  very  little  tO 
say.  Ir  is  your  ai  tK,  not  yotir  words,  which  help  you  then.  How 
much  profit  liaii  Ijpen  made  .'  W  ell,  happily  for  lie,  our  reports 
have  i^'raduolly  diminiithod  in  letigth  almost  nf  the  dividends 
merrafod  in  amount,  and  this  report  which  is  beforo  you  to  day  i« 
one  of  the  shortost  wc  have  ever  had,  and  I  hci)e  you  think  ax  wo 
ilo,  that  it  is  one  of  the  most  satisfactory,  becjiuHo  it  rc\eaU 
one  ur  two  priinary  things  of  some  importance — vi£.,  ihu  buU^ 
of  the  business  has  increased,  and  the  profit  lias  increased,  and  we 
are,  happily,  enabled  to  dispense  in  resfiect  of  the  year,  and  of 
arrears  accruing  due  to  the  A  siiareholders,  a  larger  amount  than 
lost  vear  or  in  any  preceding  year.  That  is  tbe  whole  of  tbo  story. 
Aa  X  aaid  loot  «omv  tUt  class  of  Imsioem— of  fiaying  Ur^ 
ittTidends — ts  raoMr  a  novelty  to  me,  and  1  bavo  boon  aa  a|iologist 
for  so  many  reiiorta  that  I  am  lather  oOnplttssed  wImd  there  is 
nothing  to  say.  Tho  whole  story  lies  in  the  figures.  These  joint 
•took  com|i«ny  aocooots  are  not  quite  so  fall  aa  those  I  am  ia  tho 
habit  of  dojOing  with,  Imt  tbo  wsemo  of  tbem  lies  In  tho 
profit  and  lotw  account.  Tkko  tbe  flnt  account.  On  the  one 
aide  you  will  there  is  income,  on  the  uth«r  ludo  thn 
ooetoi  attaining  it.  I  (iiYijioixe  to  tAkc  you  through  tho  inoomo 
in  order  to oom)»iro  the  ybir  with  w  fiich  wo  are  dealing  with  the 
tirooeding  ona  Now,  tjiko  sale  of  lam|is,  tittings,  royally  on 
holders,  etc.,  ll4.'i,'J'J9.  I'le.  lid.  The  corros|K>nding  heading  last 
^ear  revealed  £118,865.  1,'Vs.,  so  that  the  amount  of  sales  bos 
increased  by  jCJ4,.16.'t.  198.  lUd.  Tho  next  item  is  interost,  etc., 
IM'iT.  I'ix. ,  ."igainst  £I,-I4'2  in  the  prwedini,'  ycrr,  r\  diminution  of 
i.  1  .tXKJ  or  more,  arising  from  the  fact  th.it  in  the  eourwe  of  the  ye;ir 
w  e  rcalifed  tlio  bonds  of  a  eertflin  coni(Miny  which  pmd  4  [tor  cent, 
interej<t  until  wc  look  them  o\er  and  convertoil  them  into  money, 
.and  of  coiuoe  that  ntlectc.<i  H".  Anothes' item  of  income  i"  Htock 
on  hanil.  I  hiivp  had  to  exjilain  a  ^'ifat  many  times  tliat  wc 
are  bound  in  the  very  nature  of  the  tiling'  to  kocp  a  very  largo 
amount,  of  money  locl<e>l  uji  in  slock,  Tlieie  aro  one  or  two  great 
ty|XM<  of  lampK,  the  ItJc.p.  and  fome  riiuallcr  ones,  whieh  consti- 
tute the  m:i.'(>  of  our  bimtinei'?.  Hot  there  are  a  ^;reat  ni.my  Inmpn 
of  uLttor  tyjKJH,  and  the.''C  .are  themselvcH  subdivided  into  tyjxjfl  of 
more  or  lees  power,  w-hicli  ins  ohci'  ihib,  that  in  order  to  nuil  the 
neoessities  of  a  j.;rcAt  many  custoiuei's,  and  the  varying  conditions 
of  some  of  tbem,  wo  are  obliged  to  keep  a  largo  supply  of  lamps 
on  band  or  on  calL  Take  this  time  of  the  year ;  these  aro 
two  of  tbo  obwhost  months  of  lighting,  June  and  July,  but 
wo  nwt  lum  aalHeioab  |irovision  put  ready  for  the  darker 
daya  of  winter.  It  woold  not  do  to  inotpono  the  maaulaetnn 
of  larapa  nnttt  they  weco  wanted.  Yon  see  what  that  meaiis. 
Tho  stocks  btst  year  won  £0fi,SM,  tUa  year  they  are  £80,308. 
That  is  a  large  amount  of  money  to  have  locked  up  in  any  borioeso. 
I  must  quali^  tbe  amonnt,  huwever,  by  sayini;  tliat  a  considerable 
portion  of  it  la  not  represented  by  lamiis  at  all,  bat  platinnm.  We 
secured  a  large  (|uatitity  of  it,  as  I  told  you  lost  year,  nt  n  pdoo 
which  was  subsequently  greatly  exceeded  in  the  nutrkci ;  but  wo 
had  to  find  tJio  money  for  it,  and  it  goes  into  stock.  We  have  nOW 
£15,000  worth  of  it,  and  wo  have  agroatapiantityof  mannfMtnrbg 
material  which  must  bo  in  store  from  time  to  time. 

On  tho  optiositosido  of  thoaccount  you  will  soo  what  thecostof  pro- 
dnotion  baafaaaa.   Dealing  with  ibostodcio  baud  at  I  stJaly,lwO^ 
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7a«wtt<iidtlntirali»vej0iiiewfaktliioiwndUltr£'<O^  Waeee, 
parolMns,etc.,  &re  £50,362.  ig».  6d.  Thab  rnmMnU  the  manufac- 
tario^  onit  th«  factory.  "  \Vage«  "  i»  one  01  the  thinp  which  tloon 
not  dimfaah.  '*  Parch««ea  "  means  the  material  of  which  the  lamp 
is  forraod — gtaas,  platinum,  carbons,  etc.  Then  come  iialariea, 
Directors*  foes,  rentii,  oto. ,  then  depreciation  on  plant,  written 
down,  yon  see,  to  uii  i  xit^nt.  of  £'2,I0<).  iHo.  KM  ,  this  being,  wo 
think,  qiiit^  lilxral  <|uantity — a  vory  eulficieiit  and  pnident 
(jimntily,  in  cxce-^t,  by  almut  £300  of  last  year.  Then  eotin  ^  the 
l)alance.  Well,  tlie  t>ftl,i:ii^©  if»  £7tJ,90o.  49.  7d.,  as  againut  i6l,ll5 
lai<t  year.  That  h  Uiu  i  tauU  uf  iho  trading  of  the  year.  I  don't 
know  whether  you  will  ctinsiilor  it  a  Hatisfactory  renult  ?  We  think 
it  is.  We  thinic  that  1^1 1 ,7LKi  more  profit  in  the  year  is  rather  a 
good  indication  of  tho  valuu  of  this  bii«ine*?'.  When  you  see 
that  the  output  lo:\vc-i  •.ii.  h  n  cou-ii  l?  r.iljl<}  profit  n»  £":i,00l) 
(nearly),  it  is  nob  u  Und  liu»itio<u<,  ami  it  enahloe  us  to 
reoommiMMl  yoa  to  |my  the  17  per  cent,  to  which  yon  are 
Mlitled  in  profflrenoe  to  the  deferred  •hareboldera.  Wo  have 
117,000  £  dMarrad  abana,  amLMyou  luww.for  a  oamberirfjrMii* 

nhad  no  per  eaaK  at  uL  W«  mmb  not  In  Ulntloiis,  nor  b 
ery  desirable  that  the  OUtaide  world  should  believe  that  17  |)er 
cent,  ie  the  normal  conditiOB  of  this  ('omuauy.  It  may  bo  just  aa 
well  to  know  that  in  l^M  we  paid  nothing  ;  in  wc  paid 

nothing,  in  ISW  nothing,  in  1.HS7  nothing,  in  IS88  nil— and  it  was 
only  the  confidence  which  the  Directors  bad  in  the  soundness  of 
the  thing,  and  your  confidence  in  the  Directors,  which  carried 
them  through  thcditfiii'ultiesof  all  thoseycarsiintficfnceof  nothing 
ti)  ilivide.    Xaw  ih;it  confidence  has   bixii   ju^^iiiii*!   by  the 
reeuit-H.     OnrR  the.  p.-ilont  cases  were  settled  ;  nnrn  the  Cinnjiany 
was  gut  u).oti  it?  loi^r'  it  begun  to  jmy.    Ami  tlicii,  in  lss!i,  for  (he 
first  time  wc  found  it  piuclent  to  pay  a  <li\  i  lctid,  iuni         [ni'l  10 
per  cent.    In  11*90  we  paid  15,  and  nov,-  wo  juoposc  to         17  i»jr 
cent.    Now,  that  seems  a  largo  dividctiu,  ami  will  t>a  doubt, 
excite  the  cupi<Hty  of  some  people.    But  if  you  will  divide  what 
yre  pay  by  the  years  we  have  been  working,  you  wiU  find  it  corner 
to  SK  per  oent.  per  annum.   That  ia  the  outcrop  oi  tiiat  pwt  of 
the  business.  On  the  other  eide  of  the  aooount  la  the  lialaMe- 
eheak  Yovaaalwv  Um  debtor  lido  ataDilK  Hw  Ahv  eapital 
pneUoallf  reaialiiB  intact  It  haa  nol  alteraA.  Wo  ha,y  the 
oaiDO  nainbar  of  £6  aharoe  fnlly  paid  up  and   allotted  to 
the  EdiMii   Blectrio   ught  Company ;    the    same  nainber 
of  Hharofl  to   the   Swan,  tlao  aaoM  lianbor  of  A  shares, 
£3  paid,  and  the  same  number  of  B  eharai  Mij  paid,  the  total 
capital  being  £471,298.    You  can  see  that  as  regards  the  first 
three,  they  are  entitled  to  7   per  cent,  cumulative  dividend 
in    preference    t/>   the    K    shares.     That    is   why  to  day  we 
propose    to    (iivii.lf    not   uiily    the    7    l-X-T    L-cnl.    in    ros|>00t  to 
the  ycjir,  but  arrears  in   rcHiHjct  of  those  year>*   during'  wliieh 
you  pot  no  (li\  i(lerid.     The  first  item  which  inlinit^  of  coin 
pariioii  ii*   tlio   Kundry   erodit  balanoie* — a   credit    b;i';iruje  in 
the  sense  of  hnvin^  to  pay  it.    IjOsI  yoJir  you  owce<l  t.'2>i,'2'<~.  Thi.'^ 
year  you  owo  £1  t,7U<5.    The  volume  of  uai  Iriwlc  han  beicii  so  uiuch 
larger  that  we  have  been  able  to  work  our  business  and  owe 
leas  money  at  the  ond  of  the  year.    At  the  sanie  time,  we  hare 
transferred  a  sum  to  tho  neerve  fond,  whieli  noir  atands  at 
£12,680,  as  compared  irtth  £4,60S  last  year.   Thoa  oomes  profit 
and  looa  account  as  per  appropriation  account.    We  have  thought 
it  pcodont  to  pay  arrears,  after  providing  for  tho  7  per  cent,  on 
Mm  Cttrreot  jraar,  in  tOBDOOt  of  tne  cumulative  preference  dividend 
for  1886  at  tho  nte  of  3  per  cent.,  and  to  imy  7  |>er  cent,  on  the 
arrears  of  cumulative  preference  dividend  for  the  year  ending 
June  30,  1S86.    But  we  have  got  lUHl  and  I.SKH  still  remaining  a:s 
a  charge  on  tho  future,  in  respect  of  which  you  have  hod  no  divi- 
dend.  <joing  on  to  the  other  side  of  tho  account — cost  of  |iatonts, 
j»ot><!wi!l,  prcliminsiry  outlay,  loss  on  working,  etc.,  and  further 
cvii'  iidiiuio  till  icon    t.j!3.S,(KM.     Now  that  further  ex|)cnditure 
thereon     i<    in    re^(l'Jl■t    to    |wiyn5«?ntfl    that  croprnxl    n\t  for 
legal   fv|iLn(-LTi  nnil    jijklcnts  in  fionnection  wiili  the  foimd:ni,' 
of  the  Coiiipany.     AL;;iuij<t  thiit  «f  «  ii>(fl  off  fttnOMiils  in  n-,-|icot  of 
jil.uit  out  of  date  .iikI  ^;^  j K.^r !'. unu-i,  foniiinL'  jiart  of  t lie  ony_'iniil  pi  ice 
ill  thu  auialguumliuii  —  Uuit  brings  llie  aiuuuut  dgwii  to  £'2Ji4,lhi8. 
If  you  cast  your  eyes  further  down  the  account,  you  will  see  that 
the  amount  of  B  shares  issued  as  per  couim,  is  £1 17.!i20.  Thiaisa 
mora  matter  of  bookkeeuint;.  Then  oomeo  tho  Mandioator  Ediaon- 
8waa  Campany,  Limited,  with  100,000  B  abatea  at  £12,000.  That 
k&dofamd  iatereat  we  navo  got  in  that  compsnv.   Whether  it 
wUl  bo  worth  anything  or  not,  Mno  ooly  can  ret'eal    Some  day  it 
may  be  a  useful  asset.    Then  yoo  oome  to  the  otiicr  otrMls  — 
freehold  property,  £45,012;  plant  and  stock,  £H.'l,lK.s,  as  against 
£77,000  last  year.    During  the  year,  in  aatioi|]ation  of  future 
work,  and  in  order  to  meet  current  pressure,  wa  ham  been  obliged 
to  extend  our  factory  considerably,  put  up  new  gas  works,  and 
new  glass-blowing  works,  all  under  the  pressure  of  a  growing 
bufiripit«.    The  n^nfiey  yi-iii        rCjirrwtit^^d  there  :xf  C4.",<I'H)  Wc 
bou^'tit  (he  |UL)iM"ty  oriL^m.illy  vim  y  cIhm] >,  ;itid   I   hiivij   in.)  he.-H.t 
tinn  111  Having  that  ll  that  plul>i:-; ; _\  wuiV  vnlm-il  li>-U«y  lus  a  V'"'"^' 
ioiM'.  rn  it  would  be  worth  more  than  t'4.'>.<Ni(i.     If  we  had  bad  lo 
buy  luud  and  build  a  factory  we  could  imt  have  »lonp  \t  h.i  lln; 
money.    Fortunately,  we  fi,>tiliii  a  iilaee  with  ainple  liind  and  \»i!h 
the  structui'e  of  a  factory  u|iou  it.    Tlie  |K)opie  who  hu,d  buugliL 
it  made  an  mormous  loss,  and  we  got  it  cheap.    l>ehtors  are  put 
down  at  £34,8S9.  la.  9d.    Lost  year  they  wora  £15,203.  Setting 
thoeo  dabUxo  to  «a  ■■and  tbcy  are  all  good— Maiuat  tho  dobta 
wo  owo  OB  tho  other  nde,  £I4,7<M5,  yoa  wiH  aoe  that  tho 
BBfloey  owed  to  us  is  about  doable  that  we  owe.  Inveet- 
meat  in  Comiols  at  cost  £90,000  and  oaah  at  the  baakera 
ami  In  hand  £K,05I  finishes  that  part  of  the  businaaa.   Now  oomes 
tho  appropriation  of  the  £72,00.5  carried  from  pnflt  and  loss 
aooount.  Von  will  Ibid  that,  on  the  other  aide,  oiBOngafe  other 
tblags  morisioal^toak  ovarla  ia8<«iMoqtua(U|yfif  naohiiMiy, 


insUOIatioBs,  and  alt  aorta  of  thinfta.  tho  fmi^  of  the  want  of 
kaowlodse  of  the  two  original  companies,  tho  Edison  and  the 
Swan.  They  hod  made  a  lot  of  bad  bargaina,  and  had  bought  a 
lot  of  slufT  which  had  turned  out  badly— dynamos,  etc.  They  had 
a  lot  of  installations  on  tho  theory  that  rental  of  light  was  a  very 
nrofltabia  thing.  But  it  was  exceedingly  ruinous.  We  held  that 
it  was  wfa^  to  cut  our  first  loss,  but  those  other 
men  were  such  babies  that  they  hesitated  to  iralisc  their 
loss  at  the  right  moment.  We  realised  the  lo^-,  and  not 
rid  of  .n!!  thptp  things  u|>on  the  best  tern!<«  wp  rould,  ami  thir.  is 
the  very  las!  of  tliem.  Wo  hjui  a  lot  of  dynamos  whieli  were 
useless  Uj  us,  but  wo  managed  to  sell  them  in  Italy.  \V._-  havi-  fjot 
rid  of  them  all.  Then  comes  the  dividend  foi  the  ye.n  ended 
June  ."?»).  Th^n  tht>  intprpAt  on  tho  A  sharos  for  !«>!>.'>  wijnni  gut, 
and  then  Comes  7  |hji  e«  nt  in  i.->|-^  t  of  IS«C.  We  thought  that 
was  going  far  c-uougli,  itud  llitii  eluru  carried  the  balance  (£9,388) 
to  reserve,  and  if  you  will  kindly  approTO  of  tho  toneiaBMBdotiow 
of  the  Board— because  it  is  in  your  liands— you  wiQ  add  that  to 
tbo  reaerre  already  oat  asido,  and  you  will  bavo  £SS,OM  fOMCVO. 
That  la  tho  baro  bonao  of  tbia  aooount.  Bat  tbaro  io  oa« 
thine  I  shoold  Qko  to  oaQ  yoor  attaaUon  to.  Of  ooocao  wo 
are  face  to  &oo  now  with  tbIa.  There  b  ao  noob  oapital — 
a  vory  large  sum  of  mooey — patents  are  mauiiw  out— two 
years  and  a  few motttha ;  and  then— the  future  !  Walu!  one  looks 
with  some  anxiety  upon  a  post  of  the  kind  we  liave  experienced. 
Cost  of  patents,  etc.,  as  |)er  last  balance-sheet — you  see  that  boils 
down  now  to  £234,6.19.  17s.  7d.  A  considerable  amount !  Bat  I 
don't  think  it  is  an  amount  about  which  wo  need  bo  ahirmed. 
This  is  the  cost  of  founding  this  business  and  carrying  it  ihrouRli 
to  thnt  ineen<>nt  when  wo  shall  b«  in  com{)etition  with  :ill  tho 
world.  Well !  I  suppose  you  will  have  the  most — it  ii^  n<Jt 
vain  to  say  it,  it  wuuld  be  silly  if  wo  could  not  hay  it  tho 
nio-it  (lerfect  laiiip  factory  in  this,  and  probably  in  any 
other  eouiitiy  ;  and  wt  trust  that  by  thot  time  you  wiU 
have  the  bc^L  ruputaiion  in  any  country.  You  will  lum 
the  great  perseverance  and  exccoding  akul  of  roar  toobfitool 
advisors,  as  well  as  tbe  zeal  of  your  offioiala  and  IMrootora  to 
oatabUah  0  xoioff  ooneon  cm  a  very  large  acolei  This  businooi 
cannot  be  oondnOtod  ot>  a  very  Inrue  aeale,  however,  without 
investing  a  large  sum  of  money,  thorafoto OompoUtors  will  have  to 
compete  with  us  who  are  thoroughly  equipped,  high  in  reputation, 
and  thoroughly  established.  Ot  course  wc  shnll  liave  to  take  our 
chance  in  the  future,  but  it  will  come  U?  tblF,  that  you  have  harl  a 
protected  period  ;  and  if  you  are  able  to  make  a  Ixittw  l.imp,  or  nt 
all  events  as  good  a  lamp  at  a  price  below  that  of  any  ^niatl  mnkcr, 
or,  indeed,  any  very  poiiPifieraWe  maker,  yoti  can  take  your 
ehanec  with  tno  imblie  It  U  ihc  old  t liinpt^Huntley  ami 
I'rdinetH  biwilHi"-  a  f;oo<l  re;pnt.ation,  ehejifi  pr*l notion,  and 
quari'.ily.  If  ^^  e  CAii  donblc  onr  -"alea  wo  can  alTord  to  take 
a  very  niodesL  urolit  oa  the  output  ;  because  in  .a  conoom 
of  thiN  sort  fixed  costs  are  a  very  material  olometit.  \S  o  are 
uui.  dupendont  merely  upon  the  lamp  patent  (as  1  am  romiitded 
by  onr  secretary),  but  we  bavo  patents  in  respect  to  very  important 
parts  of  tl)e  lamp,  holders,  fittings,  atul  so  forth,  which  extead  a  long 
time  beyond  the  lamp  patonta,  and  fram  which  we  hopo  to  derive 
a  very  (Mnaiderablo  an&u^  inoomo  in  tin  altaue  of  royaltiea.  Yon 
are  not  ooly  now  piQrlBff  tUa  amor  of  dividead  with  ererypro- 
s|icct  of  tbu  b^ff  oontinued  fn  tho  futnre,  but  yon  have  in  the 
interim  between  1SS4  and  1891  written  down  £.100,988  to  £2.14.6«M), 
and  iliis  lias  been  done  out  of  profits  :  some  of  it  out  of  sales  of 
sujierfiuour  plant  and  property,  but  most  of  it  out  of  tho  proflt*. 
Wo  kept  writing  down,  ami  writing  down,  and  writing 
down,  Dcforo  we  paid  any  dividend  at  all.  Wc  said  the 
losses  of  tbe  business  must  bo  compen»at«d  before  wo  did  so. 
And  that  is  why  you  got  no  dividend.  Not  hccaup^  thpir  was  no 
balance  mode  on  trade  w<.il;ing.  The  other  item  i~  iM|iialh 
satisfactory.  You  started  in  18X4,  besides  your  t''iol,<KMi,  witii 
wha'  may  In:  rallfi  a  living  aasctr— freehold  property,  mtere-^t,  rite., 
f  'ij.in>0.  You  have  in  the  «amP  lt«>ms  thi-<  year  a  ^•jud  (leal 
inui  o  than  £52,000,  litirl  t  heiefore  you  are  in  thii'  happy  |>o«ition. 
Vour  original  claim,  which  would  hiive  to  bo  liijui(I,il<jd,  has  been 
reduced  by  iOCifiKi,  and  to  put  it  veryroundly— (without  going  into 
dotaU  ;  wo  are  obliged  to  keep  a  good  deal  to  ourselves,  tieoMUa 
a  good  many  poofrio  would  like  to  Imow  bow  and  whom  wo 
mako  oar  prcJIta.  They  may  indoot  a*  OMoh  as  tliey  Uito, 
but  induction  is  not  as  good  as  positive  information.  Therefore, 
we  have  good  reason  forgoing  in  forgoneralitiee) — roundly  speaking, 
vour  position  in  diminisbad  claim  in  respect  of  original  outhty,  and 
improvements  in  your  inveetmente  may  be  put  down  as  something 
like  £12.'i,000.  I  think  that  fact,  coupled  with  the  dividend  yoa 
are  getting  now,  sliouhl  be  taken  as  not  altogether  discouraging. 
With  these  remarks,  and  of  course  subject  to  tlie  re^arline'^i'  to  po 
into  any  further  detail  and  an«wer  any  ljue^t^o^l^.  I  boy  to  nunc 
f  h.at  tho  rc|>ort  and  accomits  for  tlio  year  ending  Judo  30,  1891,  be 
le -i  ived  and  adopted. 

riilw  was  seconded  by  Mr.  F.  R.  Lcyland. 

Mr.  Pell  asked  whether  all  1  :i<i  lainp-.  v> ere  made  bytho  Cou< 
pany  and  wore  they  Uiaini  d  "  lv.lit-~iu  .mil  Swan  "  ? 

I'll.- Ctialrmaa  :  V<;^.  t!j.  Imlk  arc  in.ide  by  us.  We  import  a 
few  from  Mr.   i^liMiu.  aiu  uiarked  "  Edisou,"  ona  ours 

"  Edison  Swan." 

Mr.  Pell  tuul  seen  a  great  numlter  not  marked  at  all. 

ThaChalnMn:  Fierba|ioit  ia  aa  woU  tliat  propriatora  sboald 
lOmombar  that  overy  inoondaaoant  bnnjp  naod  anywhere  ooffht  to 
be  an  Edison-Swan  lamp.  If  they  find  one  that  isn't  and  will 
let  us  know,  it  will  kivo  ns  a  reason  for  knowing  why. 

Annther  sharoholaer  wanted  to  know  what  number  of  lampa  waO 
icpti>viit«d  by  tho  figures  £14.3,229? 

TbeObnlnMin:  1%at  ia  a  bit  of  information  I  cannot  giro  yon. 
It  would  bo  my  naaful  to  our  opfiantaita.  4Vo  huf  n  fioat 
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liveraity  of  l^tnpa  find  many  different  makes  at  very  varylnc; 
;.i«(e-4,  l.ut  it  is  not  (o  our  tnt^rect  to  reveal  the  prtoo  :iiiy 

,  '  I   I  !i  ,1  l.ir  one. 

Mr.  Hodxea  remarked  on  U)o  dilGculty  he  had  in  dealing  with 
I  <      Swan  IJuitod  iiharea.    Ho  ihou^-lit  liiuy  ought  to  (aco  this 

I  nutter,  (oulihri  they  a  quotfttiijii  on  th«  Stock  Exchanj;© 
for  t  Uijiii 

The  CItalrmaa  cji  (iljiuicd  tbut  tb»3  tlitlicully  wiUi  ru|{aid  to  Ihenn 
HhArea  aiuso  from  the  Edison  having  been  launched  into  the  undor 
tjikirif?  iiiiflcr  \ory  iliflorcnt  cireutntit«nctt»  to  the  Swan.  The 
.'-^M  nil  ( '.  Miifi.uiy  hwl  foroijjn  |i«teiii  ^  ^ukI  t  li<-y  '•if\\\  thfm  up,  and  thu 
tlilticulty  was  that  they  held  thu  major  fmrtiun  ut  iho  shares  in 
thin  ('omiHiny,  but  could  not  distribute.  The  Board  had  tried  to 
nrran^e  the  matter,  but  bo  far  unsuccesofully ;  it  must  be  dooU  with 
tty  negotiation. 

In  reply  to  another  shareholder  the  CluUrauui  explained  that 
tiMar  MA  rataiMd  tb*  »bMlnt«  right  to  nuMiufMitim  and  wU 


lamfN,  wad  tli«y  did  tUi  In  pnUnuet  to  liendng  otbir  owkam 
Bat  with  rcfud  to  holikni  tto  mm  imwm  ngniui  Ueentbig  did 
iMi  bold  good,  and  ih«y  bu  UmiiMd  tonM  amtamt  fiims  to  make 

holders. 

Replying  to  a  further  queBtion  and  suggestion  tho  Ohatannaa 
^nid  tnai  (bay  hod  gone  oa  tba  theory  of  makini;  thioga  aafe. 
Ho  roneiBbarad  a  time  whao  maitton  ware  nob  quite  ho  plaaaaat  as 


tJwy  wen  now.  Tha  Board  daalaed  to  aafaguard  tha  propriatairB. 
Ha  then  put  Uw  molatioB  adoptuig  tba  report,  whtob  waaeanied 

iinanimonsly. 

Tho  next  resolution,  moved  by  the  Chalnaaa,  was  the  declaration 
of  the  three  different  dividends  {vicU  report),  which  was  seconded 
by  Hr.  W.  B.  Lajrlaad  and  carried  unanimously. 

Mr.  Forli«s  then  rocabod  Uiecluurtaiidbiara<alaotioBwaa  looved 
by  Mr.  Loyiaad,  in  eulogtoUe taraii»  aeeondad by ^Iwa— t  A—aa^ 

;in<l  Cttrriei!  tk  hi.  i/r'j. 

Mr.  I.»  \1  iiiil  s  ^  ill  11  inonimously  re  rl  t.  i  i  director  on  the 
l>i  t>iK}t<ittcu  ot  Mr.  Forbes,  aeoooded  by  Mr.  ».  VUUara. 

Tho  re  elect  ion  of  t  ho  auditoca,  Ma 
concluded  the  proceedinga. 


Walton,  JooMi,  and  Co., 


DIBECT  UNITHO  STATES  CABLE  COMPANY. 

The  twanty-aightb  oidinanr  genaral  meating  of  tbia  CompaDjr 
w*a  bald  on  wSj,  ITth  bak'at  Wfawhartar  HSiaaeb  Or  J.  Pndw 

presiding. 

The  Gkalnaan  stated  that  the  revenue  for  the  half-year  ended 

the  30th  lilt  ,  ftfter  doduetinfr  out  pfiyinent*.  had  be>'ti  fSv.^.'-'!,  nod 
the  workintj  i\n<l  other  pxik'Ucch,  innlmlm^  income  Nix,  but  ex- 
clusive of  tho  cojt  of  ro|iiiirr<,  hinl  been  £18,113,  leaving  a  balance 
of  iilil, 2-1(1  as  tlio  net  proiit  of  tho  lialf-year,  which  was  increased 
by  the  amount  bruujjht  forw  md  to  i'J4,7fVO.  An  interim  dividend 
of  38.  6d.  a  shoro  for  the  (juurtor  ('n(le<l  March  31  had  been  i-iiirt, 
nnd  they  now  propohod  :\  titi.il  dividend  of  rt».  (kl.  a  share  for  tlie 
ipiarter  ended  the  (ill.,  leaving  £3,5<rJ  Ut  be  carried  forward, 
T'lie  revenue  hmi  .-ihown  a.  !iillin^»  off  of  £2,uW  compared  with 
that  of  tile  coirej!|Kjiiditi;;  |jer:o<i  of  1890,  owing  to  slackness 
of  lini'ine.*.'^,  to  rtOMic  curtailment  of  trade  in  consequence  of  recent 
li-cal  iirriintioinent'i  iif  tho  I'liited  States  (Joveniiiicnt,  and  to 
tlio  tctuporaiy  loiiS  of  titttbc  with  the  West  CoiU!t  of  South 
America  through  the  war  in  Chili.  The  investments,  which 
hud  boon  increased  from  £234,993  to  £244,65:!,  were  ent«rod  in  the 
bnlance-aheet  at  coit,  wbieh  wm  a  figara  oontiderably  below  their 
nresent  marfcat  tralae.  Ha  wished  that  their  prosnocta  enabled 
fc.lm  to  aav  that  tbqr  might  soon  return  to  the  dividand  of  li  per 
emt.  whion  nwd  to  be  i>aid  by  that  Company  ;  bat  he  iwafaiaed 
tbam  that  attbattlBia  there mreonly  abc  Atlaatie  oablaa,  whataas 
ahwa  then  another  cable  had  bean  laid  by  the  Western  Dnioii 
Comjwiny,  whi!«  (tto  more  had  been  put  down  bv  tho  Commercial 
Company.  riiiHo  llieir  last  meeting  the  French  Court«  had,  he 
believed,  decided  the  suit  they  wore  engaged  in  in  tho  English 
eompany's  favour.  Ho  did  not,  however,  wish  them  to  be  too 
sanguine  about  the  money  which  they  might  <.,'et  a.i  thersaultof 
the  decision. 

The  report  was  adopted,  and  the  dividend  declared. 


COMPANIES'  REPORTS. 

CROMPTON  AND  CO  ,  LIMITED. 

Directors:  H.  H.  J.  W.  Drummond,  Esq.,  Bernard  .tiibson, 
V.m\.,  Viscount  Erolyn,  Curleton  F.  Tufnell,  Esq.,  and  Itookee 

Kve!yn  Boll  Cromj.>totj,  R«j|.,  and  Jolin  Francis  Albrij^ht,  Ewj. 

1  ar:ai,'in^'  li ii octor^ ). 

Tlard  report  of  ;he  Directors  to  be  presoated  at  tho  annual 
gonenii  iMoctio;^  at  iiio  Ciljp  TsnDliiflB  Hotal,  «B  WadBtoiiay,  the 

•»tli  July,  lit  '-'.IK)  p. Ill, 

The  l>irLijtor«  be;;  to  ciibiiiit  to  t!iu shareholders  the  third  annual 
^t  itvnieiit  of  acciiiuit,-<  and  balntice oheet  made  up  to  the  Slst 
Maicli  iaht.  Tho  bupjncs^  of  the  Compjiny  continuiin  to  int-rease, 
till)  cj:<ler-t(OuU  well  tilled,  und  ne^jot iutioim  juo  on  foot  for 
y(  vcral  ui.portant,  central  station  rontraots,  in  addition  to  those  at 
iiru.'>eul  in  liaud.  Tho  Uirocturu  h»vo  given  considerable  attention 
to  improved  arrangements  at  the  Chelmsford  works  for  increasing 
the  output,  so  as  to  ensure  punctuality  in  tho  execution 
of  orders.  The  fitting  up  of  the  London  works,  referred  to 
hi  the  Chairman's  sp^cb  at  tho  general  meeting  last  year, 
haa  ake  bam  ewmletad.  Tbase  altcrntiaN>!  aul  additiona 
hava  antaUad  a  nmr  baavy  entlay  on  capital  aoBBBnt.  Mr. 
.  y.  iJM^tA,  «n|  «f  tiwiUHMgyig  diiaetoiBt  hai  bton  «b 


an  extensive  tour  throuj^h  ( '.inailn,  t  lie  United  Statef,  AiiHfralia, 
India,  and  the  ('a|K*,  N  ihitinj^  the  ditierent  agents  of  the  Company, 
and  niakm;,'  arraii^,'oinontJi  which,  it  is  hoped,  will  Icrui  to  a  con- 
nidcrable  cxli  ii-^ion  of  t ho  ( 'ompany's  busmess  abr<»ad,  The  dale 
oppoilited  for  ttie  meeting  of  the  shareholders  ho-i  been  delased,  to 
allow  for  .Mr.  Albright'f  at  tcndanceon  his  return  to  EnL'l.mi!.  The 
net  profits  of  the  year  amount  to  £1H,(J30.  Uh.  7'i..  and  after  pro- 
viding for  the  debenture  interest  an<l  other  paymualH  tsct  out  in 
the  ravonuo  accounts,  and  deducting'  the  interim  dividends  already 
paid  on  both  tho  preference  and  ordiufiry  shares,  there  remains, 
w  iih  the  1.17  I  ISs.  IfKl.  iirQUfc,'lu  forward  from  last  year,  a  balance 
iiviulable  for  dividend  of  i:b,4S4.  lOd.  The  Pirectors  |>rot)ose, 
after  setting  aside  a  sum  of  £600  as  a  provision  for  doubtful  debts 
and  contingencies,  to  declare  a  dividend  of  Ss.  6d.  per  aiukn, 
making  7  per  cent,  per  annum  npon  the  ptolwanoa  MWiaa,  aM 
6s.  6d.  per  sbare— making,  with  tba  interim  difUaad,  a  total  «f 
8  par  cant,  {lar  annnm--afioB  the  ordiaarr  nhanai  ttxrjiuf  tba 
balnee  forward.  Sir  CbarM  Gnat  baa  tawed  from  tha  Beard, 
and  tha  INvaetoi*  haive  daetod  Mr.  H.  H.  J.  W.  Dnimmead  and 
Viaeoant  fimlyn  to  1111  this  vacancr  and  that  oaoied  by  the  death 
of  VisoOQDt  Tsrrington,  mentioned  last  year.  In  accordance  with 
tha  articles  of  asaoflaHon,  Mr.  B.  tiibson  retires  from  the  Board  of 
Directors  by  nUatlaa,  hot  oflam  himself  for  re-eleetion.  Tha 


auditors.  Mi 
re-election. 


J.  B.  Dnnean  and  Cov,  ako  oiler 


SXATKMSM  or  LLiBtUTIES  AXO  ASSKTS  AT  31stl  MaBCU,  1891. 

Or.  £      a.  d.      £      a.  d. 

AuthoriBodiaauo2S,00D8haresat£5  140,000  0  0 


Ordinary  share?,  8,<iOO 

fB%paid   .  .oae^sseaaaeessp     4I1,«»  0  0 

PreHBraooaibarcs,  aO.OOOatfS  ...  lOO^OOO  0  0 

  MOuOOO  « 

Debentures  isaoed   S1,OBO  0 

Ijoan  from  bankers    10^000  0 

Sundry  creditors    S1,SI7  18 

Doubtful  debts  and  contingaoeieaaeooant.t   464  13 

Reserve  ftiad  «   G68  U 

Beveone  aooouat  balaaea 


Cr.  Projxrly  and  A»Mi». 

Freehold  property  and  ^'lound  rents 


Stock-in-trade,  plant,  tools,  furniture,  fixtures,  etc. 
Installations  (including  balance  of  working  ac- 
count to  March  31)  

Trade  debtors   

Investments  in  ehareo  of  other  cum{.>anica   

Loans  at  interest  to  subsidiary  oomiianios  ,  

Cash  at  bankers  and  in  office  

Preliminary  expenses— suspense  i 

Patents  aooount  

GoodwlU  


0 
0 
0 

2 

S 
0 

6,484  18  10 

£219,885   5  B 
£     e.  d; 

\9,:m  2  1 

bti.lKU    ■>  <J 

lC!,Aw  3  7 

47,299  19  9 

16,751  0  0 

6,905  8  11 

8,941  6  4 

MO  0  0 

10,010  0  0 

aoyow  •  0 


€*»I0,8S5  5  6 

I^FiT  AMD  Lo^  Account  for  Yeah  enuino  Slst  Mabcu,  1891. 

Dr.                                                                £      s.  d. 

Trading  and  office  expenm^!),  naliiries,  agencies,  etc.    17,068  3  0 

Repairs  to  buildings  and  riluut                                 1,69IS  11  8 

Depreciation  of  plant  ana  naohinaiyt  patents*  and 

fixtures  „                        I'.OST    i  7 

Balanoaoaniad  toieweaoaaeoonBt                       13,030  14  7 


£33,708  13  10 

Cr.  £      a.  d. 

Gross  profit  and  trading  accoant,  pupils*  preminms, 
profits  and  dividends  on  inveetmeaUi   33,708  13  10 

£33»7I»  13  10 


Dr.  RrvKM  K  AccooilS'. 

Interest  on  dcbcnturest  and  inorlKaK'^  ............... 

I'rehminnry  exiK-n.-e."  (written  off)   «,«■» 

liirettor*',  iruwtee*',  and  auditors'  fees   

Interim    i>rcferetioe   dtvldand  paid 

necembcr,  IslXI  

Interim     ordinary     dividend  paid 

February,  I .   

Income  ta.\.      

Balance  available  for  present  distri- 

bttUoo   0^18  10 


£ 

1,019 

l.Ul 


d. 

5 

II 
4 


3,406  5  4 


975 
170 


0 
7 


Cr. 


Net  pcoAt  ftow  pto6t  and  Ion  aMonnt 


11.036  II  8 

£13,505  13  6 
£    a.  d, 
474  18  10 
13,080  14  7 

£13,106  13  • 


QUam  TBUOBAPB  Aim  TRUST  OOllPiJIY. 

te  the  year  eodfaiK  July  18th,  1891, 

Inctkta  of 
bcooglH 

ci  by  CjOO 


The  lappirt  el  At 
atatco  thab  Oe  nafc 


to  £301 


m  nr  toe  year  eodUK  Jalv  I8i 
le  e(  the  CSompany,  after  dedv 
,303,  Wbiiah,  with  the  babtnoe 
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forward,  UKikoti  ;i  total  of  t-Jil, SIS,  From  thin  .iiiiniint  there  b(M 
boon  distcibntt'il  t  hu  .-tnii  of  l'l.'i;!.0.'i!l  in  iiu<_-:  iiu  tin  iiioiidii,  leaving 
an  availnbk-  hulanci.-  of  i"0s,7">s.  Tliu  Direrito:-  icooiniiiend  thp 
jmytnctit  of  a  linal  (li\iflpiKl  for-  the  yoar  of  .'is.  (Kj.r  f-haro  on  iht; 
prcfeicsien  »lj*r©.f,  and  o!  -is.  t'xi.  [tor  nhiiro  on  the  ottliiinry  siiiu-ts, 
nskinf;,  with  ike  former  dietrihution,  a  total  dividend  for  the  year 
of  6  (tor  cent.,  lees  incomo  t^ix,  upon  the  preference,  utid  o\  per 
Mnt.  net  upon  tlie  ordinary  shatoa  (uraiiMfc  |kur  cent,  for  the  pro- 
oedin{;  year),  nud  carrying  forward  a  b»ianco  of  £l,H71.  Tbc 
buperiol  Cernian  (Government  Iwra  taliMi  over  iha  GoraiMi* 


Korwonan  Tclef^rapli  ('oiu{wtny,  uttA  will  fmj  off  (ho  OHpiUl  at 
par.  ThiH  ('omiiuny  held  virtmulv  the  whole  of  the  oaplta^  which 
bm —   '  "    . 


'  being  luiul  otr.  The  ram  iviK,'i<\  Uaa  boon  j(:66,9B0,  and  tlio 
le  will  be  |iuid  next  year.  The  DiroctorH  ha\o  rein^■est«ll 
of  tUa  cai»ital  in  yharcM  of  the  \>'oi>t«ri«  Union  Telejjraph 
CotniiRiiy  and  tlie  American  Cabla  C^tiany,  libera  ratnaiiw  a 
■mil  balaBoe  atill  to  rainveat. 


CITY  MOTES. 

BMOway.— Tba  rooeipta  for  laat 
,  a(!ainab  £0B2  for  the  week  ending  1  Ith  insi. 
WaatlMUkaad  Faaaiu  Talegraph  Company. —The  receipta 
for  the  half  month  ended  July  15  were  £1,981,  against  X2,85S. 

TIM  Spanialt  National  Sabmarlne  Telegraph  Company 
announce  an  ititoi  itn  ilivniiM]!'    '  !  >  le,  payable  on  Slat  inst. 

An(lo-Amerl(saa  Telegmpb  Company.  —The  Diroctors  have 
declared  an  interim  dividend  for  the  quarter  ending  June  W 
of  12b.  uor  cent,  ou  the  ordinary  and  £1.  4e.  per  c«nt.  on  the 
nntendaC0idt»lM»iaoo«Mtaxi  payable  m  Mm  m«f  Auguat  to 
tb*  MeekboHflra  rHnrterod  on  the  booka  of  the  OomiNuiy  ou 
Jeljr  14. 1891. 

▼eaaaaato  TelaplMM  Campaay.— The  Comiiany  state  that  tbe 
half.yearlyiiilanaMiitheirdebentaraa,daeoB  netinat.,irUlbe{iald 
on  pre»entatloB  d  eeapoaa,  eltber  in  Aonlaidata  or  at  tbe  Cbn- 
ftolidated  Bank,  London.  The  grow  eaminn,  inclndinK  CHtitimlod 
returns  for  May  and  June  (Uie  end  of  the  frnoncial  year),  baoed  on 
the  April  rotaros,  were  £16,'25S  and  the  not  cerningK  £A,(i.'>5.  The 
projiortion  of  working  oxfiensee  to  groM  earning*  lia<l  been 
nbnnrmally  large  during  this  period,  owing  to  the  fact  tbat  tbo 
»<ii  U.H  (luring  the  whole  of  the  year  IK90,  and  up  to  llici  prcaont 
time,  have  been  under  reconstruction  and  rearrangement 


NEW  COMPANIES  REGISTERED. 


Italian  Beotrtaia  UgM  — 

Reeiaterod  by  A.  W,  tUxon.  10,  Aoatoifriata,  E.C.,  with  a  eapital 
of  £60,(KM)  in  £4  ehaiM.  Object :  to  cany  on  every  dewription  of 
bnainew  connected  with  tbo  gonoratioo,  lapply,  and  use  of 
•lootrioiiy  for  tbe  pnrpOMO  of  lights  pomr,  or  otherwiieL  Tbe 
flrM  rabaoriban  are : 

8I1MW1 

O.  Taddei,  83,  Via  Arenula.  Ho  ma   1 

P.  Aleseandri,  92,  Via  dci  Kiinit*!,  Howa    I 

J.  Reid,  101,  Ijosuloiihall  fitreet,  London    1 

C-  E.  Stimrt,  I,  .Aberdeen  terrftce,  Uiffllbary    1 

A.  r.  Wiridriil^'e.  rt44,  .St.tui!<lead-niad,  OeUofd   1 

T.  VV  holey,  7,  Storey  a  gate,  8.W.    1 

J.  Carr,  35,  Paget- road.  Stoke  Newington    1 

There  shall  not  be  than  throo  nor  more  than  eight  Tliroctom  ; 
the  firat  are  to  be  clet«t miiieil  in  ^jenera!  meeting.  Quiilitirntion, 
26  ■bares.  Remuneratiou,  £20  u^ch  per  annum,  the  same  to  be 
dMBttite  •»  tbv  aball  think  Ah 


PROVISIOJIAL  PATBNIS,  1891. 


11886.  Xmprovenenta  In  eleetrle  arc  Lampa.  Alexii)  I'ance 
and  Society  Anonyme  d'Appareillages  and  d'Ecloiragea 
Sleotriqaea  (Lampa*  Sloetriquiea  GaMa)i,  S8»  SoathaaploB- 
boildlBgs,  London. 

11881.  Improvamanta  In  and  reiatlac  to  awlteii  davlaaa  Ibr 
ag»ettn«  tto  ee— eettoaa  in  telajto—  ayalaaw.  William 
Fhillipa  Tbgnpaon,  6^  Lotd-etieatk  Liverpool.  iJoIhuui 
Diets,  Oertnany.)  (Comp!e(«  apedfieation.) 

11978.  A  ayatcm  and  apparatos  for  tbe  erolutlon  and  dlfiasloa. 

kgf  eleeUleai  onersy.  of  dlalnfeetanta,  anttaepUoa.  and 

rabatOBoea  ef  a  like  nataroL    Alfred  Rent  Upward,  ir<<), 

TTnllniKl  road,  Kenaington,  I>ondon. 
12iX>4.  An  Improved  microphone  transmitter.    Richard  Whtte- 

..rnl  A.fi'-i;  7.  \v,_-i  ;  i.ui,  ffi  Shetfield. 

120U.  ImproTomonta    in    tolophooic    traoMmltceca.  Arthur 

Thomas  Collier,  Alexander  Marr,  and  WUUmd  Fflndety 

Rottflmley,  70,  Market-street,  Manchester. 

1201i^    Iniprovcmenta    la   the  manoiaotore    of    carbona  ftor 

•loctric  iiro  lampa.  William  Uoyd  Wuso,  44i,  Linooln'a- 
inn-fieltli'.  I.cindon.  (The  Rheini«che  Fahrik  for  EMttrlaoha 
Bogenlichtkohle  W.  Griidelbach,  Uermany.} 


VMili. 
12(M0. 

|-2tM6. 

1206.0. 

VJ070. 

V2l(m. 
12106. 

12107. 
J2117. 

\2m. 

12IS0. 

\-2\HH. 

lam 

13344. 

12257. 


Improvementa  In  eleotrloal  gear  for  ateertng  ablpa,  *n4 
eontrolllDK  the  movomcnt  of  holophotea,  gnna,  and  the 

ItlM.    Erne«t  W  il.son,  ss,  Church  Une,  Charlton,  Kent 
Improvementa  in  primary  tutttevlea.  WilUani 

Moquay,  35,  Chancery -lane,  London. 

Improvemeata  In  voltmetera.  Alfred  Herbert  Dyke* 
and   William  Benison  Uird,  28,  Southampton-buildings, 

London. 

Improvementa  IB  Of  nlotlsif  to  olaatfla  iMteaa, 

Johann  Sahulka,  8&R»  t^h  Holbora,  tMidon.  {Oamplata 

i<l>eRification. ) 

JULV  16. 

An  Improved  electrode  plate  tur  eleetrle  eoUeetora. 

Hugh  Donald  Fitzpatrick,  70,  Wellington-street,  CL-u^g'ov, 
(Kurl  Ferdinand  SchuUer  and  Rudolf  Uermun  Jahr, 
Germany.)   (Complete  flpecification.) 

An  Improved  method  of  reciproeatlng  tlia  anohor  of  an 
eleetrle  apparatna.  HuRfi  Donald  Fitzi>atrick,  To,  Wcl- 
linfjtonftreet,  fJIa^'irow,  (Kurl  Kerdiuaad  SchuUer  and 
Uu<lolph  Horman  .lahr.  ( inrnmny. )  (Complete  specification.) 

Improvementa  In  eleetrle  mot*r«.  Samuel  William 
Ma(|uay,  55,  Chancery-lane,  London. 

Improvementa  tn  and  nimttmf  te  eieeUla  IMW*  *V 
llsbtln«  apparatna.  Frodvrio  Vfotor  Maqnaifa,  45,  8oath> 
ampton-bnildings,  I.<ondon. 

Improvementa  In  drops  or  auspandlnc  meehanlam  for 
eleetrle  11^  and  othae-  like  atttaga.  Willard  lObcidfla 
l)ow,45,  Sontban.ptem.buildiag*,Londoa.  (CoapiataapwiB. 

cation. ) 

Improvementa  In  electric  ourront  meters.  Eugoa  Hart- 
mann  and  Wunibaki  Braun,  47,  LinoolnVinn-fteld*,  Ixwdoo. 
iOompleto  apecifleation.) 

Jllv  17. 

Improvementa  In  the  antomatlc  contaeta  of  lneande» 
oent  lawiPbaliaKa.  Beoban  Jaowa  fiott,  22,  Southampton- 
bnthKagi,  LoBdea. 


WOUam  RattOD  May,    UflM-aknMt,  London. 

eleetrle  lampe.  Richoid  Henry  Dorratb,  ^  8oathaini«ton. 
bnildings,  London. 

Ji;r.Y  18. 

Kaiwr.  Sonthanp(oB<4aadfaiCPll!'Tinl^  (Complete 
apadficatton.) 

Tniptewiala  in  portabto  alaotrla  laapa.  John  Sottoa 

Xettlefold,  7,  Staple-inn,  London. 

ImprovoaMBta  In  tlm  mannfhetnre  of  eleetrle  lne»nd«a 
aeaaa  or  glow  UUMpa.  Paul  .Scharf  and  Rudolf  Latako^  98, 
Cbaocaty-laBO,  Idadan.  (Complete  speeUleatidn.) 


SPECIFICATIONS  PUBLISHED, 
im 

AUrMi.  8d. 


Ayrton  and 


11817. 

IIMSL 

Uather. 

liSUk 

Salbty 

Magnetic  aoparatora 

l.';25(j.  Coin-lre«d  eleotrloal  apparatus.    (Jent  and  others.  Sd. 

i  .rm  DtstrOMHaKaffalaeMattr.  Dobnwalaky  and  Mamnith. 

8d. 

14050.  Ueetrlcal  out-outs.    SieiiK  n.'i  Hrothart  ud 

Limited  (Siemen«  and  Ualske.)  6d. 
148081  laatTlaaWir  g»i>aned  Mhlalaa.  MlUa  (Jobaon).  8d. 

M81. 

stopping 
BlUot.  M. 

8e4&  Vrodaelag  eleetHo  light  and  oaid. 

ft932.  Beetrie  oloeka.    I'rentiso.  fid. 

Eloctrle  eireuiu.    Lake  (Knlijike).  tkl. 
Xleeti^le  looeaottvea.    LAka  (£iokemoyer). 


ComiMBy, 


1599. 


«S78. 


S924. 
89.32, 


Ud. 


U  3d. 


COMPAKIBS*  STOCK  AND  SHAKE  LIST. 


I 


Bnub  Co  

—  I'ref.    ,    .  .    ..   

Inflia  Riihhi  r,  (iuttii  IVroiia  i  I'lUegra^Co. 

HoUf  -  lu  -  House   <i.t«„«.n.4 

MeUopoIiUii  Klwtric  Supply  

Loudon  Klecrrio  .'inpply   

Swan  United  

St.  .JiUUvn'  

Nstiou,U  TkIv  pkuue  

Electric  Conatructioo    

W«isUainster  Electrio  , 
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NOTE& 


The  Central  Loudou  Railway  Bill  wa*  read  a 
Ihird  tin«  befon  the  Hodm  «f  Lords  od  Monday  and 
pMsed. 

Spondan. — The  Thomson  Houston  Comi>any  have  ob 
taioed  a  conceaaion  for  60  years  for  an  electric  railway  at 
Spudan,  Bfltr  Bnib. 

Tttlaphonio  ExteuBlon. — A  Bupplem«ntary  trunk 
liiwof  the  National  Tclophone  Company  baa  b0tBflOlllpbt«d 

thii  week  between  Edinburgh  and  Penicuik. 

fliatoiT of  ■leotrioity.— The  "Chronological  Hiatory 
of  Electricity,"  by  P.  F.  Mottelay,  appearing  in  lb*  SMrieal 
arid  ia  alao  being  publiahed  in  Engineerimg, 

Eastwood  Hoase.— On  Monday  night  Captain 
Selwyn'a  new  hall,  Eastwood  Hoose,  was  opened,  and  the 
■laetrit  l%bA  alioM  OB  hn  hooM-iiwiBfiig  niMtiiig. 

Sleotrtoal  Work  In  MtaM.— Before  the  South 
Wales  Iiutitate  of  Engineers  last  week,  Mr.  Alhion  T 
Sn«U  SMd  B  paper  entitled  "  Notes  on  Eleotricai  Work  m 


Telephones  in  HollMld.— The  Chamber  of  Commerce 
Ufeeda,  HoUaod,  has  ezpreaned  its  desire  that  the  Dutch 
OonviUusai  abonld  buy  up  the  telephone  service  and  wwk 
itMftSiiitedspHCtaMBt. 

Reohniewaki  Dynamos.— We  leani  tbat  Messrs.  R 

L.  Berry,  Harrison,  and  Co.,  have  been  appointed  sole 
agents  in  England  for  the  Recbniewski  dynamo,  which 
samed  high  jnitum  ud  •  gold  nodd  st  th«  Fhfis 

Exhibition. 


. — A  long  diHcufwion  took  place  on  the 
question  of  electiic  light  at  the  last,  meeting  of  the 
Ilampatead  Vestry,  at  which  Mr.  Preece  was  specially 
invited.  Hie  discnsrioD  end  nonsiderstion  was  laft  over 
tiU 


It  the  last  meeting  of  the  Sunderland 
Tlighw  iys  Committee  the  borough  engineer  reported  that 
he  bad  rseshred  several  repMss  to  his  enquiries  from  other 
town*  intii  iigud  to  the  eloolric  light,  and  the  matter  was 
ntevMltoa 


Asbestos  Goods.— The  Udlad  AiImbIob  Company, 
limited,  has  for  the  seventh  time  secured  the  contract  for 
the  supply  of  all  kinds  of  asbestos  goods  required  for  use 
in  her  Majesty's  Navy  during  the  ensuing  12  months, 

ificlndirie  p.irkitit;,  sheeting,  cloth,  and  millboard. 

St.  Paaoraa. — Mr.  James  T.  Baron  has  been  apfwinted 
dnef  engineer  and  general  manager  to  the  St.  Pancras 
\"ostry  for  their  central  station  supply  department.  Mr. 
Baroa  was  Mr.  Wilson  Hartnell's  outside  general  manager, 
and  has  bad  miieb  experience  in  important  work. 

Vtete  Uckttav*— At  a  ntsstiog  on  the  S4th  inst  the 

P-iria  Municipal  Council  granted  to  M.  Victor  Popp  the 
concession  for  eleetne  lighting  of  the  Entrepot  de  JBercy. 
The  hasp  hour  of  10  e.p.  ia  find  at  1'6  esnlunaa  or  0-18d. 
At  this  ptioe  eTsiyone  wonld  ba  aUa  to  iiaa  the  light. 

Ventilating.— MoRsr.*.  .T.  D.  F.  Andrews  and  Co.  have, 
in  conjunction  with  others,  purchased  the  patents,  goodwill, 
sad  assate  el  tbs  D.  0.  Gteen  Ventilating  and  Enj^esring 
' '  iipany,  and  are  now  Htdng  an  extensive  installation  of 
the  D.  Q.  Qreeo  system  of  ventilation  on  board  the  b.s. 
*'OpUr.'' 

nad  TMmsv  OaUas.— In  the  House  of 
on  the  23cd  inst,  in  answer  to  Admiral  Field, 


Baron  U.  De  Worms  said  the  importance  of  establishing 
tetagniihie  aoBmnnioation  wifli  TMago  haa  nokham  ovw- 

looked,  and  it  is  ho]>ed  th;\t  the  raventtO  ol  ttnt  bhod 

before  lone;  be  able  to  bear  the  cost 

Akester  Bieotrio  Motor  Conpaoy.— A  meeting  of 
tUa  company  was  hold  «o  Monday  at  Clannen<«lMatH^aL 

The  proceedings  were  private.  This  comiiany  was  formed 
to  carry  out  the  patents  of  Mr.  Akester  in  tramway  work, 
and  a  ear  was  boili  some  time  ago  and  run  experimsotally 
at  Uaana.  8to|dMn  BiBith'a  works  aft  UflhrnD. 

Phonoporo. — Those  who  w\th  to  investigate  the 
properties  of  Mr.  langdon-Davies's  phooopore  will  have 
the  opportunity  to  do  so  in  a  pamphlet  on  the  '*Phonopora 
Duplex  Telegraph,"  giving;  full  particulars  as  to  working, 
wi^  drawings,  published  (in  fVencb  and  English)  at  2s.  by 
tha  Fhonopore  Syndioi^  Bkwtfiald  House,  £.0. 

Co.,  of  Carcassone,  have  acquired  the  French  patfinta  of 
Khotinaky  for  aoeamolatota.  The  Khotindqr  Ckuupaoy 
bare  for  aif^tyaan  made  thaaa  aeenmulaton  with  BMMh 

success.  They  are  similar  to  the  Belts  aciiumulator,  and 
the  combination  is  known  as  ths  "  Khotinsky  Ler    '  celL 

Oaa  Kleotiioity.— The  North  British  Association 
of  Gas  ManH^ars  held  their  thfrtiath  annwJ  wwaHng  hat 

week  in  Edinburgh.  The  president.  Bailie  Hobertson,  fn 
his  inaugural  address,  alluded  to  the  rivahry  of  elaotridty, 
but  did  not  condder  it  had  aflboted  gas  Intaraiti^  nor  in. 
any  way  curtailed  the  sale  of  gas.    He  was  {MUlMd  to  look 

upon  |>araffin  as  a  far  more  son'ons  rivaL 

Sooioty  of  Arta.— The  Prince  of  Wales  at  Marlborough 
HoQsa  on  Ifonday  prsssntad  tha  gold  mo&l  of  dia  Society 

of  Arts  to  Mr.  W.  H.  Perkin,  for  his  discovery  of  produdng 
colouring  matter  from  coal  tar ;  and  to  Sir  ^cderick  Abal» 
for  bis  rcaaarehas  in  tha  manniaetare  of  iron  and  steal,  and 

his  services  to  the  State  with  reference  to  war  material, 

and  as  chemist  to  the  War  Bejartment. 

Reisate. — The  Beigate  Town  Council  on  Tuesday 
resolTSd  that  an  application  be  nmda  to  tiie  Board  of  l^ade 

for  a  provisional  order  under  the  Electric  Lighting  Acts, 
and  that  the  Mayor  (Mr.  S.  Brookes)  be  requested  to  cause 
the  neesssary  steps  to  be  taken  for  Ae  earrying  out  of  this 
resolution,  assisted  by  the  borough  engineer,  Mr.  F.  D. 
Ckrk,  A.M.I.aK,  and  (ho  town  dark,  Mr.  0.  J.  Groeai 
LL.D. 


OriiksL— The  rstnni  maUb  betwnon  a  team  got  np 

by  the  Eledrittd  Iterirw  and  Eledruxd  Enginetr,  and  one 
representing  Mr.  Ronald  Scott's  electrical  works  at  Acton, 
was  pbyed  in  Mr.  Scott's  grounds  on  Saturday  Ust.  The 
weather  waa  parfect,  and  an  enjoyable  game  resulted  in  a 
well-deserved  win  for  the  Acton  team.  After  the  match, 
the  visiting  eleven  wotc  hospitably  entertained  by  Mr. 
Scott. 

BerllB  Gold  Medal.  —  Fr«ni  Berlin  It.  i:^  .iinio'inrpd 
that  the  large  gold  modal  for  science  has  been  conferred 
upon  Prof.  Dn  Bofs-Reymond,  M.D.,  F.R.S.,  member  and 

secret.'iry  of  the  Tloy.il  Academy  of  Science.*  in  Berlin,  and 
director  of  the  Physiological  Institute    The  professor  is 
bsst  known  for  the  impoctant  aenrieao  Im  baa 
to  science  by  bia  rmaarehaa  in  tha  deparfcmant  of  i 

electricity. 

Literatare. — We  have  received  the  fourth  yearly 
number  of  the  ForttdmlUt  itr  EMttrvMat^^  conteining 

summary  of  elcctriciil  progress  of  the  3'ear,  references  to 
important  articles  in  technical  papers,  and  description  of 
the  work  of  Hessia.  Siemens  and  Ha]BkB,8abiiekart  and 
and  the  All^meine  CSompiny  «f  Barlin,  for  ttigOtoariibpiGoOgle 
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(lei^artmcnts.    To  tlMM  wbtt  IMd  OtTldMI  it  it  R  IttOst 

Pofii  JAfilktiag. — ElecirieUd  ImI  week  bu  a  long 
•rtlel*  bjr  IL  Fruk  CkmMy  upon  tlia  ilMtrie  Ughtii^  of 
Paris,  specially  describing,  with  ilhistrations  of  machinery 
and  mains,  the  Montmartre  central  staUona.  The  maina 
M»  bar*  cables  In  a  eonento  oulvwt)  Itept  apart  hj  Urn- 
latora  bolted  down  with  iron  holts.  Details  of  the 
Immense  eight-pole  dynamos  made  by  the  Continental 
Ediiwi  Cmptuf  «N  ghrw. 

■iMtrioal  Hanlage.— An  important  st«p  ia  colliery 
enterprise  in  South  Wales  was  made  at  Abercainaid, 
Merthyr  Tydfil,  last  Friday,  by  Mr.  F.  A,  Hankey,  ALP., 
managing  director  of  the  Plymouth  Oolliory  Works,  md 

Mtb.  Hankev,  hy  the  introdiiclioti  of  electrical  h-itilnt'e  at 
Abercainaid  Colliery  to  supersede  horses.  The  iiisuliatiou 
was  carried  out  by  Mr.  J.  OL  Howell,  of  Uandlj  and 
London.    The  trial  [)roverl  very  Buccesaful. 

BoatlMlj. — In  commenting  upon  tbo  action  of  the 
Bombay  If  imieipality  in  the  mattar  of  deotrio  lighting,  an 
technical  paper  aaks :  "  Why  not  call  for  estimateB  for 
lighting  the  nathcUd  area  now  chosen  for  a  period  of,  say, 
ire  years,  ao  tint  the  fim  nadertaUiig  the  wodi  will  have 
some  inducement  to  make  full  and  adequate  provision  for 
the  anoceas  of  Uie  experiment  t  A  further  proviso  that  in 
the  event  of  the  experiment  proviog  aatiafaetory,  the  period 
would  be  prolonged  for  a  period  «f  two  or  thxee  yaara, 
would  stimulate  enterprise." 

Baatliamgtitn  Kleetrio  Onuiea.— The  Southampton 
Worha  Oomoiitlae  vaported  that  Ur.  J.  O.  W.  AUridge, 

the  electric  engineer,  Lad  submitted  specifications  and  form 
of  tender  for  ele^c  lixhtiug  on  the  Royal  Pier  with  mains 
and  an  aeoeatoriea,  and  detaJf ed  eatimate  o(  4809.  It  was 
decided  to  recommend  the  H rir  1  to  advertise  for  tenders. 
Specificatiima  for  two  electric  cranes  on  the  quay,  wiUi 
maina  and  all  aeeenoriaa,  ware  anhmitted,  with  detailed 
estimate  at  £2,4C1.  The  anniuatit  with  the  aleetric 
light  company  was  carried. 

i^ff^t^^ — Some  of  our  contemporaries  are  a  little  in 
error  when  allndiaK  l»  Mr.  Mmtf*  appoitttttent  as 

electrical  engineer  to  the  Cardiff  Corporation,  which  has 
been  made  to  appear  as  if  it  was  a  recent  arrangement. 
The  fact  ia  that  Ut.  Maaaey  haa  already  aeted  for  the  Oo^ 
poration  for  about  a  year,  and  helped  them  with  their 
proTiaiooal  order.  All  that  was  done  the  other  day  was  to 
inatcvet  a  aaall  eoumfttee  to  emwine  and  report  upon, 
vr^th  Mr.  Masssy'a  assistance,  the  olectnc  lighting  ilMtaHa 
tions  that  havn  hem  carried  out  by  other  towns. 

Newiiiffton. — iho  .Special  Purposes  Committee  of  the 
London  County  Council  report  that  they  have  determined 

to  provide  electric  lightincr  nt  the  new  weights  and  measures 
office  at  Newington,  and  have  invited  tenders  for  the  work 
of  providing  the  installation.  The  tenders  have  not  yet 
been  received,  but  it  will  desirable  that  no  delay  should 
occur  in  curying  out  the  work,  as  the  office  is  in  cour&a  of 
ereetioo.  They  reeaanmend  that  they  be  authorised  to 
enter  into  any  necessary  contract  for  the  provision  of 
eleetrk  lighting  at  the  Newington  weights  and  measures 


Observatory  on  Hont  Blano. — A  project  is  being 
mooted  in  Paris  for  the  ereetion  of  ao  obaemtory  on  Mont 
Bhme.  M.  JaMsen  made  an  appeal  last  year  forsopport  in 
this  undertaking,  and  on  Tuesday  atthe  Academy  of  Sciences 
be  announced  that  his  appeal  had  been  heard.  He  has 
obtained  the  anpport  of  M.  Biachoflkheim,  FKnoe  Boland 
Bonaparte,  Baron  Alfred  de  Rothschild,  member  of  tbo 
Academy  of  Fine  Aria,  and  M.  EifliaL  As  the  observatory 
wUllmTf  tnhe  lal  wi lolid rodt it  ia  mt^d«dtQ  And  a 


point  where  the  ice  is  not  over  30ft.  thick.    It  isthoaght 

tbo  preliminary  work  will  be  undertaken  at  once. 

Lyona. — We  have  already  mentioned  the  project  iar  ibe 
utilisation  of  13,000  h.p.  of  the  Rhone  at  Lyons.  The 
municipal  committee  appointed  to  discuss  the  project  have 
reported  favourably.  Motors  of  about  a  horse-power  would 
he  greatly  in  demand  among!rt  die  silk  weavers,  and  tin 
power  from  the  turbines  might  be  well  utili.sed  at  nigbt  for 
lighting  purposes.  The  concession  of  the  gas  companj 
expiree  in  11  yeara  Meanwhile,  they  look  to  the 
Compagnie  de  Jonage  to  carry  out  the  electrical  [urt  nf 
the  scheme  and  organise  the  distribution  of  electric  power. 

Pipe  Weldin^.-'An  interesting  description  of  the 
first  pipe  welding  plant  in  Chicago,  with  illustration  of  the 
machine  in  action,  is  given  in  the  Jf'-  '-  -  FH'clrmanim 
July  11.  The  pipes  are  required  for  icemaking  machines. 
The  generator  is  a  30,000-watt  machine,  which  delivers 
current  in  the  primary  of  the  welder  at  300  v  lf, 
maximum  current  being  150  amperes.  The  welds  ara 
made  in  about  1.5  seconds,  but  the  number  of  weUipar 
day,  including  time  handling,  is  about  An  aveng* 

of  66  h.p.  is  required  to  weld  the  2in.  heavy  iron  pi|)e. 
All  eoOa  are  taated  after  weMing  to  5O01k  peraqpiaiehicL 

A  New  Vwtteh.— The  EltktroUchnischu  Echo,  Na  29, 
describes  a  new  switch  (with  illustrations),  which  bss  for 
its  principles  the  progressive  pushing  forward  ol  wtif^ 
shaped  contacts  of  a  peculiar  design.  Some  of  the  wedgea 
are  furnished  with  brass  facings  and  some  loft  bUnk  and 
thus  insulated.  The  continued  turning  in  one  direetioa 
puts  B11  <  ^  vely  eontaet  on  and  off,  and  the  switch  can  lis 
used  for  switching  on  one,  three,  or  five  lamps,  etc.,  or  s 
couple  of  these  switches  can  be  also  used  for  lighting  s 
circuit  from  either  end  of  a  room.  They  are  shown  in  single 
and  double  }>olc  form,  and  BMik  a  naefal  typo  of  awildhir 
special  purposes. 

Pr«dhiOn  HaU. — ^The  opening  ceremony  recently  tooh 

place  of  a  new  Catholic  chapel  in  the  North  of  England  at 
Pnidhoe  Hall,  the  residence  of  Mis.  LiddelL  The  interior 
is  very  handsome,  carried  out  to  the  dedgna  of  MaHn. 
Dunn,  Hansom,  and  Dunn,  architects,  and  is  capable  of 
seating  200  persona.  The  hall  itself  is  undergoing  exten- 
sive alterations  and  additions,  and  is  being  fitted  up 
throughout  with  all  the  most  modem  contrivances  for 
comfort  and  convenience  (such  as  electric  light,  with  which 
the  chapel  is  also  lighted),  in  a  manner  which  will  make  it 
one  of  the  largest  as  well  aa  on*  of  thn  heat  appomttd 
mansions  in  the  county. 

Bi-taleplioiMS.— M.  Meraradier,  having  had  to  on 
microphonea  in  delieate  meaanrementa,  haa  found  oeeaika 

to  require  forms  which  might  remain  to  the  ears  for  hours 
together  without  fatigue.  lie  has  constructed  telepbooes 
weighing  only  50  grammes  (against  400  grammai  of  tfcs 
ordinary  type),  and  of  lin.  to  li^in.  diameter.  Two  of 
these  are  oonoeoted  by  a  steel  magnetic  quriDg  paniiig 
under  the  chin,  and  are  pressed  closely  to  the  earinle. 
The  steel  spring  serves  also  as  electric  connection  for  two 
of  the  contacts,  thus  acting  mechanically,  magnetically, 
and  electrically  at  the  same  time.  Ue  gives  his  arrange 
menbthanameof  the '*hi-tBlephona.'' 

Bldeford.— At  the  last  meeting  thi  Bideford  T.ocil 
Board  the  question  of  lighting  the  quay  with  electricity  was 
brought  up.  Mr.  Dymond  eonsadered  it  high  tioM^  now 
the  Board  were  contemplating  the  laying  out  of  their  qtuy 
in  ao  attnustive  manner,  that  they  sboukl  have  it  lighted  in 
the  beat  manner  ponible.  He  enquired  whether  it  wonid 
not  bo  possible  to  have  the  whole  of  it  lightod  with  the 
electric  Ught>,  It  waa  now  in  general  use  eUewhere,  and  ss 
elaetrieity  waa  bqand  to  eome  into  use  at  Bideford  the 
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Board  ahoald  take  it  into  consideration,  and  see  if  thoy  could 
not  arrange  with  the  local  firm  who  had  ainadj  introduood 
it  in  Kdalord  to  ttglit  tlw  Bidaloid  I7«w  Qaiy. 

Colonial  EntoritriM. -Mr.  J.  F.  Albrigbt»  managitig 
director  of  Crompton  ami  Co.,  Limited,  has  just  returned 
titer  m  very  succesaful  tour  round  the  world.  He  started 
originally  with  the  Iron  and  Steel  Institute  for  the  United 
States,  and  then  went  to  Australia  to  look  afur  the  bn.sinoss 
of  the  Crompton  Electric  Supply  Company  of  Australia, 
Aft«r  spending  some  months  io  miooi  parte  of  Aiitfcralfe, 
he  went  to  Ceylon,  and  from  thence  to  Calcutta.  After 
this  he  proceeded  to  Colombo  and  Mauritius,  m  rotUe  lor 
Durban.  Making  this  his  haadqoatten,  he  w«nt  up  eountry 
to  Pretoria,  where  his  company  is  about  to  carry  out  the 
lighting  of  the  town.  We  are  glad  to  learn  that  the  change 
hia  done  him  mooh  good. 

l*«rinanent  Exhibition.— We  notice  that  for  some 
time  back  there  has  been  estaUisbod  in  Puia,  in  the 
Vtamffi  Jonffiroy,  a  pemaaont  ediilntioii  of  electrical 
appliances,  compressed  air  electric  lighting  motors,  and 
siniikr  useful  facilities  oi  modem  civilisation.  We  should 
titfnk  ft  might  bo  very  well  worth  while  for  a  few  of  the 
larger  firms  to  institute  in  London,  on  a  modest  scale,  an 
•xhitntioa  of  this  nature,  with  rooms  fitted  up  in  every 
■wmy  widi  deetrie  lighting,  heaters,  and  cookers,  with 
motors  applied,  and  so  forth,  advtrtiiad  well  io  the  daily 
pnMt  The  number  of  people  even  now  who  do  not  re  ilise 
tiM  banefits  of  electricity,  and  do  not  understand  the  very 
radimeot^  k  atill  •nonnoin. 

Staple  Driver. — An  extremely  simple  anri  cheap,  and 
at  the  same  time  effective,  little  device  has  beeu  introduced 
by  Mmiiii.  Woodhonie  and  Bawion  in  the  shape  of  n 
patent  staple  driver  for  electric  or  other  wires.  This  tool 
holda  the  staple  in  position  until  it  has  penetrated 
nOeiendf  br  to  diapeaae  with  farther  rapport,  and  ean 
be  driven  home  with  a  hammer.  It  consists  of  a 
rectangular  tube  of  the  size  to  hold  the  staple,  iaude  being 
•  phiager  wil&  a  uoveiiieBt  ef  eboat  The  pointa 
of  the  staple  project,  and  are  placed  over  the  wire,  and  a 
blow  is  given  to  the  opposite  end  of  the  plunger,  the  tool 
h  removed  and  the  etaple  driven  home.  It  will  be 
esj>ecially  convenient  to  the  electrical  trade  for  running 
wiree  overhead  or  in  corners  where  the  staple  cannot  be 
held  with  the  fingers.  6  ^  ' 

AnatKtaB  Tdepbonea.  —  The  concession  granted 
several  years  ago  to  the  Telephone  Company  of  Au.^tria 
for  opening  tekphoiio  exchanges  in  the  towns  of  Or&tz, 
Riacne^  and  Trieste  will  expire  in  October  this  year,  and 
the  concession  for  five  other  towns,  Lemborg,  Reichenborg, 
Filscn,  CzemowitE,  and  Bielitz,  held  by  the  same  company, 
will  terminate  in  February,  1899.  The  company,  whieh  ia 
an  English  one,  has  received  notice  that  the  concessions 
will  not  be  renewed,  and  that  the  exchanges  in  all  the 
tonma  mentioned  will  he  woriied  by  the  Imperial  Peatal 
Department.  It  has  accordingly  demanded  compensation 
to  the  extent  of  1,900,000  florins,  or  about  ^160.000 
•teriing,  bat  the  Gevemaent  ob|wt  to  the  ameant  ae 
exorbitant  The  dis()ute  will  probably  be  settled  by 
arbitration,  as  provided  in  the  terms  of  the  ooooeasion. 

AbAm  KaAltniF<— The  tnnneb  of  the  wonderfal 
railway  now  in  course  of  construction  through  the  Andes 
for  the  purpose  of  eetablishing  eommunication  between 
the  Argentmee  and  Ohili  are  being  bored,  it  appears,  by 
the  aid  of  the  electric  current  The  highest  of  the  tunnels 
is  about  10,000ft  above  lea-level,  while  the  pierced  msun- 
tiin  ii  about  12,000ft  Worn  Juacal,  in  Chili,  to  Qnebeda 
Navara,  in  the  Argentines — a  distance  of  about  14  miles — 
there  are,  it  is  stated,  no  fewer  than  eight  tunnels,  of  a 
total  length  oi  nearly  9^  miles.  It  having  been  found 


impracticable  to  employ  steam  engines  from  the  great 
expense  of  raising  machines  and  fuel  to  so  grei^  an  altitude, 
it  wee  decided  to  utiHee  the  water  power  available  in  the 

valley  for  supplying  the  necessary  power;  and  the  fliraat 

turbrnrs  -.iro.  rnporfrd  to      ri'-ini:;  their  ■vvnrk  well. 

The  Pans  MetropoUtan  KaUway.— The  Paris 
Municipal  Council  on  Satofday  continaed  the  debate  on 
the  subject  of  the  proposed  metropolitan  railway,  and 
heard  the  evidence  of  the  director  of  the  works,  and  M. 
Santoo,  the  reporter,  the  btter  enplaining  the  viewe  of  IL 
Ouyot  as  regards  the  rights  of  the  Council  in  the  matter. 
The  Council,  without  deciding  at  this  stage  for  any  of  the 
idiemee  bebie  them,  dedaied  thenMlvee  f^enuiSij  in 
favour  of  the  constniction  of  a  metropolitan  railw.iy.  A 
clause  in  the  first  article  dealing  with  the  course  to  be 
followed  by  the  railway  wae  adopted,  end  a  mofefom  iitfrO' 
duced  by  Charles  Laurent  that  the  line  should  in  no  case 
follow  the  boulevards,  was  also  passed  by  34  votes  against 
33.  Hie  whole  <rf  the  lint  artiele  wae  then  agreed  to 
without  amendment,  and  finally  the  pcojeot  wae  adopted 
by  60  votes  against  nine. 

H4mrtt«lllwdttbirVel«|ilionin.— TheBev.  FMeridc 
Harford,  M.A  ,  minor  canon  of  Westminster,  has  formed  a 
"  Guild  of  St.  Cecilia  "  for  the  distribution  gratuitously  of 
soft  and  sweet  mudc  tor  hospital  patients.  Ganon  Harfbtd 
is  a  great  enthlMMt  190a  the  wril-known  soothing  eiliMt 
of  dreamy  music  upon  sick  persons,  variously  applied  aince 
the  time  of  King  Saul,  and  is  organising  his  guild  for  the 
pOxpoMui  ^ilcmaticaUy  uaing  music  as  a  healing  medicament 
His  proposal  is  partly  to  organise  bands  of  violin  performers 
(with  muted  violins)  and  portable  "pianino "to  |>erforai 
outside  the  wards,  but  he  has  now  extended  his  idea  to 
inflnde  the  establishment  of  ■\  compleS^  system  of 
telephonic  distributiou  from  a  central  hall  to  the  various 
hospitals.  Canon  Harford  has  himself  written 
suitable  miuic,  and  already  enlisted  the  sympathy  of  1 
influential  persons  in  favour  of  his  scheme. 

«kM  w.  BlMlrto  Uckt  !■  Kmt  Tcvk.-'Far  40 
yeai-8  prior  to  the  introduction  of  electricity  for  lighting 
purposes  in  New  York  City,  the  increase  in  the  consump- 
tion of  gas,  says  a  gas  journal,  averted  about  10  per  cent 
per  annum,  while  the  jwpulation  doubled  every  17  years. 
Since  the  adoption  of  the  electric  light,  however,  the 
inerwee  haa  heoi  modi  more  rapid.  It  alnraat  immediately 
rose  to  12  per  cent  perannnni,  and  in  1887  it  was  equal  to 
about  1 4  per  cent  per  annum.  This  ratio  waa  still  further 
exceeded  in  1888-9-90.  The  output  of  gaa  in  New  York  is 
doubling  itself  now  in  a  period  of  6|  years  instead  of  10 
years.  The  president  of  the  Standard  QaaCompaoy  thinks 
that  one  reason  for  this  very  rapid  increaie  ti  the  fact  that 
the  electric  light  has  educated  the  human  eye  to  require 
more  light,  and  that  people  are  not  satisfied  with  tlie 
quantity  they  formerly  regarded  as  sufficient 

OentrMta. — Hie  following  are  mentioned  ae  likely 

contracts  for  the  application  of  electric  light :  New  hospital 
at  Bradford — J-  B.  Bailey,  architect;  Dalton-io-Furness, 
Co-operative  Society  premiwe—J.  McTntoefa,  arehiteeti 
Barrow  ;  Corn  Exchange,  Gainsboroii::li  R  Macdonald, 
borough  engineer ;  Weights  and  Measures  Office^  Leeds — 
borough  engineer,  Leeds ;  Bank  atlCuyhorough  (Ireland) — J. 
O'Ciillaghan,  architect,  16,  Nassau-street,  Dublin ;  Workhouse 
at  Newcastle ;  Acadenor  at  Stonehaven  for  Dunottar  Educa- 
tional T^iist;Chamniar  School,  Wakefield, apply  headmaster; 
Court  House,  Cork — Court  Honse  Joint  Committee,  Cork ; 
Library  Buildings,  Southampton — (W.  Henman,  architect), 
apply  librarian,  PttbUe  Lthrary,  Soatiiampton  ;  new  Mnni* 
cipal  Buildings, Oxford — Mr.  Bickerton,  town  clerk,  Oxford  ; 
Public  Library,  Brechin,  Scotland — architect,  J.  M.  Fairley, 
122,  George-street,  Edinburgh ;  Police  Station.  Glasgow-r 
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J.  lAi^-^erk,  Dilj  Chaxaben,  GUigow ;  Infirmary,  Tad- 
OMter  J.A.Broiii«t,<lwt ;  Aroadaafc Torquay^.  Watioa, 
architect ;  Sleight's  Hall.  Whitby— Oklk  Add  UoMlop, 

architects,  Feethanu,  Darlington. 

Maidstone. — At  a  meebiog  of  the  Maidstone  Local 
Board  on  Taeaday  the  aub-committee  on  electric  lighting 
reported  a  lonj^  ronfereTice  with  the  manager  of  the  Electric 
Iiutallation  Company,  when  they  ascertained  that  if  the 
Local  Board  obtain  a  pnrUoaal  nder  they  will  experience 
great  difliculty  in  getting  any  electric  company  to  take  a 
transfer  thereof  j  that  the  cost  of  the  smallaet  installation 
iraiilflbe£Sa^|^lkforft,0001iiU%aiid  thatif  the  com- 
pany carried  out  the  li^'htiiip;  of  Maidstone  the  Board 
would  bare  the  power  to  purchase  the  undertaking  at  any 
ibaibwtmmm  yUUSoff  5  |«r  eaot  on  the  evtby.  The 
rornrr.ittee  viewed  the  company's  wwkl  at  Chelsea,  which 
were  no  doabt  aa  {^ood  its  any  exicting  at  tlw  present  time. 
Comidnor Barkernigad  the  appoiBtnMnt  of  a  eomniittee 
to  discuss  the  (|U08tt oi,  jf  working  the  electric  lighting 
themselvee  or  not.  He  believed  it  would  pay  to  do  their 
ownworit.  dark  aaid  they  ntuideelde  OB  this  eouiw 
before  October  I,  or  they  would  agviin  bo  loo  Utc  to  obtain 
a  iwoviaioiial  order.  It  waa  than  resolved  to  appoint  a 
I  to  iv|wrt  tuttim  an  tlia  nattar. 

Tha  German  nation  are  very  latro- 
spectively  conservative,  and  strive  to  make  all  their  terms 
^oroughly  Teutonic  and  simple.  The  telephone  has  been 
known  m  dia  **  FenMpNclmr/  or  br  opeakar,  aod  now  ira 
notice  that  the  t«legraph  is  being  termed,  in  business  circu- 
lars of  Morse  telegraph  instnimeate,  the  "Farbschreiber." 
In  tbls  oaM  tha  tarm*  ara  wall  known,  and  littla  good 
r  ml  1  result  from  altering  them,  1  uf  :n  many  cases  the 
homely  straightforwardness  of  the  German  technical  tems 
ii  raaOy  an  idd  to  leamara,  and  Ike  faaBog  of  daoiia  for 
directness  is  not  one  to  be  ^le  u:  ed.  Nothing  in  electrical 
matters  so  bothers  and  frightens  the  student  and  the 
average  engineer  than  tfaeea  t«grm%  ineomprefaenatble  at 
sight,  such  as  electro-kinetics,  hysteresis,  and  so  forth,  and 
even  electromotive  forc^  while  electric  pressure,  resistance, 
Ug,  dip,  etc.,  almost  carry  their  own  ezpfauiatioa.  Tha 
simplification  of  scientific  nomenclature,  as  against  what 
mi^l  be  termad,  in  imitative  verbosity,  its  "augmented 
nabuloiity,''  n  a  nattir  that  dnorvw  eonitut  and 
attention  from  those  who  aia  ia  tka  state  qI 
wol!      from  engineers, 

SevanoAks. — At  a  meetii^  of  tha  Savenoaks  Local 
Board  on  Monday,  97th  July,  a  letter  wu  reeeiTod  fram 

tlir  B'-".  : 'i^tary  of  the  Electric  TiUst,  Limited,  referring  to 
the  extension  of  time  for  executing  works  under  the  ijeven- 
oeks  Elaetrie  Lighttag  FrovMonB]  Order,  obtained  by 
them  last  year,  and  stating  that  thcv  had  applied  to  the 
Board  of  Trade  for  an  extension  of  the  order  for  12  months 
on  die  gronnd  that  tkey  were  In  eommnnleation  with  the 
clerk  and  smveyor  to  the  Local  Board.  The  clerk  (Mr. 
H.  J.  Thompson)  said  that  the  latter  part  of  the  latter  was 
not  ilrifltly  eoRaot,aa  no  eommnnleation  had  been  received 

from  the  trust,  who,  under  their  order,  were  bound  to 
commence  the  work  within  12  months,  but  had  not  done 
BO.  The  ntrveyor  said  If  the  Board  acceded  to  die  appKea- 
tioii  of  the  trust,  they  would  bo  giving  them  a  monopoly 
which  might  turn  out  detrimental  to  the  district  The 
Bar.  J.  Jaekeon  nid  the  mrveyor  was  loo  late  to  urge 
opposition.  The  Board  had  decided  last  year  not  to  oppose 
the  order,  and  it  was  not  now  sought  to  alter  the  order,  but 
to  extend  the  tine.  The  surveyor  lald  tha  Board  was  not 
bound  to  do  so.  The  clerk  said  any  resolution  of  the 
Board  would  influence  the  Board  of  Trade,  but  ultimately 
it  waa  deoided  to  await  a  oommunieation  from  the  Board  of 
^neade  brfore  paaing  any 


Mnnioh.— The  Municipality  of  Munich  has  decided  to 
eraet  a  oentral  eleetrie  light  station,  and  haa  eoniaiarioBed 

llerr  Oscar  von  Miller  to  prepare  a  scheme.  The  report  of 
Herr  von  \{iller  states  that  the  motive  power,  to  the  extent 
of  2,250  h  p.,  wiU  he  available  from  the  falh  of  the  Inr. 
Four  turbines  will  drive  as  many  d^  n.^moa.  The  lighting 
of  the  streets  wUl  be  carried  out  by  307  arc  lamps,  dis- 
tributed over  a  drsnit  of  abont  five  milei.  Tke  Town  flUl, 
municipal  buildings,  post  office,  museum,  docks,  and  other 
public  buildings  will  take  some  6,000  lamps.  Motive 
l>ower  will  also  be  distributed.  The  following  is  the  esti- 
mate of  the  first  cost : 

Hjdrauiie  construction    1,200,000  marks. 

IVmndations,  etc.,  for  engines...  380,000  „ 
Turbines  and  races,  and  eroction  353,000  „ 
Engines  and  boilers,  and  erection  1 7  .').000  „ 
Dynamoe  and  eteelrie  aiipamtaa  2G  t  >  „ 
kains    1,026,000  ,. 

Total  (say,  £170,000)...  3,400,000  marks. 
The  cost  of  running,  including  interest  on  capital  and  Utipro- 
eblioo,  ara  given  at  600,000  laaika.  The  lamp-hour  of 
IG  c.p.  will  bring  14  pfennig  (  iTd.),  and  the  bmp-koar  per 
arc  will  be  1 1-1  pferuiig  (or  l'7d.). 

London  County  Council.— The  Highways  Committoe 
at  last  mee^ng  reported  that  they  bad  considered  a  notice, 
dated  2l8t  July,  1S91.  from  the  MetropoliUn  Eleetrie 
Supply  Company,  of  mieutiou  to  lay  mains  in  Ambertey- 
road  and  Bloomfield  street,  Paddingbon.  Tha  proposed 
works  arc  '^fmilar  to  those  of  this  company  which  the 
Council  has  approved  on  previous  notices,  and  they  recom- 
mend that  the  sanction  erf  the  CouneQ  be  given  to  the 
works  referred  to  in  the  notice  upon  condition  that  the 
com|>any  do  give  two  days'  notice  to  the  Council's  chief 
engineer  before  commencing  the  works  ;  that  the 
mains  bo  enclosed  in  iron  pipes  or  efficient  casing, 
and  be  laid  under  the  footways  wherever  it  is  found 
praeticable  to  do  ao}  that,  as  an  additional  procaution 
against  accident  through  defective  in.sulatiou  of  the  mains, 
each  of  the  street  boxes  shall  bo  provided  with  an  inner  ah 
well  aa  an  enter  cover,  the  two  Inanlated  from  each  other 
aa  far  as  practicable ;  and  that  the  outer  cover,  which  shall 
consist  of  an  iron  frame  filled  in  with  material  to  suit  the 
paving,  shall  be  efieiendy  connected  to  earth.  Thegr  alw 
have  to  report  the  receipt  of  a  notice,  given  in  accordance 
with  the  decision  of  the  Council  to  acce^it  four  days'  (inBt«ad 
of  one  month's)  noUeei  In  reapect  of  die  hying  of  aarvioe 
Une  from  mains  already  laid  from  the  EIO0t>icit|f  Supply 
Corporation  to  supply  No.  37,  Strand. 

Iron  mnd  Steal.— Engineers  of  every  kind  have 
nowadaya  to  laee  the  proUena  of  the  udliaation  of  icon 

and  st«el  in  nearly  every  dop.artmont  of  their  constructive 
work,  and  to  those  who  experience  does  not  lie  amou^at 
the  actual  foundry  and  for|^  praetlce,  a  book  mA  aa 

tl..it  we  have  l/cfoio  us  should  in',Mli;:i1-li\  Tt-  title 
explains  itsdf — "  Economics  of  Iron  and  Steel — being  an 
attempt  to  make  dear  the  beat  everyday  pnetioe  In  tha 

heavy  iron  and  steel  trades  to  those  whose  province  it  ; :  to 
deal  with  the  material  after  it  is  made,"  by  H.  J.  iskeltoa 
(ilhtateated  ;  Biggs  and  Co.,  6s.).  Mr.  Skelton  tncee  from 
the  iron  ore  the  manufacture  of  pig  iron,  cxplaifiing  tho 
varieties  of  ore  and  of  and  the  qualities  of  the  best 
kinda  and  hcanda  of  eaat  and  wroo^tiron.  Puticalar 
attention  is  everywhere  given  to  the  description  of  the 
most  usual  proeanea  and  aactiona,  ao  that  ooakoneia 
ordering  may  know  what  are  the  most  eeaQy  ohtalnable 
tirxs.  The  actual  methods  of  hcst  modem  practice  are 
described  at  some  length,  arid  the  work  is  illustrated  not  only 
with  seetions  and  details  uf  pig,  ajigie,  tee,  and  other  iron 
hai%  hut  with  niany  photogcapkie  nprodnatibna  of  aetqal 
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works  tek«a  from  the  Ebbv  Vale,  tli*  LillfldudI,  and  Um 

Steel  Comjwny  of  Scotland  works.  The  chapters  on  steel 
are  equally  practical;  the  methods  of  manufacture  are 
dfiaoribed  and  compared,  and  the  applications  dealt  with. 
Great  uttenlioti  is  paid  to  the  question  of  testing  both  iron 
and  ateel,  and  much  informatioQ  not  otherwise  easily 
kMaioaUfl  is  Riven,  aa  Mr.  Skelton  has  at  command  f<ill 
particulars  from  a  large  trade  experience  of  the  manu 
fMHuw',  Admiittlty,  and  Board  of  Trade  tests.  The 
vork  eonehtdM  with  a  acore  of  pages  giving  a  very  com- 
plete list  of  the  trade  sizes  of  rolled  iron  and  steel,  with 
oompantiye  prices  and  remarks,  and  altOL,'clber  m  ikcs  one 
of  tht  moak  aiaful  books  of  reference  that  an  engineer 
oooMpbee  in  hit  Ubnty. 

Element.  —  The  last  monthly  meeting  of  the 
%remoot  Local  Board  had  before  them  the  question  of 
deetrie  V^t.  It.being  stated  that  the  gas  rate  would  be 
4a.  £>er  1,000  cubic  feet,  a  letter  was  road  from  Messrs. 
Nicbolaon  and  Jennings  stating  that  the  cost  of  a  complete 
light  inctalUtion,  exce(>ting  motive  power  and  house,  would 
be  j£l,972.  lOs.  They  also  askod  for  informatioa  as  to  tiM 
River  Eden  with  a  view  to  it  b*  in;.^  titiliEctl  as  motivo 
power.  The  chairmaii  s;iid  ii  appc-uo*!  the  outlay  iu 
ad:ipting  the  electric  light  would  be  very  expensive.  The 
clerk  mid  MoBsrs.  Nicholson  and  Jennins:s  (iriginally  fixed 
the  cost  at  X3,000,  bat  if  watw:  were  going  to  be  uaed  as 
tha  niotiv*  pow«r  tliajr  had  ndmttd  it  to  £1,972.  TIm 
•iiiTTcyor  stilted  the  gas  came  to  about  .£300  a  ycnr.  The 
gas  costs  about  £200,  betddea  the  cost  of  other  work. 
Th«  view  wu  mcpcimed  that  there  woaM  not  be  enough 
water  in  the  river  during  the  summer  tuotilhs.  The 
chairman  referred  to  the  installation  at  Keswick.  Mr. 
Smith  atited  thmre  wae  plenty  of  fall  and  power— any 
amount.  The  chairman  thought  they  ought  to  lie  sure  of 
having  it  all  the  year  round  if  the  public  were  to  have 
the  beueSt  of  it  in  private  booaei.  Mr.  Armetrong 

thought  the  teiifler  a  remarkably  small  one.  Thoy  coiiM 
bwTow  jC2,000  at  i  per  cent.  It  might  be  too  late  in  the 
year  to  entertain  it  now ;  bat  if  the  ^aa  company  did  nut 
givo  them  better  terms  another  ycu'  it  should  he  seriously 
oonaidered.  Mr.  Stout  said  there  waa  not  the  aiightost 
doQbk  bni  tket  they  were  paying  far  too  mndi  for  the  gas. 
Whitelinfia  had  it  at  3s.  2d  ,  and  the  «afy  dilbrence  in 
produeiog  ft  at  Egremont  would  be  the  carriage  of  coal. 
The  chairman  said  the  gas  company  had  lak)  out  a  lot  of 
money  in  putting  down  the  pipes.  He  diJ  not  think  they 
ooold  let  them  have  gas  much  cheaper.  After  further 
discuaaion,  the  anrveyor  was  instructed  to  ro{K)rt  upon  the 
subject  at  the  next  meeting,  and  it  was  agreed  to  supply 
the  information  aiked  for  by  Measra.  Nieholeon  and 
Janninga. 

WtUk  AHontatlMi.— The  praident^eet  of  the 

CardifT  meeting  is  Dr.  Willium  Huggins,  F.R.S.,  one  of 
the  moat  eminent  aatronomera  living,  wboee  apeotroeoopic 
nNBrebee  on  the  edeethd  bodiee  Imve  yielded  the  most 
brilliant  results.  It  is  probable,  then,  that  Dr.  Uuggins's 
preiideotial  address  will  deal  mainly  with  the  work  of  his 
lib,  and  he  may  be  expected  to  review  briefly  the  results 
which  have  been  achieved  by  the  application  of  spectro- 
Kopic  photography  to  the  heavenly  bodies.  From  the 
president,  Prof.  O.  J.  Lodge,  F.ICS.,  of  Section  A 
(Mathematics  end  Fkyeiea),  something  at  least  original,  if 
not  startling,  may  be  exi)cctcd.  It  is  m  ;1>  r-^'nof!  that  he 
proposes  to  advocate  the  cstablishmotii  ><:  a  ptjrniiiiioiit 
(iovcrnraeut  phyiieal  laboratory  on  the  lines  of  the 
Greenwich  O»>sf_'r\*atory  to  be  devoted  to  physics  innteaii  of 
astronomy  ;  taking  up  the  more  serious  quantitative  detcr- 
B,  and  the  observation  of  moleonlar  changes  in  thu 
of  mateirinli.    It  ie  pcoiMHed  to  hold  in 


Section  A,  if  possible,  in  conjunction  with  Section  Q,  a 
diacusaion  on  "Units  and  their  Nomenclature,"  having 
special  regard  to  the  new  electrical  and  magnetic 
units  now  becoming  necessary  for  practical  puri>osca.  The 
president  of  Section  0  (Mechanical  Science)  is  Mr.T.Forster 
Rrowii,  the  well-known  engineer,  and  his  addreaa  will  deal 
lihieily  with  mechanical  appliances  associated  with  coal 
mining,  and  s|)ecially  with  reference  to  South  Wales.  The 
:ul<li  o-is  will  ha\  c  reference  to  the  application  of  compressed 
air  to  mining  purposes,  electricity  in  mining  operations,  and 
to  modem  improvementa  in  ahipping  coal.  The  following  are 
among  papers  which  have  been  pmmi^'^  !  for  this  section: 
Messrs.  P.  VV.  Wtllans  and  M.  HobiaiK>n,  on  the  Wilkna 
engine ;  Mr.  W.  Robinaon,  on  a  petraleom  engine ;  Mr.  Eb 
Vernon,  on  the  Bonier  hot-air  motor ;  Mr.  R.  H.  Thorpe, 
on  the  Otia  electrie  elevator ;  Mr.  W.  U.  Freece,  on  tJhe 
London  end  Firia  telephone;  Mr.  A.  B.  BemMlt,  on  dm 
telephone  of  the  future  ;  ^!r.  S.  Walker,  on  colliery  lamjMi ; 
Mr.  T.  Timmis,  on  electric  lighting  of  tcaina ;  Mr.  J.  K  U. 
Gkndon,  «n  mbctatione. 


telegraphic  lines  running  from  Calcutta  to  difTeronts  |>art« 
of  India,  there  are  five  proceeding  almoat  due  east«  three 
ol  whieh  convey  the  Bormeae  trafie,  end  the  other  two  the 
Dacca,  Chitt^igo'ig,  and  neighbouring  traffic  The  country 
through  which  these  lines  peaa  ia  intereeeted  by  wide 
riven,  in  which  eonneeting  ceblea  are  rabmerged.  F«r 
instance,  the  Puddm  river,  which  is  seven  miles  broad  near 
Calcutta,  ia  cabled  at  two  points  12  milea  apeitj  and  ii 
often  bappeoe  that  these  cablM  break  down  while  the 
river  in  in  flood,  so  that  reijairs  are  ^IBealt  or  dangerous, 
and  a  )>oat  service  to  convey  the  messages  from  bank  to 
bank,  though  practicable,  is  costly  and  slow.  For  some 
time  past,  therefore,  it  hae  been  the  practice  in  such  a 
case  to  tclcgiaph  the  message  by  moans  of  Major  Cardow'g 
vibrating  aoundcr  through  the  iron  she;tthiiig  of  the 
cable  instead  of  the  interrupted  copi)er  conductor.  This 
iiuiovation  is  due,  say  s  the  Tinux,  to  .Mr  ^^^  F  Mclhuish,  of 
Llie  Indian  telegraph  ecivice.  Two  iiioinods  are  followed, 
both  of  which  arc  quite  successful  Either  a  complete 
metallic  circuit,  or  "  loop,"  as  it  is  called,  is  formed  by  two 
land  lines  and  two  cables,  the  earth  being  excluded,  or  a 
eimple  circuit  ia  made  of  one  buid  Ibieend  yiehteken  cable, 
with  the  earth  as  a  return  wire  in  the  ordinary  way.  In  the 
latter  case,  notwithstanding  the  fact  that  the  iron  wire  of 
the  cable  which  form  the  nuke^hift  eondnotor  «r»  in 
contact  with  the  water  for  seven  miles  across  the  river,  the 
signals  of  the  Cardew  sounder  can  be  read  with  ease,  even 
when  the  apparaUu  ia  4in.  from  the  eer.  llib  inatrnment^ 
which  has  alre.uly  been  described  in  our  columns,  waa  also 
tried  on  the  copper  conductor  of  a  cable  which  was  com- 
pletely severed,  and  the  algnals  managed  to  pass,  either  by 
induction  across  the  break  or  through  the  surrounding 
insulator.  It  is  admirably  adapted  lor  telegraph 
signalling  in  wild  countries  or  witii  an  army  in 
the  field,  and,  as  Indian  telcgraphista  say,  "  it  will 
work  through  aoytbiog. "  The  method  in  question  baa 
enabled  the  Indian  Tet^jraph  Department  to  diepoae  of 
the  local  trafHc  and  keep  the  Burmese  lines  free  for  their 
legitimate  business.  While  upon  this  subject,  we  may  add 
that  Mr.  P.  V.  Luke,  CLE.,  director  of  telegraphs,  Calcutta, 
is  now  in  England  arranging  for  stores  and  apparatus  to  be 
sent  to  India,  .tnd  has  contrived  a  very  handy  portable 
field  telephone  station,  cotu^ibUiig  of  a  strong  t^k  box 
containing  a  combined  receiver  and  transmitter  made  hi 
one  piece  and  hold  by  the  hand  for  speaking  and  listoning, 
together  with  a  call-bcll,  switch,  and  two  cells  of  a  dry 
battery.  The  box  ia  cf  email  dimeuiona  and  eeaily  eenrwd 
in  one  hand.  Digitized  by  Google 
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THE  ORIGINAL  ROTARY-CURRENT  DTNAHO  OF 
HASELWANDER,  AND  THE  PRIORITY  IN  THE 
INVENTION  OF  THE  ROTARY-CURRENT  SYSTEM. 


From  a  lecture  on  the  rotary-current  system  delivered 
by  Dr  Epstein,  on  April  12,  1891,  in  the  Klectrotechnical 
Society  of  Frankfort,  and  published  in  Nos.  32  34,  1891,  of 


sets  are  connected  together,  the  other  enda  lead  to  o 
three  terminals  of  the  dynamo.  To  enable  the  conneeoi 
to  be  understood,  the  annexed  diagram  repreM 
the  arrangement  with  only  three  coils.  A,  B,  '.' 
o,  b,  c  denote  the  dynamo  terminals.  The  second  diapi 
represents  a  ring  with  12  coils,  similar  to  those  a  a 
dynamo.    Hero  the  ends  of  each  coil  are  led  to  an  anoKi 


Fi«.  I.— Diaffnun  of  a  Three-Coll  Rotary. Current  Dynamo. 

the  EltktroUclinincher  Anzeiger,  we  take  the  following 
{Mrliculara  with  reference  to  Haselwamler's  original  rotary- 
current  dynamo,  which  was  exhibited  in  the  lecture  hall, 
and  was  explained  by  the  iccturer  and  by  the  designer, 
Ilerr  Hasel wander. 


Fi4).  '2. — DUf^ram  of  Conncctione  in  Hamlwaoder's  Dynanc 

terminal -board  at  the  front  of  the  armature,  and  there  of 
nected  to  terminal  screws.  The  connections  can  be  nude  c 
as  to  generate  a  strong  current  at  a  low  pressure,  or,  r^ 
versely,  a  low  current  at  a  high  pressure.  The  out|>: 
of  this  machine,  calculated  in  continaous  current,  m  ■ 


Fill.  3. — Httrtclwundor'a  Uotary-Curront  I>ynamo  of  1S!*7. 


This  dynamo, 
couatnxitMl  in 
OP**  '^'NstoL'^ 
fi 
ft 
d 


lied 


in  the  annexed  figures,  was 
1887,  and  first  set  to  work 
le  year.    It  has  a  four-polo 
j^arior  of  a/'^llj^iary  ring  menti( 
^Iwith       ^^^wire,  Doliv( 

■jjk  rotary 


am|>ercs  by  1 10  volts  at  960  revolutions.  The  total Jwei  gbt 
is  303  kg.  (6671b.)  ,  the  weight  of  copiwr  22  2  kg.  (491b  ). 

In  tho  discussaion  which  followoa  the  lecture  ab  ot( 
mentioned,  and  in  which  Herron  Haselwan.lor,  Lihmeyer, 
Dolivo-Dobrowolsky,  Dr.  May,  and  the  lecturer  tool 
the  question  of  the  priority  in  the  invention  of  th* 
rotary -current  system  was  agitated ;  as  the  matter 
diacuiuod  mainly  by  persons  concerned,  a  brief  historiol 
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MKMini  of  thiB  inveotioa  aii|^bt  be  of  some  interest  and  not 
ithont  use  for  a  due  appremation  ol  the  relative  merits  of 

kch  inventor. 

Tlio  first  idea  of  a  rotary-field  motor  belongs  to  Prof, 
ialileo  Ferraris,  who  made  bis  ex[*erimont«  relative  thereto 
1  the  autumn  of  1885,  and  on  March  28,  1886,  delivered  a 
?port  upon  his  system  in  the  /.'.  .  Iccul  mia  dtUe  S'-if„:r  <H 
\n  iiu> ;  his  paper  was  published  in  the  Trmjuiduyns  of  that 
(  adcmy  in  the  same  year.  By  combinint;  two  sepaiale 
quiperiodical  alternate  currents  differing  by  90deg.  in  their 
■base,  he  generates  in  a  stationary  four-pole  field  magnet 
rotating  field  which  drives  a  massive  or  closed-coil  arma- 
iire.  Ho  obtains  the  two  working  divcr>^ent  currents  from  a 
iTiglc  alternate  current  in  the  following  ways;  (1)  I5y 
oubling  the  original  alternate  current  with  its  secondary 
urrent  produced  in  a  tranrfanner ;  (2)  by  splitting  the 
riginal  or  the  secondary  alternate  current  in  two  branches, 
■no  of  which  is  suitably  retarded  in  its  pLiv-se  by  means 
'f  solf-induction  ;  (3)  by  combining  two  divergent-phase 
econdary  curreote  produced  by  the  original  in  two  different 
nuufonnen,  or  in  a  eingle  tranafonner  epeeially  dengned 
or  this  purpose. 

On  May  18,  1888,  Toala,  in  America,  rojjortod  upon  his 
otary-field  system;  the  two  alternate  currents  differing  by 
>Odeg>  he  employed  for  driving  a  rotary-field  motor  were 
renerated  directly  by  means  of  a  Gnumme  armatiu^ 
lynamo  and  transmitted  to  the  motor  by  n«^an3  of  four 
ingle  wires,  which  number  was  subsequejitly  reduced  to 
hroe. 

In  tbe  summer  of  1887  UsselwATidcr,  in  Germany, 
lemgned  a  fonr'pole  rotaiy-enrrent  dynamo  generating  a 

•omplcr  current  of  three  currents  displaced  by  1 20<iag.  in 
-heir  phase,  and  transmitted  by  means  of  three  single 
^res  ;  he  employed  in  hia  dynamo  the  so-called  open  inter- 
inking.  On  July  21,  1888,  Uaselwander  applied  for  a 
Senaan  patent,  we  ipeeifleation  of  which,  sealed  under  the 
lame  date,  on  account  of  some  formalities  had  to  ba 
•enewed,  waa  accepted  in  1880  and  published  in  June,  1890. 

On  May  'J,  1887,  Bradley  applied  for  an  American 
[latent,  the  specification  of  which  was  published  on  the  2nd 
3f  October,  1888.  Li  tbis  patent  he  describes  the  genera- 
tion of  two  alternate  currents,  differing  by  90deg.  in  their 
phase  by  means  of  an  ordinary  Gramme  armature  ;  the 
currents  are  taken  off  four  slide  rings  and  transmitted  by 
means  of  four  single  wires.  In  a  subsequent  patent, 
applied  for  on  October  5,  1888,  and  published  on  August  20, 
1889,  Bradley  reduces  the  number  of  slide  rings,  and  that 
of  conducting  wires  to  three,  for  generating  a  three-phase 
current  complex,  the  single  currents  of  which  differ  by 
120deg.  in  their  phase.  lie  employs  the  so-called  closed 
interlinking. 

From  this  short  sketch  we  see  that  Ferraris  first  conceived 
and  worked  out  into  a  system  the  idea  of  rotary-field 
working ;  Tesla  first  announced  the  direct  generation  of 
two  separate  divergent-phase  curreats,  by  means  of  a 
dynamo  for  driving  rotary-field  molflfi ;  Haselwander  and 
Bradley  ai'e  the  inventors  of  the  generation  of  the  inter- 
linked threo-phaso  rotary  cunent  by  moans  of  a  dynamo 
for  driving  rotary  field  motors. 

The  merits  of  subsequent  inventors  consist  partly  in 
purely  practical  perfections,  and  partly  in  alight  arbitnry 
tnodifieatiooa  of  tbe  osiettDg  eyetoo. 


THE  DISIBIBUnOH  OF  BLBCTBIGAL  BHBBOT.* 

sir  W.  01  RBUUMLBWHKI. 

The  object  of  this  [Kipcr  is  to  pass  in  review  the  different 
systems  of  distributing  electrical  energy,  and  to  examine 
m  what  respects  each  of  them  is  applicable,  taking  into 
aecoant  tbe  advantages  and  diaedvaatages  tbey  pteaenfe, 

The  two  great  systems  before  ns  are  tbe  eontinuoas- 
current  system  and  the  alternate  current  system,  each  of 
them  comprising  a  large  number  of  subdivisiona  Each  is 
e^HkUeei  giving  a  good  diatribotioa  for  electiie  lighting 
puipoaa^  and  tKe  only  reaeon  vkidi  rendeie  one  er  other 
preietabto  ia  tbe  eoet  (» frntaUation  and  of  naintniMiee. 

It  is  solely  from  this  pmely  preetical  point  of  view  that 

•TksMMfroeiX'JnaeMiijM. 


we  shall  study  these  systems,  commencing  by  tbe  simplest  - 
case  of  all,  that  of  &  small  and  thickly  populated  district. 
Everything  {wints  to  the  use  of  continuous  cuirents  for 
thieeeae. 

1.  Lightttuj  of  ((  Hiiutll  DiilrinL — We  will  suppose  3,600 
lam^js  of  10  c.p.  uniformly  distributed  within  a  mdiOB  Of 
600  yaida  around  a  centM  atatioii,  Fig.  1. 

^»  •  •  -«-  ■         .  •  *>* 

■  •  t 


•  •  *  > 


no. 


We  will  allow  a  maximum  loss  in  the  mains  of  5  j>er 
cent,  ior  tbe  lamps  that,  are  farthest  away,  which  corre- 
sponds to  the  fall  of  B'f^  volte  in  a  distributive  system 
110  volts.  By  over-compounding  the  machines  at  the 
central  station  275  volte,  the  maximum  vaiiation  at  the 
lamps  will  be  reduced  to  2*76  volts,  or  2  .^  pflr  cent,,  which 
is  well  within  tbe  limits  allowed  in  practice. 

Tklmig  tbe  figure  of  40  watts  per  10«.p.  lamp^  the  total 
energy  necessary  will  be  110,000  watts.  Two  groups  of 
machines  of  100  h.p.  will  therefore  suffice,  a  third  being 
included  for  safety  against  accidents. 

The  following  will  be  the  cost  of  first  installation  for  tbe 
central  station  and  Budne.  (Ibeir  equivakttti  are  aleo 
given  in  English  money  at  £40  per  l,000f.) 

(a)  Central  station :  f.  £ 

Sites,  buildings,  and  offices   33,000  (1,320) 

Three  sets  of  machines  of 
100  b.p.  (one  spare),  each  in- 
cluding boiler,  condensing 

engine^  pipea,  beltings  ete. . . .  24,000f . 

Dynamoa..   10,000 


Three  sets  at   34,000  102,000  (4,080) 
SwitobboMda,  fnetmneiitB,  ete.   10^000  (400) 


145,000f.  (£5,800) 

{h)  Mains  : 

We  have  allowed  a  maximum  loes  in  the  conductors  of 
5  percent. — t.e.,  5-5  volts  if  ^  normal  pressure  be  110 

volts  ;  this  fixes  the  density  of  current  in  the  wires  for  a 
lamp  placed  500  metres  (550  yanls)  away  (1,000  metres,  or 
1,100  yards,  return)  at  0'4  ampere  ]>cr  squan  millimetre 

section  (say  2C0  am[)eres  per  sr|n!ire  inch). 

The  total  number  ol  amperes  is  3.500  i<  40  _  ^  ggj, 

^  110 
The  total  section  of  conductor  at  the  entrance  to  tbe 
1  295 

station  will  therefore  be  '   ,  -  3,237*5  mm.*  say  32*4 

cm.*  (or  12  square  inches). 

The  lamps  beiiiig  uniformly  dlstribated  around  tbe 
central  atatioa  on  a  radios  of  000  aMteWi  the  avenae 
diataooe  of  a  bnap  from  a  etation  will  ba  SS9  nwtree.  The 

total  volume  of  copper  will  therefore  be  2  x  33,300  x  32  4  = 
2,157,840  cubic  centimetres,  os    19,280  kilogrammes 
(42,4lGlb  ,  or,  say,  19  toM),  oooting  at  S|f.  per  kila, 
48»200L  (£1,928). 

It  is  diraonlt  to  estimate  tbe  eost  of  laying  Daina,  as  tbia 
varies  with  the  distribution  of  the  lamps,  the  system  of 
mains,  whether  overhead  or  undergroimd,  tbe  system  of 
ineolation  employed,  etc. ;  w«  will  take  wpitHdiiiateh  the 
fignre  of  20|000i  (£800). 
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The  maim  laid  up  to  the  doon  ol  conamen  wOI  be, 
Uierafore,  68.200f.  {£2,728). 

The  expenditnre  necewary  for  an  electric  lighting 
comiuny  to  prcxJiico  thu  electricity  Md  kad  it  U»  tiM  doOf* 

of  the  housos  will  therefore  be : 

i-  £ 

CeatnletetioD   145.000  (5,800) 

Ibim    68,200  (2,728) 


213,200  (8,528) 
WoridiWflHiHiAy    (MTS) 

ToM  capital  engagfld   3SO.000C  X10.000 

To  estimate  the  cost  of  running  we  dwiild  require  to 
know  the  oumbar  of  lighting  honn  per  laakp;  m  otlier 
temw,  the  load  dngnun  of  the  etation.  We  may  in  moct 
eases  estimate  the  ])erio<}  of  lighting  per  lamp  per  day  at 
two  hour*,  which  will  correspond  to  about  2  x  40  x  3,500 
=  280,000  watt  hours,  or  400  h.p.  per  day. 

The  expeoMB  of  mainteaance  may  he  estimated  thua : 

t         I  £ 

1  chief  engineer  ,.  3,600 

1  aaaiaUnt  engineer    2,400 

S  ebetrioal  engine  driven   6,900 

8  ahAerr    4.200 

St^li,  t*jtal      15,400  (616) 

Coal,  3  kg.  (6  Gib.)  per  horse-povrer 

hour  »  3  W  X  400  X  365,  or  468 

tooaatSOMlffL)   9,860 

(MI,  waste,  etc   3,000 

Fuel,  etc.,  total     12,360  (494) 

Interest  on  a  capital  of  2GO,0O0f. 

at  5  per  cent   12,500 

Depreciation  of   builditigs  and 

mains  at  6  pei  eenUon  101,200f.  5,060 
Depraeiation  and  repairs  to  plant 

lOpereentonlUOOOf.    ll,?^o   -  r  0(1,150) 


Total 

tenance 


of 


56,f)20f.  (£2,260) 

Theee  expenses  do  not  include  the  charges  levied  by  the 
local  aiitliorities,  which  will  vary  from  one  place  to  anofeber 
in  a  manner  impossible  to  Mtiaoiate  genaiaUv. 

To  sum  up,  with  this  system  of  diatribatMn  and  with  an 

average  duration  of  lightin  .:  rf  t-ro  boon  a  Jampporday, 
we  have  as  cost  of  installation  per  lamp 

-  71-43i.  (^2.  17s.  2d.). 

Annual  expeaditora  «  I6-15f.  (128.  lid.). 

8,6v0 

The  weight  of  copper  in  the  maioa  per  lamp  will  be 
^-6-8ldlog.(lS.llb.). 

We  would  point  out  lierB  tiiat  tiie  eenlnl  atation  is 

ca]i;iblo  of  aupi)lying  current  for  3,500  lamj)3  burning 
siniultauoouaty,  which  presupposes  a  much  larger  numbu* 
of  lamps  really  installed,  at  it  can  never  happen  that  all 
the  iampe  of  a  town  are  burning  at  the  same  time. 

We  will  now  etmmder  the  manner  in  which  the  weight 
of  co]ii)cr  in  the  conductor'  iru  rci  -n"  ■vith  the  dimonsion.s 
of  the  district  to  be  lighujd,  Ukmg  ihe  same  density  of 
lighting  and  the  same  percentage  of  Ices. 

Let  us  suppose  tiut  the  linear  dimensions  of  the  district 
ineraase  in  tm  ratio  of » to  l.  The  number  of  lamps  will 
become  n>  times  greater ;  the  density  of  current  in  a  wire 
for  the  same  loss  will  bo  n  times  loss.  The  section  of 
main.s  will  thus  become  n  times  groator  j>er  lam|),  that  is,  in 
reality  times  greater  ;  their  length  having  also  increased 
in  the  proportion  of  n  to  1 ,  the  weight  will  therefore  be  n* 


timea  greater.  That  is  to  say,  that  the  weight  per  lamp  of 
the  wuna  in  a  system  varioa  as  the  aqnara  of  the  linear 

dimensions  of  the  space  to  he  lighted. 


We  have  tafaen  r  to  be  800  nietrea(660yarda)band«to 


5-5  kg;  (IS-llk);  whenee  «  - 


5-5 


0-0000S8i 


250,000 
therefore, 

w  =  0-000022  r-  kg.  per  lamp  (or  0  0O0048tlb.  per  lamp). 
Thus,  for  a  radiui!  of  1 ,000  metres,  we  shall  have 
w  =°  22  kg.  per  lamp  (48-4lb.) ; 
and  for  a  radius  of  S80  metres 

if  ^  1375  kg.  pier  lamp  (31b.). 

It  is  therefore  seen  that  the  weight  of  mains  per  lamp 
incroasoo  very  qniekly,  and  hqnm  600  netraa  cadins 
become  onerous. 

But  we  can  dispoee  the  system  of  distribution  iu  sudi 
a  Boannar  as  to  diminiah  this  eapanas^  aa  shown  in  % 


We  will  suppose  the  hmps  distributed  within  a  radius 
of  1,000  metres  from  the  station.  Instead  of  connecting 
the  lamps  directly  to  the  atation,  they  can  be  joined  ui 
secondary  centres  of  distribution,  a,  o,  c,  c,/,  ij, /i,  the 
centres  Ming  fed  by  feeders  A  a,  Ai, . . .  ▲  Ab  The  advan> 
tage  of  this  arrangement  eooaisto  in  the  fiwt  that  we  can 
allow  a  ^r  e  it*  r  los-s  of  voltages  in  the  fee<lers,  if  only  the 
potential  lu  kept  constant,  automatically,  at  the  points 

a,b,c,  h,  or  even  uicnaaed  by  STS  per  eent  from 

nornud  at  full  ehanga. 

We  ean  thus  dratribnte  our  l^bting  in  the  following 
manner  ; 

(1)  Central  district  around  A  of  800  metres  diameter. 

(2)  Eight  district!  of  300  metrea  radius  arranged  around 
the  first.   The  weight  of  copper  per  lamp  for  the  centra! 
district  will  be  w  -  000022  x  400>  -  3-5  kg.  (7 Tib.)  per 
lamp  ;  in  each  of  the  eight  i>oripheral  distriota  W* 0*000083 
X  300=2 -=  1  98  kg.  (4-35lb)  per  lamp. 

In  the  feeders  we  may  lose  up  to  15  per  cent. — i.e.,  16-5 
volts.  Their  average  hnwth  ia  700  meties ;  this  determines 
the  density  of  enrrant  to  be  about  0-8  ampere  i>er  6<iuare 
millimetre  (400  per  square  inch). 

The  current  per  10-c.u.  lamp  being  about  '36  ampere, 
the  weight  of  feeder  per  lamp  will  be  7*5  ke.  (16-5lb.). 

To  sum  up,  we  shali  have  in  the  contnl  district  2,240 
lamps,  and  2,240  x  t-98  -  4,488  kg.  (9,7871b.)  of  eonper  in 
the  iiiflr.ctora.  In  the  exterior  districts  we  shall  have 
11,7GU  Lmps  ;  11,760  (3  5x7-5)  =  1 2,936  kg.  (28,4591b.i. 
The  total  weight  of  eopjiar  in  the  oondqatQca  per  Innp  will 
therefore  be 


12,936  +  4.435 


.»*5kg.(20-9ib.)per  lamp. 


Calling  w  this  weight,  and  r  the  radius  of  the  8{)ace  to  be  j 
lighted,  we  shall  have  i 

tti«o  r*.  J 


14,000 

It  is  thus  seen  that  we  economi.se  22  — n  .")  kg.  =  12'r'  !<.;». 
{27*5lb)  of  copper  per  lamp  by  reason  of  the  simpler 
method  of  distribution. 

But  it  must  not  be  fongotten  that,  aa  we  have  alloired 
for  s  losa  of  16*6  volts  in  the  feeders,  it  win  be  neoeasary 
to  have  the  plant  at  the  station  of  greater  ca[)acity  to  pro- 
duce the  requisite  pressure,  and,  at  the  same  time,  rather 
more  coal  will  1)0  used.  Those  disadvantages  are  counter- 
baUnced  by  the  diminution  of  gaoenl  coat  rssultiog  from 
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the  conceotration  of  a  plant  of  greater  |>ower  at  the  central 
station. 

Three-Wire  System. — By  this  system,  which  is  too  well 
known  to  need  description  here,  five-eighths  of  the  weight 
is  economised  at  the  co«t  of  a  alight  complication.  This 
system  is,  moreover,  applicable  as  well  for  a  simple  distri- 
bution as  for  a  distribution  by  means  of  feeders. 

Instead  of  leading  back  to  the  station  the  third  wire, 
which  serves  solely  as  compensating  conductor,  we  may 
employ  an  equalising  system  of  consttmption,  consisting  of 
two  armatures  fixed  to  the  same  armature,  and  turning  in 
the  same  field. 

One  brush  of  each  armature  is  connected  with  the  inter- 
mediate conductor,  while  each  of  the  two  other  brushes 
communicate  with  one  of  the  main  conductors.  It  is 
easily  seen  that,  when  the  lamps  are  not  absolutely  equally 
distributed  on  the  two  circuits,  one  of  the  armatures  act«  to 
that  extent  as  a  motor,  and  absorbs  the  current  from  the 
circuit  which  has  too  few  lamps,  while  the  other  armature, 
acting  as  generator  moved  by  the  motor,  produces  current, 
and  adds  it  to  the  circuit  which  has  t^o  many  lamps  ;  this 
effect  therefore  tends  to  equalise  the  current  in  the  two 


1,650  to  1,800  metres  with  three- wire  system  and  feeders ; 

2,000  to  2,200  metres  with  five-wire  system  ; 

3,300  to  3,C00  metres  with  five-wire  system  and  feeden. 

{To  be  continued.) 


WILSON  HARTNELL  DYNAMO. 


Mr.  Wilson  Hartnell,  of  Volt  Works,  Leeds,  whose 
name  is  well  known,  especially  in  the  North  of  England, 
as  having  carried  out  some  of  the  largest  mill  and  mansion 
electric  lighting — amongst  them  Wentworth  Castle — has 
recently  taken  T/ondon  offices  at  11,  Queen  Victoria-street, 
E,C.  It  may  not  be  yet  generally  known  to  our  readers  that 
Mr.  Hartnell  for  some  little  time  has  been  manufacturing 
his  own  tyyte  of  dynamo,  and  we  have  recently  had  the 
opportunity  of  inspectingone  of  the  Hartnelldynamo«,Btype, 
at  the  London  offices. 

The  dynamo  is  well  represented  in  the  accompanying 
illustration.  It  is  a  compact,  well-finished  machine, 
embodying  the  hitest  and  best  practice  in  dynamo  design, 


The  Wilson  HartucU  I>ynumo. 


circuits.  Systems  of  four,  five,  etc.,  wires  can  also  be  easily 
employed,  the  intermediary  conductors  retuniing  to  the 
station. 

The  lighting  district  of  the  Place  Clich}',  in  Paiis,  is 
supplied  in  this  manner  with  five  conductors,  and  with  con 
sumption  equalisers,  to  regulate  the  current  in  each  circuit. 

The  dimensions  of  the  com^wnsating  conductors  may 
vary  from  zero  to  a  cross-section,  equal  to  that  of  the 
outside  princinal  conductors.  Taking  all  the  conductors  as 
etjiial,  we  find,  taking  as  unity  the  expenditure  in  copper 
for  the  simple  distributive  system,  the  comparative  cost 
to  be  : 

For  the  three-wire  system  and  220  volts  at  the  lam;ie  =  ^ 


four 
five 


330 
4(0 


If  we  allow  10  kg.  (221b.)  as  the  limit  of  weight  of 
eopper  to  be  employed  per  lamp,  wc  arrive  at  a  radius  of ; 

C7 1  metres  around  the  st;ition  with  the  simple  {Ktrallel 
system  at  1 10  volt«  ; 
1,000  to  1,100  metres  with  parallel  system  and  orrlinary 
feed  era ; 

1,071  metres  with  three- wire  system  ; 


aiid  with  some  s[)ecial  points  of  interest.  The  magnets  are 
of  si>ecially  annealed  wrought  iron,  and  the  magnetic 
circuit  is  of  ample  section. 

The  exteriors  are  finished  bright,  and  give  the  machine  a 
very  smart  look.  Tlie  principal  feature,  however,  is  the 
armature,  which  is  very  large  for  the  size  of  machine,  being 
8^in.  diameter  for  the  B  type,  which  gives  27  amperes  at 
liO  volts  for  1,1.50  revolutions.  The  spindle  is  of  steel 
1  ,Vin.  diameter,  and  the  bearings  ver}'  long  and  solid — at 
the  pulley  end  Gin.  long,  at  the  other  end  4in.  long.  They 
are  provided  with  double  oil  vessels  and  oil  outlet.  The 
commutator  is  correspondingly  large  and  solid,  being  Tin. 
diameter.  This  large  size  makes  the  machine  run  very 
cool  and  free  from  s|iarking,  and  in  practice  they  show  no 
appreciable  wear. 

The  brushes  are  aiTnnged  on  a  special  carrier,  designed 
by  Mr.  Hartnell,  in  which  a  strong  spring  is  releaseil  by  a 
trigger  arrangement,  and  the  brushes  pressed  into  position. 
The  same  trigger  takes  off  the  brushes  by  an  ingenious 
reverse  action. 

These  dynamos  are  being  manufactured  at  Volt  Works, 
Leeds,  and  Mr.  Hartnell  is  ready  to  supply  the  tnule  or 
colonies.     Their  ipialities   for  contiiuious   running,  by)C 
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reason  of  good  design  and  the  capacious  armature,  seems 
very  high.  There  are  several  cases  in  which  the  dynamos 
are  running  continuously  without  stop,  from  Monday 
morning  to  Saturday  night,  amongst  these  being  the 
Wheldale  Colliery,  Castleford,  as  well  as  mills  at  Wakefield 
and  other  places. 

Messrs.  Fison  and  Co.,  of  Leeds,  whose  works  were  fitted 
up  by  Mr.  Hartnell,  have  recently  8{)ontaneously  stated 
that  "  it  is  a  distinct  pleasure  to  go  round  the  mill  and  see 
the  excellence  of  the  light,  the  finish  of  the  workmanship, 
and  the  evident  proof  that  everything  is  good  of  its  kind. 

As  Irish  lighting  is  now  to  the  fore,  it  may  be 
mentioned  that  Mr.  Hartnell  has  recently  completed  the 
lighting  of  a  large  mill  in  Cork  for  Messrs.  Furlong  and 
Son,  the  result  of  which  was  so  satisfactory  that  orders 
were  at  once  received  to  fit  a  similar  plant  for  Messrs. 
Hallinan  and  Sons,  of  Fermoy,  immediately  followed  by  a 
second  installation  for  Messrs.  Furlong's  new  mills. 


of  things,  in  which  the  public  convenience  ii  de:: 
sacrificeid  to  that  of  the  various  companies  conceni»i.i 
certainly  not  a  common-sense  one,  and  our  jireseDt  pz>« 
is  to  emiuiro  how  it  may  be  remedied,  with  'm*m. 
satisfaction  and  profit  to  both  the  general  public  ^lij 
telephone  companies. 

With  reganl  to  subscribers,  the  system  of  dn^ 
according  to  the  number  of  conversations  naturally  praat- 
itself  as  being  perfectly  fair  in  principle,  while  itdoutcrj 
with  a  good  many  superfluous  calls,  and  thus  ligfateni, 
labour  of  the  exchange  attendants.  On  the  other  be  j 
however,  it  may  be  urged  that  the  increase  of  cidi 
labour,  rendered  imperative  by  the  necessity  of  keeptt 
account  for  each  subscriber,  more  than  balanca  'ia 
advantages.  Clearly,  then,  there  is  but  one  wayioik 
the  proposed  reform  can  be  effected,  and  that  it  bj  i 
introduction  and  adoption  of  a  system  whereby  codibsiq 
tion  can  be  obtained  from  any  point  of  a  fur-sprea«liii|3^ 


The  commercial  efficiency  of  the  dynamo  is  93  to  94  per 
cent,  in  the  larger  sizes,  and  it  may  also  be  run  as  a  motor, 
giving  an  efficiency  of  about  80  (jer  cent. 


THE  AfiOLITION  OF  TELEPHONE  RENTALS. 


The  expiry  of  the  Prison  patent  will,  in  all  probability, 
mark  the  commencement  of  a  new  era  in  the  development 
of  telephonic  communication.  With  the  demand  for 
increased  efficiency  has  also  come  that  for  a  more  e<|uitable 
system  of  charging  for  the  use  of  this  convenient  and 
expeditious  method  of  intercourse.  At  present  the  same 
annual  rent  is  required  from  the  subscriber  who,  perhaps, 
only  uses  bis  instritroent  once  or  twice  daily  as  from  the 
stockbroker,  whose  daily  "  calls  "  often  amount  to  hundreds. 
Again,  the  provision  made  for  the  great  Innly  of  the  non- 
subscribing  public,  in  the  shape  of  "  call-l)oxo8,"  i.t,  to  say 
the  least,  neither  ample  nor  easily  accessible.    Such  a  state 


like  London,  payment  being  made  at  the  time  each  ooa^ 
sation  takes  place,  without  the  customer  being  subject»J^' 
the  formality  and  inconvenience  attendant  upon  the 
the  present  "  call-box." 

That  the  idea  of  prepayment  for  each  conven»t>wJ 
feasible,  is  proved  by  the  great  success  which  has  sttaw* 
its  adoption  by  the  English  Government  upon  the  I/omJ* 
Paris  telephone  line.    Another  argument  m  its  favour* 
that  if  nrojwrly  carried  out  in  the  maiuier  indicated  abo^ 
it  would  completely  prevent  the   fravids  to  which  *> 
telephone  companies  are  at  present  subject  Iti»»**^ 
known  fact,  that  although  telephone  subscribers  sKi"*! 
hibited  from  allowing  outsiders  to  use  their  in8ir«ni«*| 
they  are  so  frequently  and  [lersistently  pestered  hy  i^' 
non  subscribing  friends  for  *'  the  use  of  your  telephoo* 
a  moment,"  that  they  are  obliged  to  give  way  occwio'^'^ 
and  thus  the  com]>any  is  defrauded.    The  adoption  of""* 
a  scheme  as  that  propounded  above  would,  it  is  obvious  P"*' 
complete  stop  to  this,  supposing  the  principle  of  "payO'-'' 
before  conversation  "  to  bo  taken  as  a  sint  qiui  im. 
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As  far  as  we  are  aware,  all  eifortA  made  to  solve  the  problem 
which  we  are  now  considering  have  hitherto  resulted  in 
failure  ;  but  very  recently  an  apparatus  has  been  patented 
by  the  Actien  Gesellschaft  Mix  and  Genest  Ck)mpany,  of 
Berlin,  which  they  claim,  with  some  show  of  reason,  to 
fulfil  all  the  conditions  necessary  for  its  complete  and  effec- 
tual solution.  A  short  description  of  the  constniction  and 
working  of  the  machine,  which  is  described  by  its  inventors 
as  an  "  automatic  call-box,"  and  which  is  represented  in 
elevation  at  Fig.  1,  and  opened  to  lahow  internal  arrange- 
ments at  Fig.  2,  may  bo  interesting. 

Upon  a  coin  being  inserted  into  the  slot,  it  first  passes 
through  the  usual  arrangement  for  testing  with  regard  to 
diameter,  thickness,  and  weight.  Should  it  fail  to  pass  the 
test,  it  is  rejected,  but  if  it  proves  siitisfactory,  it  passes  to 
a  pair  of  grooves,  which  are  movable  u[)on  a  hinge.  Here 
it«  progress  is  arrested  by  the  upi)er  of  three  wheel 
segments,  which,  protruding  into  the  side  of  the  grooves 
and  actuated  by  the  armature  of  an  electromagnet,  form  a 
check  arrangement.  Jufit  before  reaching  this  point,  the 
coin  has  pressed  a  small  projectini^  lever,  thus  making 
contact  and  allowing  bell  to  be  rung,  when  the  black  knob 
in  front  of  t«lephone  instrument  is  pressed.  The  call  is 
answered  in  the  ordinary  way  from  the  central  exchange, 
and  if  the  customer  is  informed  that  for  any  reason  the 


fallen  into  the  cash-box  before  the  other  has  passed  through 
the  testing  arrangement. 
To  sum  up  the  advantages  claimed  for  this  instrument : 

(1)  The  exchange  can  only  be  rung  up  upon  the  insertion 
of  a  ]>articular  coin,  connection  being  thereupon  automati- 
cally made  for  the  purpose. 

(2)  The  money  is  refunded  if  the  desired  communication 
is  not  to  be  obtained. 

(3)  The  line  is  automatically  interrupted  upon  close  of 
conversation. 

(1)  Absolute  security  against  loss,  either  on  the  part  of 
the  com{>any  or  of  the  customers,  no  tampering  or  failure 
being  iwssible. 

The  apparatus  is  now  being  tested  by  several  European 
Governments  and  telephone  com[Kinie8,  and  after  the  expiry 
of  the  Edison  patent  it  will  bo  shown  at  the  London  depdt 
of  Messrs.  Mix  and  Genest,  34,  Aldcnuanbury,  E.C.,  in 
actual  operation. 


LAHMEYER  DYNAMOS. 


Wo  illustrate  herewith  the  continuous-current  dynamo 
of  Messrs.  Labmeyer  and  Co.,  of  Frankfort.  The  Lahmeyer 


I.Ahmoycr  Continuoua-Carront  I>)'namo. 


required  communication  cannot  bo  obtained,  he  has  only  to 
press  the   white  stud,  when   tbo  movable  grooves  are 
thrown  forward,  releasing  the  coin  from  the  check  arrange 
ment,  and  allowing  it  to  fall  to  the  refunding  box. 

Should,  however,  the  desired  connection  be  made  at  the 
exchange,  the  current  {)as8es  through  the  electromagnet, 
attracting  the  armature  with  a  force  sufficient  to  overcome 
that  exerted  by  its  own  spring.  The  coin  thereupon  falls 
to  the  fixed  [lair  of  grooves,  and  is  arrested  by  a  segment 
Here  it  remains  until  the  signal  at  close  of  conversation  is 
given,  when  it  is  again  released  by  the  magnet  and  allowed 
to  fall  into  the  cash-box,  pressing  en  route  a  second  lever 
which,  being  connected  diagonally  with  it^  replaces  same, 
and  at  the  same  time  breaks  contact.  This  second  lever  is 
of  such  a  length  that  the  coin  passing  to  the  refunding  box 
presses  it,  replacing  the  first  lever  and  breaking  contact  as 
if  at  close  of  conversation. 

Should,  however,  the  closing  signal  be  omitted,  it  is 
obvious  that  the  coin  will  remain  in  position.  In  order  to 
prevent  loss  from  this  cause  a  lever,  connected  at  one  end 
to  the  armature,  and  terminated  at  the  other  by  a  small 
roller,  projecting  into  a  slot,  is  provided.  By  this  means 
the  armature  is  moved,  as  if  electrically,  upon  insertion  of 
the  next  coin,  and  the  one  remaining  in  the  instrument  has 


dynamo  is  a  compact  and  neat  form  of  machine  which  has 
achieved  groat  popularity  in  Germany.  Messrs  Lahmeyer 
and  Co.  are  also  tbo  makers  of  the  Haselwaader  rotary- 
current  dynamo,  an  article  upon  which  appears  elsewhere. 
Both  machines  are  exhibited  m  the  Frankfort  Exhibition. 


TELEPHONE  COMPANY  OF  AUSTRIA. 

The  eighth  ordinary  meotiag  of  this  Company  was  held 
yo^terdny  (Tbumlay)  afternoon  at  the  ofKcen,  Mr.  Henry  (irewinK. 
chairman,  presiding.  Tiio  report  ehow*  a  total  to  credit  of  profit 
and  loM  account  of  £4,48S.  ISs.  9d.,  after  paying  debenture 
interoet  and  intereet  on  preference  ahares.  In  view  of  the 
expiration  of  the  Company's  conceosions  in  October  next, 
and  the  action  of  the  Auittrian  Government,  the  Board  do 
not  recommend  the  payment  of  a  dividend  on  the  ordinary 
shares  at  pretent.  \\  itl>  reference  to  the  Company's  con- 
cessions, the  ('bairman  statod  that  the  particulars  forwarded 
to  a  daily  [laiier,  and  given  in  one  of  our  notes  this  week,  were 
so  accurat«  they  must  have  been  derived  from  otficial  sources. 
The  Com|iany  wore  ably  ropresentod  in  Vienna  by  I>r.  Eugen 
Wotssel  and  .Mr.  Krause.  Some  of  the  IMrectora  had  already  visited 
Vienna,  and  others  were  about  to  do  so  again,  to  try  and  secure 
better  and  more  oijuitable  terms  from  the  CJovernment.  The  Board 
bail  hopes  of  suooe«ding  in  this.  The  report  and  |aocoant«  w«ro 
unanimously  adopted. 
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S^et,  ImUUkUiaiu,  ConiracU,  mi  any  imfomaiwa 
eomutki  viA  MrieaL  Bn9iimriii§  MA  iMy  ie 
interesting  to  ow  readers.  Inventors  are  informed  that 
Mif  OMPMil  «/  Amt  tnwn^HHU  submtied  to  ms  will 

JU cmmMmtafiMit kdmM  far  fhe EUlar  AoM  hMnmi 

C.  H.  W.  Biggs,  m-HO,  Sdiihury  Court,  FIM  Stmt, 
LmioOt  E.C.   Awmumtm  cmnmaacatioM  teili  not  be 


TO  ADTBRTI8ER8. 

Adveriuemmis  should  be  addrmed  to  ike  Fubltsiuv,  139140, 
amary  Court,  fM  Stmt,  B.C.,  and  OmU  rmh  Mm 
mt  Mr  f^n  noon  of  Thursday.    Sp«olJd  Tanu  fff 

a  series  cnn  he  arrange'l  on  application. 

8ITUATI01B  VAOUiT"  and  ''S&liT  PLACB8"  AdfwrtlM- 

viifc  a  HinmiidkHii  af  ■ncnoMi. 


TO  SUBSCRIBERS. 

•  Ths  EuEcruCAL  Ekginkbr"  can  be  had,  by  Order,  from 
any  Netm^mt  m  Tom  or  Omilnf,  and  ai  0$  turitm 

Baiivay  Stations;  or  it  can,  if  prefmed,  he  tHffHtd 
dintt  from  <*e  Ofi(t,  m  the  foUounng  terms  .— 

9  montlti  t  monUu  II  monthi 

Unitc'l  Kingdom                in.    3d.  ...  'jh.  6d.  lis.  Od. 

WiUuB  Uu  Porta  Union  *».   4d.  ...  8«.  8d  ...     17*.  4d, 

Otte  PiMW.  ........  4a.  IM.  ...        8d.  Ifc.  W. 

(pMt  Aw  WMs  la  AdnoMk) 

tUufm,  Post  Office  and  Postal  Orders  for  Subscriptions 
and  Jdvt'rii'sements  should  be  made  pa/jfoibU  to 
C.  H.  W.  BIGG8,  139-140,  Salisbury  Omrt  fleet 
JM.  London  tmd  te  eneted  "  Uni»  Bank" 


BOnVD  VOLUMES. 
yoU.  1,  to  VII.  tiuimive,  new  tenea,  of  *'Tiiis  KLBcmiCAL 
BmnmB"  «uwn«wn«lgh  jniettnht had hovnd  inblnoeMkt 

ffilt  letUrtd,  jmct  S».  6d.  .'■^ubscrib^rt  can  haw  tliftr  own  copies 
jound  for  tt.  6d,,  or  covert  for  binding  can  be  stained,  price  is. 


IKPOBTJJT  HOnCE. 


h-'t  may  oceaaumaiiy  fidiow  the  itad  of  our  American  CoiUem- 
pormiu,  ayflfaliy  irto  tkeypoinU  out  a  tirnetaiU  my.  They 
ore  not  backward  in  aj^-Mi;/  thilr  frU'H'ff  f.i  ih>  tt,ey  can  for  the 
iodfan  tite  paper.  Wt  ask  frientU  lo  rememher  m.  2io 
P^iptr  AtAvrnknoio  emr  reuses  SvAieribers  or  Adeertmr*.  Nor 
do  wt :  in  fad,  uw  iutUt  M«N,  beUoriny  Outt  Ihog  wilt  fit  hR 
mdmfor  their  money. 

SfeeitmsoapiesofthepapertoHlbeteHtonrefueel, 


QOODWILL 

It  U  an  imdaBjbood  tidng  tbat  balanea-alieefcB  ave 

intended  to  give  as  little  information  as  possible. 
TViere  is  an  item,  however,  which  appears  in  the 
balance-sheets  of  most  electrical  companies  to  wliich 
ezceptioD  mtut  be  taken.  A  similair  item  is  not 
nsnally  to  be  found  in  other  company  work.  We 
refer  to  thn  item  termed  "  goodwill."  Some  time 
since  reference  was  made  to  the  enormoos  pnoe 
standing  against "  patsnta  **  in  aome  of  the  balance* 
sheets,  and  it  was  arfrued  that  by  the  time  a  patent 
had  run  out  its  cost  should  disappear  from  the 
balance-sheet.  On  the  other  hand,  it  was  admitted 
that  imlesa  tbe  coat  was  exorbitant  it  vaa  not  alto- 
gether neoesaary  to  depreciate  annually,  sotbat  thecost 
became »f7attheexpirationofthepatent.  Thereseema 
to  be  a  strong  argument  in  favour  of  "  goodwill"  in 
two  cases.  Firstly,  in  this  caae  ofpatenta.  Th^ 
are  usually  bought  during  a  speculative  boom  in  a 
particular  direction,  and.  owing  principally  to  pro- 
moters' charges,  at  much  more  than  their  veal 
valne.  Thm  eomee  tbe  work  of  tiae  oompany  in 
developing  a  business  to  sell  the  goods  manufacturer! 
under  these  jutenta.  For  a  term  of  14  years  the 
company  has  a  monopoly,  though  it  often  obtains  it 
only  at  a  great  cost  in  litigatton  to  atopinCnngement. 
Of  course  we  are  only  discussing  successful  patents. 
Our  contention  h  that  though  the  value  of  the 
patents  should  be  depreciated  annually,  so  that  at 
the  time  of  expiration  their  oost  in  tbe  booka  of  the 
company  stands  at  nothing,  there  should  be,  on  the 
other  hand,  an  equivalent  in  the  annual  mcrease  of 
the  value  of  goodwill.  If  tbe  patents  axe  duly  de- 
predated, and  no  equivalent  item  Altered  on  ttie 
other  side,  tbe  company,  at  the  end  of  every  year,  ia 
in  a  better  position  than  the  figures  of  the  balance- 
sheet  show,  because  it  really  has  an  asset  as  a 
going  oonoem,  the  valne  of  nhkh  ia  not  ahoiwn. 
But  here  comes  a  difficulty.  No  amount  should 
be  put  into  a  balance-sheet  that  could  not  be 
appraised  at  tbe  figures  given  by  an  independent 
authority.  Now,  if  goodwill  is  appraised  mecaily 
as  goodwill  at  tbe  end  of  every,  finandal  yeaar, 
it  must  necessarily  be  a  terribly  fluctuating  item. 
The  second  case  where  goodwill  most  be  considered 
ia  when  a  bosinesa  is  boogfat  aa  a  going  oonoem. 
Generally  a  certain  ainoout  based  upon  paat  annual 
profits  is  allowed  for  "  fj;ootlwill."  This  may  or  may 
not  figure  as  a  separate  item  in  the  balance-sheet. 
In  &et,  it  ia  nanaUy  Inmped  in  tbe  item  pnioihase* 
money,  and  as  A^is  in  expended  upon  capital  accomjit 
duly  appears  upon  tiie  bahmce-sheet.  It  would  be 
surprising,  however  to  find  the  item  "porobase- 
monoy  "  flnotnating  in  evety  balaneenilieet,  as  ft 
must  do  if  the  valne  of  tbe  "  goodwill "  ia  aanoBBerl 
every  year. 

On  the  whole,  we  incline  to  the  opinion  tbat 
"  goodwill "  as  a  aeparate  item  is  a  mistake.  In  the 
first  oaae  tbe  ahareholdera  can  be  duly  informed  that 

thoajrh  the  patents  run  out  the  value  of  the  patents 
does  not  run  out  at  the  end  of  fourteen  yeaxs ;  and 

tbe  value  should  then  only  be  depreciated  in  the 

Digitized  by  Google 


THE  ELKCTRICAL  ENGINEER.  JULY  31,  1891. 


Surely  the  next  best  thing,  according;  to  the  critic's  own 
conteutton,  ie  to  support  the  formation  of  a  local 
company.  It  seems  to  xa  (hat  tfa«  aim  of  tbe  supply 
and  inanufftotaxiiig  companies  to  smat  in  the  fomia- 
tion  of  local  companies  is  a  r;ood  one.  They  arc 
far  different  to  ordinary  promoters.  They  do  not 
look  to  promotion-money,  or  the  financial  ei- 
pedieiitB  of  oompany-mimgws  to  reooap  them  for 
their  time  and  trouble.  They  imjifnnethat  if  an  active 
part  is  taken  in  the  formatiou  and  a  smaller 
or  larger  pecuniary  risk,  the  contract  for  supplying 
the  uMeisaxy  appuatits,  and  for  doing  the  neoeBsary 
work,  will  come  to  them.  A  local  company  wonld 
have  to  go  to  someone  for  skilled  advice,  for 
apparatus,  and  for  material,  and  why  not  from  the 
first  be  onder  Hkte  gnidanoe  <rf  a  weU-known  firm? 
There  is  no  pleasing  evt;ryl)ody.  Try  then  in  each 
case  to  determine  the  best  course,  and  stick  to  it. 


balance-sheet  to  the  normal — that  is,  to  the  value 
outside  of  promotion,  etc.  In  the  second  case  the 
value  is  a  constant  appearing  as  purchase-money 
in  the  ooneem.  If  this  is  not  dam  tmfriendly  critics 
may  insinuate  that  the  balance-sheet  is  cooked,  and 
lines  not  show  the  real  state  of  alTfiirR  A  few 
thousands  more  or  less  put  to  goodwill  makcb  a 
good  or  a  bad  show. 


HARD  TO  PLBASB. 

Who  is  there  that  has  not  heard  the  tale  of  tlie 
man,  the  boy,  and  the  donkey?  First  the  pa-ssers-by 
laughed  at  tbe  mau  fur  leading  tbe  donkey,  the  buy 
walking  bdiind.  Why  was  the  poor  boy  to  walk 
with  an  animal  well  able  to  carry  him  ?  Tbe  boy 
was  put  upon  the  donkey.  Then  the  passers-by 
reviled  at  the  boy  for  riding  while  the  old  man 
walked.  Then  tiie  man  got  on  the  donkey  with 
boy.  The  pas8er»>by  then  reviled  them  for  their 
cruelty  in  overloading  an  animal  they  were  more  fit 
to  carry  than  it  was  to  carry  them.  To  please  these 
«riticB,the  man  and  boy  got  off,  and  piooeeded  to  oaccy 
tbe  donkey,  which  in  its  stra|q||)e6  togrt  ftee  fell  over 
the  parapet  of  the  bridge  they  were  crossing,  and  bo  wik; 
drowned.  Besult,  no  one  was  pleased.  Very  much 
tiie  same  sort  of  eritioism  goes  on  now  about  every- 
thing in  general,  and  electric  lighting  in  particular. 
The  state  of  the  law  \n  such  that  it  is  best  for  supply 
companies  to  obtain  provisional  orders.  One 
important  qoestion  is  whether  it  is  better  for  the 
company  that  its  shareholders  should  be  local  men 
interested,  both  as  .shareholders  and  users,  in  local 
concerns,  or  outsiders  merely  investing  in  what  they 
may  deem  a  good  thing.  We  hold  and  ham  always 
held  that  where  local  men  hxAi  the  shares, 
the  task  of  introduction  is  less  arduous,  and 
the  prospects  of  ultimate  success  much  greater. 
Of  eonree  where  the  local  anthoirities  proeuie  a 
proviaioBal  order,  outside  energy  is  somewhat 
at  a  discount.  The  wipdoni  of  the  critics  is 
shown  in  that  when  a  local  authority  starts  upon  the 
work,  it  is  told  the  proper  course  to  pursue  is  to 
support  a  provjsionel  order ;  if  the  local  authority, 
instead  of  getting  an  order,  support  some  enterprising 
promoter  it  is  still  wrong ;  if,  a.s  in  the  case  of  Dover, 
the  authority  starts  for  itself,  and  then  repents, 
and  aske  for  outside  tenders,  it  is  still  wrong.  The 
Bnish  Company  very  naturally,  when  the  Dover 
authorities  stood  tisidc,  proposed  to  form  a  local 
cuuipany,  but  this  proposal  has  met  with  severe 
eritioism.  It  is  Mud  that  tenders  for  electrie  lighting 
are  like  tenders  for  printing,  and  that  the  Town 
Council  would  not  support  an  outsider  in  forming;  a 
local  company  if  printing  tenders  were  ui  cjuestion. 
There  seems,  in  the  eritie*sniind,  to  be  no  diflisrence 
between  an  expenditure  of  fifty  pounds  and  one 
of  fifty  thousand  —in  an  expenditure  for  a  purely 
ephemeral  purpose,  ajid  one  that  permanently  con- 
cerns the  town.  We  axe  told  that  if  a  local  company 
had  made  a  proposal,  the  Town  Council  were  quite 
ready  to  entertain  it.  There  %vas  only  one  objec- 
tion to  this — the  local  company  is  not  in  existence. 


THB  AGCIDBliT  ON  THE  BLBCTRIC  BAILWAY. 


It  is  to  b«  hoped  that,  in  order  to  ensure  greater  safety 
to  the  travelling  public,  the  directors  of  the  City  and  South 
liundon  Railway  Company  will  adopt  the  r&commendation 
:  the  jury  who  met  on  Monday  to  deliberate  upon  the 
death  of  Mr.  T.  Allon  Partridge.  Tbe  deceased,  on  the 
23rd  inst,  alighted  from  a  down  train  at  sbotlt3.45  p.m., 
at  the  Oval  Station,  and  attempted  to  enter  a  lift  in 
motion.  Unhappily,  be  was  carritHl  up  a  short  distance, 
when  he  came  into  contact  with  the  beam,  and  his  head 
was  completely  severed,  the  body  ialling  iato  the  well 
heneath.  Pending  the  Mding  of  sa  inquest  the  rsDaiDS 
were  removed  to  the  Laraheth  Mortuary. 

The  evidence  given  at  the  inquest,  which  was  held  at 
The  Sjirea<i  Ilagle,  Lambeth-road,  nn  Monday  afternoon, 
brought  to  Iwbt  a  certain  laxity  in  tbe  working  of  the  lifts 
at  tbe  Oral  Station — at  least  on  the  afternoon  in  queetkm. 
From  the  statements  made  by  ]>crsori8  who  were  in  the  lift 
at  the  lime,  it  ai>[>car!s  th;il  the  inner  expansible  lattice 
door  was  oidy  [urtly  clorfud,  whilst  the  outer  gate  was 
open.  Tbe  order  being  given,  "liight  away,"  the  lift 
W1U  started,  tbe  porter.  MalUugB,  St  the  same  time 
endeavouring  to  close  the  outer  gate.  In  (his  tUMOf/t, 
however,  be  was  thwarted.  The  deceased  at  that 
moment  came  up,  and  on  being  told  t!  it  !  (  was  too 
lata  for  that  journey,  said,  "  I  can  do  it,"  or  words  to  that 
effect.  Thereupon,  be  pushed  the  porter  aside  and  tried  to 
enter  the  lif^  bat  stumblmg  sgainKt  the  bottom  edge  of  the 
lift  be  aeixed  hold  of  the  inner  iron  gtt»  sod  was  eairied 
upwards,  with  the  result  already  mentioned.  The  whole 
evidence  pointed  to  the  iticident  being  purely  accidentu.!. 
One  part  of  MulHngs's  duties,  when  a  down  train  arrives,  is 
to  go  down  to  the  curved  passage,  to  call  out "  This  way  to 
the  Uft,"  sad  to  follow  the  last  passenger  to  it.  On  the 
occasion  in  question,  Mullings  hud,  as  he  thought,  :i!!rnvcd 
the  last  passenger  to  preceile  him,  and  on  his  arrival  at  iLc 
lift  gave  the  order  for  the  ;i-icent  It  was  then,  and  only 
then,  that  the  unfortunate  Mr.  Partridge  came  up  "  like  a 
shadow,"  as  the  porter  explained,  tin  deeeaaed  having 
probably,  as  is  not  infrequently  the  esMb  MOiained  on  the 
platform  to  inspect  the  line. 

On  the  conchisioii  of  the  eximination  of  the  witncsseis, 
thii  room  was  cleared,  and  the  jury  deliberated  over  the 
evidence.  After  about  IS  minutes'  oonsideiration,  a  verdict 
of  " accidentally  decapitated"  was  g^ivcn,  and  the  juty 
recommended  wat  in  fnture  the  com|an\  should  give 
instructions  to  have  both  the  doors  closed  before  the  lifta 
Wisio  nQt  in  motion.  The  solicitoi  representing  the  €Ouipany 
said  the  latter  symiiathisod  with  the  relatives  of  the 
deceaeed,  and  that  the  remark  of  the  jury  should  receive 
attention. 

The  comjvany  would  da  well  t<j  udopt  this  recommenda- 
tion.   It  would  also  be  wise  policy  to  discontinue  the  , 
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unneceasary  burrving,  which  occasionally  takes  place,  of 
passengers  from  the  lifts  to  the  traiaa,  and  from  tM  latter 
to  tlM  Mf.  Tha  latttr  w  pflrlian  m  matter  equal  in 
impofftaBis  to  thak  cf  domg  both'doon. 


OORRESPONDENOE. 

■"  Oii<!  tii;iii'ii  M  or  [  is  no  man's  woM, 
./uaUL-e  titL^U  that  both  be  heard.  ' 


TOWNLEY'S  ELECTRIC  BELL  AJiD  DUPLEX 
ALARM. 

Sir, — R»  Uir.  W.  R  Wynne's  patent  electric  bell,  in 
reply  to  your  eDinqmiideata,  I  wuh  to  state  that  patent 
Ka  7,873  was  not  orerlookM  at  the  time  I  appliea  for  a 

patent  for  my  invention.  I  f:iiIod  to  sec  at  the  time  that 
the  principle  was  the  same,  and  do  so  at  present,  except 
that  it  was  to  strike  the  gong  with  a  hammer,  which  is 
commoD  to  all  okotric  beUs.  Certainly  I  must  admit  it 
baa  been  attempted  to  aacmre  a  long  contaetilMit  in  auch 
a  manner  that,  from  an  ordinary  point  of  view,  is  very 
impracticable.  Nevertheless,  it  is  very  gratifying  to  mc 
to  learn  that  they  have  been  supplying  these  bells  for  some 
time,  but  I  muai  admit  that  I  nave  never  seen  or  heard  of 
them  being  in  the  marketi  and  I  have  had  some  few  pass 
through  my  hands  since  1885.  As  for  the  fewer  working 
parts  and  more  reliable  article,  I  leave  that  in  the  hands  of 
your  readers.— Yours,  etc.,  Joseph  Tow-nley. 

877,  Old  Kent-road,  London,  aE.,  July  27th,  1891. 


SiiJ,  -I  should  have  been  rather  disappointed  had  my 
bell  and  duplex  alarm  been  allowed  to  pass  by  unnoticed 
by  your  readers.  In  reply  to  yoor  ooirrespondent  who 
meraly  wiebes  to  show  that  there  ia  no  noivel^  attaehed  to 
Towniey's  alarm,  I  would  venture  to  say  that  (after  the 
elaborate  description  he  gives  of  one  that  he  ha.s  had  in 
use  since  188G)  if  he  would  kindly  take  the  trouble  to  read 
carefully  the  description  given  in  your  paper,  he  will  find 
no  mention  of  any  unnecessary  fittinga ;  but  it  ia  distinctly 
atated  tlwt  tJl  eomplicated  parts  and  awltebee  are  entirely 
obviated,  and  I  may  say  perhaps,  for  his  peceonal  edifleation, 
that  sucb  fs  absolutely  necessary  to  meet  the  demand  of 
the  ehiRs  for  whom  this  alarm  is  designed.  I  may  add  that 
this  alarm  has  been  in  use  for  the  past  12  months  without 
hitch  of  any  kind :  thia  alone  la  a  recommendation. — 
Yours,  etc.,  JosKPit  Townlky. 

877,  Old  Kent-road,  London,  S.E.,  July  27,  1891. 


BXPBimiBNTS  WITH  ALTERNATE  CURRENTS  OF 
VERT  HIGH  FREQUBMCY  AMD  THEIR  APPUCA- 
TION  TO  aBTHODS  OF  ARTIFICIAL  ILLUMINA- 
TION.* 

BV  NIKOLA  TKLA. 

(OmUmtd/rom  page  83.) 
The  importance  of  tboee  elements  in  an  alternate-current 

circuit  is  now  well  known,  and,  under  ordinary  cnnditions, 
the  general  rules  are  applicable.  But  in  an  induction  coil 
exceptional  conditions  prevail  First,  the  self-induction  is 
of  little  importance  before  the  are  ia  eatabliahed,  when  it 
asserts  itself;  but  perhaps  nerer  as  prominently  as  in 
ordinary  alternate  current  circuits,  because  capacity  is  dis- 
tributed all  alon;.;  the  cuil,  urid  by  reason  of  the  fact  that 
the  coil  usually  discharge.s  through  very  great  resistances  ; 
hence  the  currents  are  exceptionally  small.  Secondly,  the 
capacity  goee  on  inereasing  continually  as  the  potential 
rises,  in  consequence  of  absorption  which  takes  place  to  a 
considerable  extent.  Owing  to  this  there  exists  no  critical 
relationship  between  those  quantities,  and  ordinary  rules 
would  not  seem  to  be  applicable.  As  the  potential  is 
inereased  either  in  consequence  of  the  increasea  frequency 
or  of  the  increased  current  through  the  primary,  the 
amount  of  the  energy  stored  becomes  greater  and  greater, 
and  Uie  capacity  gains  more  and  more  in  importence.  Up 

*  LsetandaUversd  betocBtlw  AsMriora  InstUntaof  Blsoferioai 
aaglaeenatOeUaMa(Mh«etHewYock.llay  9& 


to  a  certain  point  the  capacity  is  beneficial,  but  after  that 
it  begins  to  be  an  enormous  drawback.  It  follows  from 
this  that  each  coil  gives  the  best  result  with  a  given 
frequency  and  primary  current.  A  very  large  eoO,  whoa 
operated  with  currents  of  very  high  frequency,  may  noi 
give  as  much  as  ^in.  spark.  By  adding  capacity  to  the 
terminals  the  condition  may  be  improved,  DUt  what  the 
coil  really  wants  is  a  lower  frequency. 

When  the  flaming  dischaige  occurs,  the  conditions  are 
evidently  such  that  the  greatest  current  is  made  to  flow 
through  the  circuit.  These  conditions  may  be  attained  by 
viuying  the  frequency  within  wide  limits,  but  the  highest 
frequency  at  which  the  flaming  arc  can  still  be  produced, 
determines,  for  a  given  primary  current,  the  maximum 
striking  distance  of  the  tmL  In  the  (laming  dischaige  the 
klat  ofTect  of  the  capacity  is  not  perceptible  ;  the  rate  at 
which  the  energy  is  Vfoitig  strired  th(in  just  equals  the  rate 
at  which  it  can  be  disposed  of  through  the  circtiit.  This 
kind  of  discharge  is  the  sevct  est  test  for  a  coil ;  the  break, 
when  it  occurs,  is  of  the  nature  of  that  in  an  oveichaiged 
Leyden  jar.  To  give  a  rough  approxfination  I  WOOld  atato 
that,  with  .ill  orrlinary  coil  of,  S4iy,  10,000  ohms  lesjafamee^ 
the  most  powerful  arc  would  be  produced  Mritb  about 
1 2,000  alternations  per  second. 

When  the  frequency  is  increased  beyond  that  rate,  the 
potential,  <A  eoana,^  nses,  but  the  strfldng  distanes  mav, 
nevertheless,  diminish,  parndoxical  as  it  may  Mem.  Aa 
the  j)otential  rises  the  coil  .ittaiiss  more  and  more  the  pro- 
perties of  a  static  nuichine  until,  finally,  one  m  ly  observe 
the  beautiful  phenomenon  of  the  streaming  discharge.  Fig.  6, 
which  may  bo  ptodneed  across  the  whole  length  of  the 
ooiL  At  that  stage  streams  begin  to  issue  freely  from  all 
pointe  and  projections.  These  streams  will  also  be  aeen  to 
pass  in  abundance  in  the  space  between  the  primary  and 
the  insulating  tube.  When  the  ^tential  is  excessively 
high  they  will  always  appear,  oven  if  the  frequency  be  low, 
aira  even  if  the  prinuunr  be  surrounded  by  aa  much  aa  an 
inch  of  wax,  bard  rnbber,  glass,  or  any  other  inaolating 
substance.  This  limits  greatly  the  ptitput  of  the  coil,  but 
I  will  later  show  how  I  have  been  able  to  overcome  to  a 
considerable  extent  this  disadvantage  in  the  ordinary  coiL 

Besides  the  potential,  the  intensity  of  the  streams 
depends  on  the  frequency ;  but  if  the  coil  be  very  lai^e 
they  show  themselves,  no  matter  how  low  the  frequencies 
used.  For  instance,  in  a  very  large  coil  of  a  resistance  of 
67,000  ohms,  constructed  by  me  aoiMtime  ago,  they  appear 
with  aa  low  as  100  alternations  per  second  and  less,  the 
inaolafion  of  the  secondary  being  ^in.  of  ebonite.  When 
very  intense  they  produce  a  noise  similar  to  that  produced 
by  the  charging  of  %  Iloltz  machine,  but  much  more 
powerful,  and  they  emit  a  strong  smell  of  ozone.  Tlio 
lower  the  frequency,  the  more  apt  they  are  to  suddenly 
injure  the  eoil.  With  excessively  high  frequeuciee  thoy 
miy  \y\s%  freely  without  pro<lucinjr  any  other oflbet  than  tO 
he.it  the  uisulation  slowly  and  uiiifurmiy. 

The  existence  of  the.su  streams  shows  the  importance  of 
constructing  an  cx^jensive  coil  so  as  to  i)ermit  of  one's 
seeing  through  the  tube  surrounding  the  primary,  and 
the  latter  should  be  easily  exchangeable :  or  else  the  space 
between  the  primary  and  secondary  should  be  completely 
filled  up  with  insulating  material  so  .-is  to  exclmie  all  air. 
The  non-observance  of  this  simple  rule  in  the  construction 
of  the  eommefoial  eoile  ia  teaponihlo  lor  the  daatmetian  of 
maaj  aa  mipiinhra  ooO. 

At  the  stage  when  the  streaming  discharge  occurs,  or 
with  somewhat  higher  frequencies,  one  may,  by  ajiproaching 
the  terminals  considerably  and  regulating  ))roperly  the 
ofTect  of  capacity,  produce  a  veritable  spray  of  small  silver- 
white  sparln  or  a  bunch  of  exceesively  thin  silvery  threads. 
Fig.  7,  amidst  a  powerfnl  brash  each  spark  or  thread 

possilily  corresponding  to  000  alJernatiori.  Thi-;,  when 
produced  under  proper  conditions,  is  probably  the  most 
beautiful  di.schargc,  and  when  an  air  blast  is  directed 
against  it,  it  presents  a  singular  ap[>carance.  The  spray  of 
sparks,  when  received  through  the  body,  causae  aoBM 
inconvenience,  whereas,  when  the  discharge  simply  streams, 
nothing  at  all  is  likely  to  be  felt  if  large  conducting  objecta 
are  held  in  tfao  haoda  to  proteet  them  fton  laenviiig  «Daall 
bums. 

B  Um  finquanqrii  atill  more  Inenaaed,  then  tbe  ooU 
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refuses  to  give  any  spark  unless  at  comparatively  small 
distances,  and  the  fifth  typical  form  of  discharge  may  be 
observed,  Fig.  8.  The  tendency  to  stream  out  and  dissiiiate 
is  then  so  great  that  when  the  brush  is  produced  at  one 
terminal  no  sparking  occurs,  even  if,  as  I  have  re|>eatedly 
trietl,  the  hand,  or  any  conducting  object,  is  held  within 
the  stream  ;  and,  what  is  more  singular,  the  luminous  i 
stream  is  not  at  all  easily  deflected  by  the  approach  of  a  I 
conducting  body. 

At  this  stage  the  streams  seemingly  pass  with  the  greatest 
freedom  through  considerable  thicknesses  of  insulators,  and 
it  is  [larticularly  interesting  to  study  their  behaviour.  For 
this  purpose  it  is  convenient  to  connect  to  the  terminals 
of  the  coil  two  metallic  spheres  which  may  be  placed  at 
any  desired  distance.  Fig.  9.  Spheres  are  preferable  to 
plates,  as  the  discharge  can  be  better  observed.  By  inserting 
dielectric  bodies  between  the  spheres,  beautiful  discharge 
phenomena  may  be  observed.  If  the  spheres  bo  quite 
cloM  and  a  spark  be  playing  between  them,  by  interposing 
a  thin  plate  of  ebonite  between  the  spheres  the  spark 
instantly  ceases,  and  the  discharge  spreads  into  an  intensely 
luminous  circle  several  inches  in  diameter,  provided  the 
spheres  are  suiTiciently  large.  The  {ussage  of  the  streams 
heats,  and  after  a  while  softens  the  rubber  so  much  that 
two  plates  may  bo  made  to  stick  together  in  this  manner. 
If  the  spheres  are  so  far  apart  that  no  B]iark  occurs,  even 
if  they  are  far  beyond  the  striking  distance,  by  inserting  a 
thick  |)late  of  glass,  the  discharge  is  instantly  induced  to 
pass  from  the  spheres  to  the  glass  in  the  form  of  luminous 
streams.  It  ap[>ears  almost  as  though  these  streams  [)a8s 
through  the  dielectric.  In  reality  this  is  not  the  case,  as 
the  streams  are  due  to  the  molecules  of  the  air  which  are 
violently  agitated  in  the  space  between  the  opixieitely 


of  the  air  is  increased,  and  at  enormous  pressures  it  would 
be  negligible,  unless  the  frequency  would  increase 
correa|x)n<lingly. 

It  will  be  often  observed  in  these  experiments  that  when 
the  8phcre.s  are  beyond  the  striking  distance,  the  approach 
of  a  glass  plate,  for  instance,  may  induce  the  spark  to  jump 
between  the  spheres.  This  occurs  when  the  capacity  of  the 
spheres  is  somewhat  below  the  critical  value  which  gives 
the  greatest  difference  of  potential  at  the  terminals  oi  the 
coil.  By  approaching  a  dielectric,  the  specific  inductive 
caitacity  of  the  sj^aco  between  the  spheres  is  increased,  pro- 
ducing the  same  effect  as  if  the  capacity  of  the  spheres  were 
increased.  The  potential  at  the  terminals  may  then  rise  so 
high  that  the  air  space  is  cracked.  The  ex|)eriment  is  best 
performed  with  a  dense  glass  or  mica. 

Another  interesting  oWrvation  is  that  a  plate  of  insu- 
lating material,  when  the  discharge  is  passing  through  it,  is 
strongly  attracted  by  either  of  the  spheres — that  is,  by  the 
nearer  one,  this  being  obviously  due  to  the  smaller  me- 
chanical effect  of  the  bombardment  on  that  side,  and 
perhaiM  also  to  the  greater  electrification. 

From  the  behaviour  of  the  dielectrics  in  these  oxjwri- 
ments  we  may  conclude,  that  the  best  insulator  for  these 
rapidly  alternating  currents  would  be  the  one  possessing 
the  smallest  specific  inductive  capacity,  and  at  the  same  time 
one  capable  of  withstanding  the  greatest  differences  of 
potential ;  and  thus  two  diametrically  op))08ite  ways  of 
securing  the  required  insulation  are  indicated — namely, 
to  use  either  a  perfect  vacuum  or  a  gas  under  great  pressure  ; 
but  the  former  would  be  preferable.  Unfortunately  neither 
of  these  two  ways  is  easily  carried  out  in  practice. 

It  is  especially  interesting  to  note  the  behaviour  of  an 
excessively  high  vacuum  in  these  experiments.    If  a  test 
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charged  surfaces  of  the  spheres.  When  no  dielectric  other 
than  air  is  present,  the  bombardment  goes  on,  but  is  too 
weak  to  be  visible.  By  inserting  a  dielectric  the  inductive 
effect  is  much  increased,  and  besides,  the  projected  air 
molecules  find  an  obstacle,  and  the  bombardment  becomes 
so  intense  that  the  streams  become  luminous.  If  by  any 
mechanical  means  we  could  effect  such  a  violent  agitation 
of  the  molecules  we  could  produce  the  same  uhenomenon. 
A  jet  of  air  escaping  through  a  small  hole  under  enormous 
pressure  and  striking  against  an  insulating  substance,  such 
as  glass,  may  be  luminous  in  the  dark,  and  it  might  be 
possible  to  produce  phosphorescence  of  the  gla.s8  or  other 
insulators  in  this  manner. 

The  greater  the  specific  inductive  capacity  of  the  inter- 
posed dielectric,  the  more  jwwerful  the  effect  produced. 
Owing  to  this,  the  streams  show  themselves  with  excessively 
high  (wtentials,  even  if  the  glass  be  as  much  as  1  Jin.  to  2in. 
thick.  But  besides  the  beating  due  to  bombardment,  some 
beating  goes  on  undoubtedly  in  the  dielectric,  being 
apjiarently  greater  in  glass  than  in  ebonite.  I  attribute 
this  to  the  greater  specific  inductive  capacity  of  the  glass, 
in  consequence  of  which,  with  the  same  potential  difference, 
a  greater  amount  of  energy  is  taken  up  in  it  than  in  rubber. 
It  is  like  connecting  to  a  battery  a  copper  and  a  brass  wire 
of  the  same  dimentions.  The  copper  wire,  though  a  more 
perfect  conductor,  would  heat  more  by  reason  of  its  taking 
more  current.  Thus  what  is  otherwise  considered  a  virtue 
of  the  glass  is  here  a  defect.  Glass  usually  gives  way  much 
quicker  than  ebonite  ;  when  it  is  heated  to  a  certain  degree, 
the  discharge  suddenly  breaks  through  at  one  fioint, 
assuming  then  the  ordinary  form  of  an  arc. 

The  heating  effect  produced  by  molecular  borabanlment 
of  the  dielectric  would,  of  course,  diminish  as  the  pressure 


tube  provided  with  external  electrodes,  and  exhausted  to 
the  highest  possible  degree,  be  connected  to  the  terminals 
of  the  coil.  Fig.  10,  the  olectro<les  of  the  tube  are  instantly 
brought  to  a  high  temperature,  and  the  glass  at  each  end 
of  the  tube  is  rendered  intensely  phosphorescent,  hut  the 
middle  appears  comi)aratively  dark,  and  for  a  while  remains 
cool. 

When  the  frequency  is  so  high  that  the  discharge  shown 
in  Fig.  8  is  observed,  considerable  dissipation  no  doubt 
occurs  in  the  coil.  Nevertheless,  the  coil  may  be  worked 
for  a  long  time,  as  the  heating  is  gradual. 

In  spite  of  the  fact  that  the  diflferonce  of  potential  may 
be  enormous,  little  is  felt  when  the  discharge  is  passed 
through  the  body,  provided  the  hands  are  armed.  This  is 
to  some  extent  (fue  to  the  higher  frequency,  but  principally 
to  the  fact  that  less  energy  is  available  externally,  when 
the  difference  of  potential  reaches  an  enormous  value,  owing 
to  the  circumstance  that  with  the  rise  of  potential,  the 
energy  absorbed  in  the  coil  increases  as  the  square  of  the 
potential.  Up  to  a  certain  {wint  the  energy  available 
externally  increases  with  the  rise  of  potential,  then  it 
begins  to  fall  off  rapidly.  Thus,  with  the  ordinary  high- 
tension  induction  coil,  the  curious  paradox  exists,  that 
while  with  a  given  current  through  the  primary  the  shock 
might  be  fatal,  with  many  times  that  current  it  might  b« 
ijerfectly  harmless,  even  if  the  frequency  be  the  same 
With  high  frequencies  and  excessively  high  potentials  when 
the  terminals  are  not  contiected  to  bodies  of  some  size, 
practically  all  the  energy  supplied  to  the  primary  is  taken 
up  by  the  coil.  There  is  no  breaking  through,  no  local 
injury,  but  all  the  material,  insulating  and  conducting,  is 
uniformly  heated. 

To  avoid  misunderstanding  in  regard  to  the  physiological 
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effect  of  alternating  currents  of  very  high  frequency,  I  think 
it  necessary  to  state  that,  while  it  is  an  undeniable  fact  that 
they  are  incomparably  less  dangerous  than  currents  of  low 
frequencies,  yet  it  should  not  be  thought  that  they  are 
altogether  harmless.  What  lias  just  been  said  refers  only 
to  currents  from  an  ordinary  high-tension  induction  coil, 
which  currents  are  necessarily  very  small ;  if  received 
directly  from  a  machine  or  from  a  secondary  of  low 
resistance,  they  produce  more  or  loss  powerful  effects,  and 
may  cause  serious  injury,  especially  when  used  in  con- 
junction with  condensers. 

The  streaming  discharge  of  a  high-tension  induction  coil 
differs  in  many  respects  from  that  of  a  powerful  static 
machine.  In  colour  it  has  neither  the  violet  of  the  positive, 
nor  the  brightness  of  the  negative,  static  discharge,  but  lies 
somewhere  between,  being,  of  course,  alternatively  positive 
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and  negative.  But  since  the  streaming  is  more  powerful 
when  the  point  or  terminal  is  electi-ified  positively  than 
when  electrified  negatively,  it  follows  that  the  point  of  the 
brush  is  more  like  the  {X>8itive,  and  the  root  more  like  the 
negative,  static  discharge.  In  the  dark,  when  the  brush 
is  very  powerful,  the  root  may  apjiear  almost  white.  The 
wind  produced  by  the  escaping  streams,  though  it  may  be 
very  strong — often  indeed  to  mch  a  degree  that  it  may  be 
felt  quite  a  distance  from  the  coil — is,  nevertheless,  con 
sidering  the  quantity  of  the  discharge  smaller  than  that 
produced  by  the  positive  brush  of  a  static  machine,  and 
it  effects  the  flame  much  less  powerfully.  From  the  nature 
of  the  phenomenon  we  can  conclude  that  the  higher  the 
frequency,  the  smaller  must,  of  course,  be  the  wind  pro- 
duced by  the  streams,  and  with  sufficiently  high  frequencies 
no  wind  at  all  would  be  produced  at  the  ordinary  atmo- 
spheric pressures.  With  frequencies  obtainable  by  mean$i 
of  a  machine,  the  mechanical  effect  is  sufficiently  great  to 
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revolve,  with  considerable  speed,  l.irge  pin-wheels,  which  in 
the  dark  |iresent  a  beautiful  appearance  owing  to  the 
abundance  of  the  streamH,  Fig.  11. 

In  general,  most  of  the  experiments  usually  performed 
with  a  static  machine  can  be  performed  with  an  induction 
coil  when  operated  with  very  rapidly  alternating  currents. 
The  effect*  pro<luced,  however,  are  much  more  striking, 
being  of  incomparably  greater  jiowcr.  When  a  small  length 
of  ordinary  cotton  covered  wire,  Fig.  12,  is  attached  to  one 
terminal  of  the  coil,  the  streams  issuing  from  all  points  of 
the  wire  may  may  Ihj  so  ititense  as  to  produce  a  consider- 
able light  effect.  When  the  |K>tcntials  ar.d  frequencies  are 
very  high,  a  wire  insulated  with  gutta|icrcha  or  rubber  and 
attached  to  one  uf  the  terminals,  apivcars  to  be  covered 
with  a  luminous  film.  A  very  thin  Iwre  wire  when  attached 
to  a  terminal  emits  [wworful  streams  and  vibrates  continually 


to  and  fro  or  spins  in  a  circle,  producing  a  singular  effect. 
Fig.  13.  Some  of  these  experiments  have  been  described 
by  me  in  the  Electrical  JVorld  (New  York)  of  February  21, 
1891. 

Another  |>eculiarit^  of  the  rapidly  alternating  discharge 
of  the  induction  coil  is  its  radically  different  behaviour  with 
respect  to  points  and  rounded  surfaces. 

If  a  thick  wire,  provided  with  a  ball  at  one  end  and  with 
a  i)oint  at  the  other,  be  attached  to  the  positive  terminal  of 
a  static  machine,  practically  all  the  cnarge  will  be  lost 
through  the  point,  on  account  of  the  enormously  greater 
tension,  dependent  on  the  radius  of  curvature.  But  if  such 
a  wire  is  attached  to  one  of  the  terminals  of  the  induction 
coil,  it  will  be  observed  that  with  very  high  frequencies 
streams  issue  from  the  ball  almost  as  copiously  as  from  the 
|)oint,  Fig.  U. 

It  is  hardly  conceivable  that  we  could  produce  such  a 
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condition  to  an  equal  degree  in  a  static  machine,  for  the 
simple  reason,  that  the  tension  increases  as  the  square  of 
the  density,  which  in  turn  is  projiortional  to  the  radius  of 
curvature;  hence,  with  a  steady  potential  an  enormous 
charge  wouM  be  required  to  make  streams  issue  from  a 
iralished  ball  while  it  is  connected  with  a  ^K)int  But  with 
an  induction  coil,  the  discharge  of  which  altematos  with 
great  rapidity,  it  is  different.  Here  we  have  to  deal  with 
two  distinct  tendencies.  First,  there  is  the  tendency  to 
escape  which  exists  in  a  condition  of  rest,  and  which 
depends  on  the  radius  of  curvature  ;  second,  there  is  the 
tendency  to  diftsi|)i4l43  into  the  surrounding  air  by  condenser 
action,  which  depends  on  the  surface.  When  one  of  these 
tendencies  is  a  maximum,  the  other  is  at  a  minimum.  At 
the  point  the  luminous  stream  is  princii)ally  duo  to  the  air 
molecules  coming  borlily  in  contact  with  the  |K>int  ;  they 


are  attracted  and  repelled,  charged  and  discharged,  and, 
their  atomic  charges  being  thus  disturbed,  vibrate  iuid  emit 
light  waves.  At  the  ball,  on  the  contrary,  there  is  no  doubt 
that  the  cff'ect  is  to  a  great  extent  produced  inductively,  the 
air  molecules  not  necessarily  coming  in  contact  with  the 
ball,  though  they  undoubtedly  do  so.  To  convince  ourselves 
of  this  we  only  need  to  exalt  the  condenser  action,  for 
instance,  bv  enveloping  the  ball,  at  some  distance,  by  a 
letter  conductor  than  the  surrounding  medium,  the  con- 
ductor being,  of  course,  insulated  ;  or  else  by  surrounding 
it  with  a  bettor  dielectric  and  approaching  an  insulated 
conductor  ;  in  both  cases  the  streams  will  break  forth  more 
'  opiousl)'.  Also,  the  larger  the  ball  with  a  given  frequency, 
or  the  higher  the  frequency,  the  more  will  the  ball  have 
the  advantage  over  the  ix>int  But,  since  a  certain  intensity 
of  action  is  required  to  render  the  streams  visible,  it  u 
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ibvious  that  in  tho  ex|)eriment  described  the  ball  should 
lOt  be  taken  too  large. 

In  consequence  of  this  twofold  tendency  it  is  irassiblo  to 
trod  lice  1)y  means  of  points  effects  identical  to  those  pro- 
iuce<)  by  ca]>acity.  Thus,  for  instance,  by  attaching  to  one 
erminaf  of  the  coil  a  small  length  of  soiled  wire,  presenting 
nany  points  and  offering  great  facility  to  escape,  the 
)ot«ntial  of  the  coil  may  be  raised  to  the  same  value  as  by 
ittaching  to  the  terminal  a  polished  ball  of  a  surface  many 
.inies  greater  than  that  of  the  wire. 

An  interesting  ex))eriment,  showing  the  effect  of  the 
>oints,  may  be  (Mrforroed  in  the  following  manner  :  Attach 
M  one  of  the  terminals  of  the  coil  a  cotton-covered  wire 
ibout  2ft.  in  length,  and  adjust  the  conditions  so  that 
itreams  issue  from  the  wire.  In  this  experiment  the 
,;mmary  coil  should  be  preferably  placed  so  that  it  extends 
3nly  about  half  way  into  the  secondary  coil.  Now  touch 
the  free  terminal  of  the  secondary  with  a  conducting 
object  held  in  the  hand,  or  else  connect  it  to  an  insulated 
body  of  some  size.  In  this  manner  the  potential  on  the 
wire  may  be  enormously  raised.  The  effect  of  this  will  be 
to  either  increase,  or  to  diminish,  the  streams.  If  they 
increase,  the  wire  is  too  short ;  if  they  diminish,  it  is  too 
long.  By  adjusting  the  length  of  the  wire,  a  |)oint  is  found 
whore  the  touching  of  the  other  terminal  does  not  at  all 
affect  the  streams.  In  this  case  the  rise  of  potential  is 
exactly  counteracted  by  the  drop  through  the  coil.  It  will 
be  observed  that  small  lengths  of  wire  produce  considerable 
difference  in  the  magnitude  and  luminosity  of  the  streams. 
Tho  primary  coil  is  placed  sidewise  for  two  reasons  :  first, 
to  increase  the  potential  at  the  wire,  and,  second,  to 
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increase  the  drop  through  the  coil.  The  sensitiveness  is 
thus  augmented. 

There  is  still  another  and  far  more  striking  peculiarity 
of  the  brush  discharge  produced  by  very  rapidly  alternating 
currents.  To  observe  this  it  is  best  to  replace  the  usual 
terminals  of  the  coil  by  two  metal  columns  insulated  with 
a  good  thickness  of  ebonite.  It  is  also  well  to  close  all 
fissures  and  cracks  with  wax  so  that  the  brushes  cannot 
form  anywhere  except  at  the  to{M  of  the  columns.  If  the 
conditions  are  carefully  adjiuted — which,  of  course,  must 
be  left  to  the  skill  of  the  experimenter — so  that  the 
potential  rises  to  an  enormous  value,  one  may  produce  two 
|K>werful  brushes  several  inches  long,  nearly  white  at  their 
roots,  which  in  the  dark  bear  a  striking  resemblance  to  two 
flames  of  a  gas  escaping  under  pressure.  Fig.  15.  But 
they  do  not  only  resemble,  they  are  veritable  flames,  for 
they  are  hot  Certainly  they  are  not  as  hot  as  a  gas 
burner,  but  they  would  be  so  if  the  frequency  and  the 
|K>tential  would  be  sufliciently  high.  Pioduced  with,  say, 
20,000  alternations  per  second,  tbe  heat  is  easily  percep- 
tible, even  if  the  potential  is  not  excessively  high.  The 
heat  develoi)ed  is,  of  course,  due  to  the  imjiact  ^f  tho  air 
molecules  against  the  terminals  and  against  each  other.  As 
at  the  ordinary  pressures  the  mean  free  path  is  excessively 
Hmall,  it  is  {wssible  that  in  spite  of  the  enormous  initial  s])eed 
imparted  to  each  molecule  uiion  coming  in  contact  with  the 
terminal,  its  progress,  by  collision  with  other  molecules,  is 
retarded  to  such  an  extent  that  it  does  not  get  away  far  from 
the  terminal,  but  may  strike  the  same  many  times  in  snc- 
ccwion.  The  higher  the  frequency,  the  less  the  molecule 
is  a1)le  to  get  away,  and  this  the  more  so,  as  for  a  given 
effect  the  potential  requircti  is  smaller ;  and  a  frequency  is 


conceivable,  i>erba|>8  even  obtainable,  at  which  practically 
the  same  molecules  would  strike  the  terminal.  Under  such 
conditions  the  exchange  of  the  molecules  would  be  very 
slow,  and  the  heat  produced  at,  and  very  near,  the  terminal 
would  be  excessive.  But  if  the  frequency  would  go  on 
increasing  constantly,  the  heat  produced  would  begin  to 
diminish  for  obvious  reasons.  In  the  |K>sitive  brush  of  a 
static  machine  tbe  exchange  of  the  molecules  is  very  rapid, 
the  stream  is  constantly  of  one  direction,  and  there  are 
fewer  collisions,  hence  the  heating  effect  must  be  very  small. 
Anything  that  impairs  the  facility  of  exchange  tends  to 
increase  the  local  heat  produced.  Thus,  if  a  bulb  be  held 
over  tho  terminal  of  the  coil  so  as  to  enclose  the  brush, 
the  air  contained  in  the  bulb  is  very  (]uickly  brought  to  a 
high  temi>oraturo.  If  a  glass  tube  be  held  over  the  brush 
so  as  to  allow  the  draught  to  carry  the  brush  upwards, 
scorching  hot  air  e8ca]>es  at  the  top  of  the  tube.  Anything 
held  within  the  brush  is  of  course  rapidly  heatod,  and  the 
|>08sibility  of  using  such  heating  effects  suggests  itself. 

When  contemplating  this  singular  phenomenon  of  tho  hot 
brush,  wo  cannot  help  being  convinced  that  a  similar 
process  must  take  place  in  the  ordinary  flame,  and  it  seems 
stmnge  that  after  all  these  centuries  past  of  familiarity  with 
the  flame,  now,  in  this  era  of  electric  lighting  and  heating, 
we  are  finally  led  to  recognise  that  since  time  immemorial 
we  have,  after  all,  always  had  "  electric  light  and  heat "  at 
our  dioposal.  It  is  also  of  no  little  interest  to  contemplate 
that  we  have  a  possible  way  of  producing — by  other  than 
chemical  means — a  veritable  flame,  which  would  give  light 
and  heat  without  any  material  being  consumed,  without 
any  chemical  process  taking  place,  and  to  accomplish  this, 
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we  only  need  to  perfect  methods  of  producing  enormous 
frequencies  and  |K>tentials.  I  have  no  doubt  that  if  the 
(mtential  could  be  made  to  alternate  with  sufficient  rapidity 
and  power,  the  brush  formed  at  the  end  of  a  wire  would 
lose  its  electrical  characteristics  and  would  become  flame- 
like. Tho  flame  must  be  due  to  electrostatic  molecular  action. 

This  phenomena  now  explains  in  a  manner  which  can 
hanlly  be  doubted  the  frequent  accidents  occurring  in 
storms.  It  is  well  known  that  objects  are  often  set  on  fire 
without  the  lightning  strikine;  them.  We  shall  presently 
SCO  how  this  can  happen.  On  a  nail  in  a  roof,  for  instance, 
or  on  a  projection  of  any  kind,  more  or  less  conducting,  or 
rendered  so  by  dampness,  a  powerful  brush  may  appear. 
If  the  lightning  strikes  somewhere  in  Ihe  neighbourhood, 
the  enormous  potential  may  be  made  to  alternate  or 
fluctuate  perba|)8  many  million  times  a  second.  The  air 
molecules  are  violently  attracted  and  repelled,  and  by  their 
impact  produce  such  a  powerful  heating  effect  that  a  fire  is 
started.  It  is  conceivable  that  a  ship  at  sea  may,  in  this 
manner,  catch  fire  at  many  points  at  once.  When  we  con- 
sider that  oven  with  the  comparatively  low  frequencies 
obtained  from  a  dynamo  machine,  and  with  potentials  of  no 
more  than  100,000  or  200,000  volts,  the  heating  effects  are 
considerable,  we  may  imagine  how  much  more  powerful 
they  must  be  with  frequencies  and  potentials  many  times 
greater,  and  the  above  explanation  seems,  to  say  the  least, 
very  probable.  Similar  explanations  may  have  been  sug- 
gested, but  I  am  not  aware  that,  up  to  present,  the  heating 
effects  of  a  bnish  produced  by  a  rapidly  alternating  poten 
tial  have  been  ox{>erimentally  demonstrated,  at  legist  not  to 
such  a  remarkable  degree. 

(To  Ite  cmUxHutd.) 
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Tho  following  letter  has  l>eeii  sent  by  Dr.  Porter  to  the 
Loi-al  tlovcrninent  Board.  It  will  be  seen  that  ii  deals 
with  the  projiosiil  (or  olectric  illy  lit;hting  the  town,  and  is 
reaUjr  aa  epitomisod  history  of  the  rwent  «ctioo  of  the 
AoOiority: 

FM«rhouso  Lodge,  Camlnidge, 
July  6,  1891. 

Sir, — As  a  member  of  the  Council  of  the  borough  of 
Cambridge,  I  bee  leave  mort  respectfnUy  to  dnw  your 
atteBtion  to  the  following  Btatenente  reepeeting  electric 

lighting  in  Cambridge  : 

1.  When  Colonel  Hasted,  representing  the  Local  Govern- 
ment Board,  held  an  enquiry  at  Cambridge,  on  Match  3, 
1891,  respecting  the  application  of  the  Council  for  leave  to 
borrow  ^35,00^  for  the  purpose  of  electric  lighting  in 
Cambridge,  Dr.  Fleming,  an  electrical  engineer  of  high 
position  and  great  experience,  was  the  (irofeRsional  adviser 
of  the  Council,  and  the  systcni  of  electric  lighting  and  ot 
engine  plant  and  machinery  which  the  Electric  Lighting 
Oommittee  of  the  Gmincil  submitted  to  Colonel  Hasted  as 
that  whioh  they  proposed  to  recommend  adopUon  by 
tbe  OonneU  was  prepared  by  Dr.  Fleming.  Dr.  Fleming 
also  gave  evidence  at  the  enijuiry  in  supjiort  of  his  scheme. 

2.  On  March  9,  1891,  the  Electric  LigbUng  Committee 
gMWrally  approved  the  draft  contracts  with  all  the  firms 
loggBtted  bv  Dr.  Fleming,  and  amed  to  nooumflnd  their 
aooeptinee  oy  the  Gooneil  mhjeet  to  the  eoment  of  the 
Local  Governruent  Board  to  their  application  to  borrow 
X35,000.  These  contracts  iriclurled  the  whole  cost  of  the 
electric  installation  except  that  of  the  station  huildings, 
{tlaos  for  which  Mr.  Fawcett^  an  architect  in  Cambridge, 
WIS  instructed  to  prepare.  With  referenee  to  the  cost  of 
these  buildings,  the  committco  ?t.atc  (report,  June  3,  p.  7) 
as  follows:  "On  the  17lh  March  the  tendern  for  the 
election  of  the  station  were  opened,  when  the  lowest  ten'ier 
was  found  to  be  several  thousand  pounds  above  Dr. 
Fleming's  estimate.  Under  these  circumstance  the  com 
mittee  felt  they  were  unable  to  accept  any  tender,  and  that 
it  was  their  duty  to  reconsider  the  matter  afresh,  as  it  was 
clear  that  this  large  increase  in  the  coat  of  the  building 
would,  even  if  the  other  estimates  of  Dr.  Fleming  were 
accurate,  entirely  do  away  with  the  very  small  margin  of 
pvofit  which  he  ahowed  in  hie  report,  n^eeting  aa  he  did 
the  cost  of  the  land  and  the  annual  instalments  for  repay- 
ment of  capital  and  for  interest" 

It  may  be  remarked  that  the  statement  of  the  committee 
that  the  lowest  tender  wa-s  found  to  bo  several  thousand 
pounds  above  Dr.  Fleming's  estimate  doe«  not  soem  to  bo 
aoenrate.  It  appears  from  Dr.  Flemin|^s  raporfeoii  tenders, 
section  11,  that  the  estimate  for  tbe  boudings  was  made  by 
Mr.  Fawcett,  not  by  Dr.  Fleminjj. 

.'5.  In  pursuance  of  this  resolution  a  sub  committee  of  the 
Electric  Lighting  Committee  visited  the  works  of  the 
Newcastle  and  District  Electric  Ligbtjag  Company  and  of 
the  Corporation  of  Bradi<wd  and  drew  up  a  report  dated 
6th  April,  1891,  which  contains  a  description  of  the  Parsons 
turbine  employed  as  the  motor  at  Newc^i.stle  and  of  the 
electric  installation  at  Bradford,  where  the  Willans  engine 
is  used.  It  appeare  also  from  the  report  that  «ft  Newcastle 
npoB  a  eapitiu  expenditure  of  i&l 7,300  a  gross  profit  of 
£844  for  the  half-yen-  ended  December  31,  1890,  was 
earned  by  the  sale  of  the  electric  current  at  Gd.  per  RT.U., 
no  deduction  being  made  for  interest  on  or  inpayment  of 
capital,  or  for  depreciation  of  machinery  and  plant. 

If  this  capital  haa  been  borrowed  at  the  rate  of  i  per 
cent  per  annnm  TepavaUe  bv  amniltfos  extending  over  SO 
yci"-,  'hr  nmount  of  each  half-year's  annuity  would  he 
about  Xi.jO,  and  if  4  percent,  per  annum  be  allowed  for 
depreciation,  the  amount  to  be  dcduct-od  for  the  half  year 
under  this  bead  wouki  be  £316.  The  not  profit  for  the 
half-year  would  tbua  be  reduced  to  £48  only.  With 
reference  to  the  expenditure  on  coal,  the  subcommittee 
state  (report,  April  6,  1801,  pp.  3-4)  as  follows  :  "It seems 
that  the  coal  consumed  for  each  unit  sold  waa  aljout  23-4lb. 
and  cost  l-133d.  This  large  consumption  is  due  to  tbe  fact 
that  tha  turMBei  in  use  at  the  Hawcastle  station  are  of  the 
oU  tjype  and  nqnire  a  Uxg/st  expenditure  of  iteam  per 


hona-power  than  other .  engines ;  and  this  tells  in  sn 
especial  dqnee  during  the  hodts  when  the  load  on  the 
machines  is  light  In  tbe  improved  form  which  the  tub- 
committee  saw  at  Mr.  Parsons's  works  at  Heatoii  ik-e 
turbuttiB  are  steam-jacketed,  and  the  admission  of  «t«am  is 
made  intermittent  at  less  than  full  load.  Those  two  changes 
are  said  to  effect  a  laiga  savina  of  steam.  And  when,  in 
addition,  the  machines  are  worKsd  with  a  condenser  then 
will  be  a  saving,  according  to  the  e.stitnat-c  of  Mr.  Parsons, 
of  35  per  cent,  at  luaiit.  Ii  this  should  prove  to  be  the 
case,  as  the  sub-committee  believe  to  be  likely,  the  con- 
sumption of  steam  per  botae-power  in  a  tarbme  wiU  bs 
about  Che  same  as  in  a  Wilbms  engine  of  the  same  pa«w  st 
full  loafl,  and  probably  much  less  at  light  load." 

It  is  no  dispiiragemont  to  the  committee  to  say  that  in 
this  matter  they  are  laymen  and  not  scientific  experts,  .iiwi 
that  no  opinion  resjiecting  the  efficiencv  and  economy  of 
the  Parsons  turbine  eao  DC  of  any  value  unless  foimdsd 
upon  the  direct  experiments  of  a  highly  trained  mechanical 
engineer  upon  the  turbine  in  its  improved  form.  So  far  as 
I  know,  no  such  experiment  has  yet  been  mads,  althongb 
the  electric  installation  at  New  Scotland  Yard,  which  eon- 
tains  all  the  improvements  in  Mr.  Parsons's  turbine 
referred  to  by  the  snbHwmmitieeb  baa  been  in  use  forseveni 
months. 

The  report  concludes  aa  follows  :  "  Tho  members  of  the 
sub-committee,  »o  far  as  they  are  able  to  judge,  are  of 
opinion  that  the  system  tendered  for  by  Mr.  Parsons  should 
be  adopted,  subject  to  there  being  no  fundamental  obiection 
on  tbe  part  <rf  any  expert  who  may  be  oonsnlted  bf  the 
Corporation." 

This  rejwrt  of  the  sub-committee  was  adopted  by  the 
c(mimittee  on  April  7,  and  in  accordance  with  a  reaoluti  m 
of  tbe  Council  was  priutod  and  circulated  among  the 
members  of  tbe  Council  under  date  of  90th  April  The 
report  is  afterwards  referred  to  under  this  date. 

•L  The  corimiiltse  Bubmitt.ed  this  repoit  to  Dr.  FlemuiK 
for  his  criticisms,  and  in  reply  received  his  report  dated 
April  14.  1891  (re^tNrt,  June  3,  1891,  pp.  7-11).  In 
this  report.  Dr.  Ilemmg  states  at  length  the  reasoos  why  | 
be  is  unable  to  recommend  the  system  of  Parsons,  anil 
advises  the  committee  not  to  decide  the  question  at  mw 
without  further  expert  advice. 

On  the  ^me  day  on  which  Dr.  Fleming's  report  was 
communicated  to  the  committee,  a  letter,  dated  April  14,  . 
1891,  from  Prof.  Qamett  to  Mr.  Alderman  Finch  was  also  I 
read  to  the  committee  (report,  June  3,  1891,  pp.  IMS)- 
In  this  letter  Prof.  Oarnett  advocates  the  system  of  clectriL 
lighting  which  had  been  carried  out  by  Mr.  Parsons  at 
Newcastle-upon-Tyns  aa  well  adapted  for  the  taqmramenli 
of  Cambridge.  i 

In  consequence  of  the  expression  of  views  adverse  to  tts 
adoption  of  th"  T^  i-  : ns's  system,  Dr.  Fleming  received  from 
the  town  clcrli  the  following  letter,  dated  April  20,  1891: 
"  1  have  been  re(pie3te<l  by  the  I'Mectric  Lighting  Committee 
to  acknowledge  tbe  receipt  of  your  report  on  Mr.  Parsons't 
scheme.  In  the  event  of  their  determining  to  proceed 
with  the  lighting  of  Cambridge  upon  the  system  in 
force  at  Newcastle,  it  would  be  useless  after  the  opinion 
expressed  in  the  latter  jurt  of  your  report  to  expect  yoo  to 
assist  the  Council  in  carrying  out  the  work,  and  the 
committee  are  therefore  of  an  opil^Mi  tiiat  any  engsgflOMBt 
with  yoa  as  electrical  advisw  or  axpert  should  essN^  md 
have  direeldd  ma  to  eommttnieata  thmr  viawa  to  and  to  «di 
you  to  send  in  a  statsmant  af  yomr  ehargea  with  a  view  ts 
payment." 

It  is  not  within  the  object  of  this  letter  to  discuss  tbs 
le^lity  of  the  aotion  of  the  eommittee.  I  oooteot  mysttf 
with  obeevving  that  it  was  not  within  the  competense  of 

the  committee  to  dismiss  an  offieer  whose  appointment  wM 
communicated  to  him  by  the  town  clerk  under  date  Jtma 
2t,  l^OO,  in  tho  following  terms  :  "  I  have  to  inform  y'l 
that  the  terms  st^ited  in  your  letter  describing  the  scopo 
your  duties  in  regard  to  electric  lighting  in  this  town  were 
approved  by  the  Electric  Lighting  Committee  and  on  thsir 
recommendation  have  been  sanctioned  by  the  GonatA 
subj  ect  to  a  slkbt  alteration  in  pangraph '  B^'  which  ihonU 

run  thus  . 

5.  At  the  meeting  of  the  Coandl  Utd  on  May  14, 1891, 
I  tJia  Blectrie  lighting  Oommittaa  vscQiuiMiided,  nader  dsU 

I 
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b  May,  1891:  "I.  That  the  Asport  of  the  Electric 

ghtiii;;  Sub-Cotnmitten  dated  the  '^Olh  Aj  ril,  1891,  and 
"lich  has  already  been  printed  and  circulat<>d,  bo  adopted 
'  tho  CJouticil.  II.  Thftt  in  the  event  of  the  above  roiwrt 
.'iig  carried,  Prof.  Wm.  Garnett,  of  the  Durham  CoU^ge 

Science,  of  Newcastle-on-Tyne,  be  appointed  to  act  at 
(tibultitig  engineer  in  carrying  out  tho  sGhemo  for  lightios 
borough  with  electricity  submitted  by  Mr.  Parsons. ' 
otwitbsUitiding  the  ooneluding  akatement  in  the  report 
:  the  sub^mmittee  quoted  in  section  3  of  this  letter, 
le  report  of  Dr.  Fleming,  the  professional  adviser 
i  the  Council,  which  ha<l  been  in  the  hands  of  thu 
)mmittce  for  nearly  a  month  was  withheld  irom 
10  Council.  Aa  I  had  praviously  become  awaie  of  the 
Kistence  ot  this  report,  and  consiiored  it  unfair  both  to 
*r.  Fleming  and  the  Council  that  this  document  should 
o  withheld  from  the  consideration  of  the  Council,  I  move<l 
:ie  following  resolution,  which  was  adopted  by  the  Ck>ancit : 
That  the  eonsideration  of  the  report  of  the  Electric 
.ighting  CkMunittee,  dated  the  20th  April,  1891,  be  post 
oned  until  the  report  of  Dr.  Fleming,  datod  the  14th  April,  on 
he  above  report  of  the  committee,  the  rejjort  of  any  expert 
^ho  may  havo  bcon  consulted  by  the  committee  in  accord- 
nee  with  the  resolution  of  the  Oovndl  paMed  at  their  last 
leeting,  together  with  all  documents  or  correspondence  of 

public  cbaraetor  bearing  on  the  question,  have  been  com- 
uinicated  to  and  considered  by  the  Corporation." 

6.  lo  accordance  with  the  preeediog  resolution,  the 
Ileelrio  Lighting  GommittBe  ianied  iheir  report^  dated 
uns  3,  1891,  which  was  circulated  to  OMaiMn  of  the 
'oimcil  on  the  evening  of  .huie  9. 

The  (lucstioii  of  the  adoption  of  the  retiort  of  the  Electric 
lighting  Committee  of  May  1, 1891,  and  of  an  additional 
eoommendation  of  the  eommittee  dated  Jane  9, 1891 — 
lamely,  *'  That  in  the  event  of  their  report  of  1st  May  being 
dopted  by  the  Council,  they  bo  authorised  tfl  conclude 
ontracta  for  the  carrying  out  of  the  electric  lighting  of  the 
own  on  the  general  lines  of  that  report,  it  being  under- 
tood  that  the  total  cost  shall  not  exceed  £26,500,  and  that 
he  instalbi^inn  shnll  suffice  for  5,000  lights  of  16  c.p.  or 
heir  equivalent  — came  before  the  Council  on  Juno  11, 

S9l,  but  it  was  generally  felt  that  suflicient  time  had  not 
Men  allowed  for  the  ooninderatioa  of  the  report,  and  the 
liaeUMion  was  adjourned  till  Jnne  16. 

7.  It  must,  I  think,  be  regarded  as  an  unsatisfactory 
irrangeroent  that  tho  committee  who  dismi.ssod  Dr. 
•'leming,  because  he  expressed  an  opinion  adverse  to  the 
smployment  of  the  Parsons  turlune  as  the  electric  motor  in 
Ihaihndge,  should  without  the  aanetioii  of  the  ObuneQ 
lave  appointed  another  expert  1<'i;-ivn  to  them,  from  his 
etter  of  April  U  to  Mr.  Aliltiiii.in  Fitich,  to  bo  in  favour 
if  Mr.  I'arsons's  system.  For  this  reason,  I  cannot  regard 
(*rof.  Ganiett  as  a  neutral .  expert  qualifiod  to  decide  the 
iwint  at  iamt  between  Dr.  Fleming  and  the  committee. 
Jareful  consideration  nf  Prof.  Garnelt's  letter  and  subse- 
sequent  reports,  aii  givon  in  tho  report  of  the  conimittoc  of 
Tune  3,  justiGos  me  in  stating  that  his  conclusions,  like 
Jtose  of  the  sub-committee,  rest  on  hypothesis  and  not  on 
^be  wlid  huh  of  direet  experiiDent  en  the  improTed  form 
jf  turbine. 

8.  It  may  )jg  a.'sumed  that  a  corpoiation  would  not  bo 
justified  in  undertaking  a  commercial  enterprise  such  as 
Blectric  lighting,  which  could  neceasarily  be  beneficial  to  a 
limited  portioiB  of  the  eommunity  only,  without  a  raiaooable 

proBpect  of  earning  a  f)roBt  in  relief  of  tho  rates.  The 
value  aa  regards  economy  in  working  of  the  improvemeuts 
in  the  Parsons  motor  is  at  present  only  matter  of  conjec- 
ture. Further,  when  regard  is  had,  on  the  one  band,  to  tho 
increased  price  of  4d.  per  B.T.U.  authorised  to  be  charged 
in  Cambridge  a.s  compared  with  Gd.  charged  in  Nowc;ijjtle, 
and,  on  the  other,  to  the  increased  {nice  of  coals  in 
Cambridge  as  comjMired  with  the  price  in  Newcastle,  it  is 

doubtful  whether  any  profit  whatever  would  be  earned  by 
the  ut«  of  the  Parsons  system,  when  deduetkma  were  made 

Un  interest  on  anH  payment  of  capitd  and  ioT  depnecutjon 
of  machinery  and  pUiil. 

'J.  For  these  reasons,  when  it  was  proposed  to  adopt  the 
recommendations  of  the  Electric  Liahting  Conumttee  at 
the  adioamed  meeting  of  the  Coundr held  Oft  tlM  16th  of 
Juna^  I  moved  the  f oUiowing 


"That  after  careful  consideration  of  the  reports  of  the 

Electric  Lighting  Committee  of  Mr.  Parsons  and  Prof. 
Garnett  in  favour  of  the  adoption  of  the  Parsons  turbine 
as  a  motor  for  electric  lighting  in  Cambridge,  and  the 
report  of  Dr.  Fleming,  the  professional  adviser  of  the 
Borough  Council,  against  its  adoption,  the  Couacil  are 
un  i'>]c  w  ithout  further  professional  adv  ir<  ujion  thit  |Mlillt 
at  issue  to  adopt  the  report  of  the  committee, 

"  That  no  further  expenditure  be  incuired  by  the  Electric 
Lighting  Committee  until  a  reply  haa  been  reoeived  to  the 
application  of  the  Council  to  the  Local  Government  Board 
I  I  int  leave  to  borrow £S6,0O0 foT the porpoBB  of  oleetric 
lighting  in  Cambridge. 

"That  in  the  event  of  the  Local  Government  Board 
granting  the  application  of  the  Council,  and  of  the  Council 
determining  to  proceed  with  the  system  of  electric  lighting, 
the  <|uestion  at  issue  between  the  Electric  Lighting  Com- 
mittee and  Dr.  Fleming  as  to  the  efhciency  of  the  Parsons 
turbine  as  a  motor  be  referred  to  Mr.  A.  B.  W.  Kennedy, 
consulting  engineer,  formerly  professor  of  engineering  in 
University  College,  London,  to  report  thereon  to  tho 
Council. 

"  And  that  the  town  clerk  be  instructed  to  inform  Dr. 
Fleming  that  tho  letter  dated  April  20,  1891,  which  the 
Electric  Lighting  Committee  instructed  him  to  write  to 
Dr.  Fleming  conveying  their  reaolution  to  temdnato  his 
engagement,  was  nut  submitted  toi,  and  has  nut  reodvid 
the  sanction  of  tho  Council." 

The  amendment  was  rejected  br  the  CoWMfl,  19  voting 
against  it  and  1 1  in  its  favour.  Toe  recommendatioas  ol 
the  committee  were  then  adopted  by  the  Council. 

10.  In  conclusion,  I  venture  to  ask  that  under  tho 
changed  circumstances  of  the  case  since  the  enquiry  was 
held  in  March  last,  the  Local  Government  Board  woold 
order  a  farther  enquiry  into  the  efficiency  and  eoonomy  of 
the  Parsons  system  which  has  now  received  the  sanction  of 
the  Council,  before  giving  their  consent  to  the  application 
of  the  Council  to  borrow  jC35,000  for  the  purpose  of 
electric  lighting  in  Cambridgo. — bavo  the  hdnonr  to  bo^ 
Sir,  your  most  obedient  servant,  Jamss  Portsr. 

To  the  Secretary  of  the  Local  Government  Board. 


THE  ELECTfilC  TRANSMISSION  OF  POW£B.* 

BY  OUr.KRT  KAPr. 
LECtHHK  II. 

{CttndutUd/ivm  page  S9.) 

Let  us  now  owiuin  whetiier  we  shall  be  aqj  better  «ff  with 
a  shunt-wound  motor. '  The  field  wdtation  msueh  a  uaehiae 
does  not  depend  on  the  eorrent  flowing  through  the  araatore 

M  iu  a  series  machine^  hot  it  is  simply  tho  result  of  the  tormina] 
priMauro ;  in  other  words,  whatever  current  may  be  required  by 
the  armature  for  giving,'  iH)Wi;r,  cun  In;,  nnii  ih,  m  fact,  suppliwl 
by  the  source  of  current,  without  in  niiy  way  afTecting  the  liolJ 
excitati'jn.  If  ihc  terminal  presBUro  varies,  tho  fxciL«tii>n  .siid 
thti  field  ntreii^th  must  also  vary  ;  but  a  variation  in  the  working 
current  wiJl  not  directly  iufluoiicu  tlui  tii-ld  stroiif^tli.  It  will, 
howi'ver,  indirecHy  influence  it  by  reason  of  a  subsidiary  oilect, 
technically  tomiei!  "annnture  reaction,"  and  thi«  I  shall  touch 
upon  shortly.  For  tha  present  we  noeloct  it,  and  assume  that 
thu  L'lirvo  F  coiTt^-Uy  represent  the  field  strength  as  a  function 
of  the  terniuial  pressure.  In  machines  having  wrought-iron 
tnatfuets,  this  first  part  of  this  curve  is  almost  a  straight  line, 
ana  in  this  region  tho  field  strength  is  oonseciuoutly  voty  nearly 
in  diroct  pru|M)rtion  to  the  terminal  E.M.F.  To  work  the  motor 
at  this  part  of  its  curve,  all  we  havo  to  du  is  to  supply  it  with 
current  at  a  pressure  sensibly  lower  than  that  for  wmoh  it  is 
dedgued.  lit  good  maehinea  the  rsairtanca  of  tlie  armature  is 
very  low,  so  thai  aalf  a  few  per  oent.  of  the  voltngs  supplied  ii 
lost  in  resiitanoe,  even  when  the  BMudmom  ennrant  flowa 
through  the  amatnre.  If,  therefore,  we  work  the  motor  een* 
aiilerublr  under  ita  power,  the  armature  loss  will  be  almost 
neglijpble— that  is  to  say,  the  counter  E.M.F.  will  be  very  nearly 
equal  to  the  supply  E.M.F.  Now  if  you  look  at  the  formula 
for  E.M.F.,  you  and  that  on  tho  left  you  have  a  value  very 
nenrly  equal  to  the  supply  E.M.F.,  and  on  tlic  right  you  have  a 
constant  multiplied  with  the  productr— tield  Atrength  and  speed. 
But  the  tick!  strength  under  our  special  conditions  of  working' 
is  proportional  to  ths  supply  E.M.F.,  and  as  jou  thus  liavc  the 
supply  E.M.F.  on  both  sides  of  the  oc|uatu>n.  it  chu  i  ^  nt, 
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sad  you  find  that  th«  spoML  mnUaplud  m  oonitant,  U  oouaI 
to  unity.  ThU  of  Mone  bofab  foodfof  mj  supply  K.M.F. 
within  the  utraight  part  of  th*  mm ;  ud  tra  fiauL  thenioMt 
tlukt  the  roeed  hita  n  definite  vulne  whioh  u  indflpaowt  ot 
■Ofdlf  £»M.F.  We  have  hora  unAnA  «t  A  vwf  Mntarkable 
NMIt  Itfatlik,  tbftt  if  you  mjdc « drant  iBOtor  andwlaKled 
■oditalinPairpnMiM  uan  it  b  4l«tenMlliN>.  you  may  vary 
feliu  MMMin  within  Mrtain  Umiti  witbout  «{t]ier  altering  the 
speea  or  the  pown  givm  out 

Ai,  bowarer,  the  motor  mint  be  largo  in  proportion  to  iU 
work,  the  pmotloul  use  of  this  reniarkiililo  pro^ierty  of  shunt 
motors  is  limited.  What  users  nf  thesp  iniidiiutM  want  to  do  is 
not  to  ^t  little  power  out  of  them,  Ixit  t'.  got  as  muih  i>  jwcr 
as  possible,  and,  iu  inany  cases,  moru  ilum  was  int«ndi'<l  by  t  ho 
<k'Hif,'iuT.  Lot  us  thou  sec  how  we  stand  in  the  nmtter  of  si>ei<l 
luul  power  rcf^uluti'.ii  when  we  work  the  iTiiichtiio  ihr-.u^jhcut 
thu  wlidk-  niii;,'e  nf  output  for  which  k  in  (U^HiLjmnl.  VirM, 
as  to  spukid.  Li*t  us  iissuuio  that  the  iniwlniu'  is  wurkiu;^  nL  a 
certain  speed  giviu;,'  oil' a  delinitc  junnunt  of  jxiwer,  uiui  suppose 
we  wish  to  incrwase  the  Hjjoecl.  How  bIihII  wo  do  it*  The 
K.M.K,  formula  tells  us.  \im  sen  (h.it  the  liold  strength  and 
BDee<l  occur  on  the  same  sidt>  of  the  eijujition.  This  means 
thtit  111  '  uu  can  only  bo  increaijC'J  at  tlie  oxpeiisij  <if  tht;  otlu-r. 
If  wo  want  the  machine  to  run  fiiHt»>r,  wo  must  weaken  its  lield; 
if  we  want  it  to  run  Mower,  wo  must  strengthen  it.  The  varia- 
tiuii  of  liold  Ktrength  is  nioat  conveniently  brought  about  by  a 
variable  resigtjinco  in  the  nui^'tiet  circuit.  I  have  such  a  resist- 
anco  in  the  shunt  circuit  of  the  nuMfaiiie  before  joii«  and  can 
allow  yon.  If  an  espariiiHiit,  thie  method  of  ngidhtfiig  the 
■peed. 

In  this  experiment  we  have  altered  both  the  speed  end  power, 
btOAnWi  hy  running  faster,  we  have  obtained  more  current 
ftWB  tiieeeoond  machine  and  a  brighter  light  in  the  lamp.  Let 
wnow  SCO  wh  -ther  it  is  possible  to  keep  the  speed  oonstant, 
■nd  yet  .  y  f  10  power.  Bearing  in  mind  that  the  dynamo  is  a 
veversible  macluno,  and  drawing  a  parallel  betwean  a  sliunt 
dynamo  and  a  shunt  motor,  we  conclude  that  then  ehould  be 
no  diffieuHy  in  doing  this.  The  fact  that  a  sliunt  motor  is  an 
almoet  aelf^ngulating  maehhia  has  been  fint  pointed  out  by  fttr. 
Mordoy  in  an  article  wlueh  apneered  la  Jaauuy,  1886^  in  the 
PhiU)top>iif<tl  Afagatiiu.  lb.  ]uiid»'e  leaiODnw  wee  somewhat 
aa  feOows :  Wo  know  that  a  afaant  ^faamn  will,  S  driven  at  a 
acMHtwit  spood,  give  an  ahnoat  mutent  tamtinal  ptemare,  no 
nnttar  Imw  tha  eamnt  any  wy.  Consequently  a  shunt 
motor,  if  mpplied  with  eonent  at  oonetant  premore,  will  run  at 
an  ^nioet  oonstant  spoed,  no  matter  how  the  load  nuqr  vaiy.  On 
teeting  bis  theoretical  deduction  by  actual  experiment,  Mr. 
Mordey  waa  able  to  completely  verify  it.  In  one  sot  of 
experinienta  the  supply  current  was  kept  at  140  volts, 
and  the  load  on  the  motor  was  varied  from  1'3  h.p,  to 
16'3h.p.,  yet  the  speed  only  vnriL<t  hy  3  per  cent.;  :iuil  a 
similar  result  Wiia  ■ibt-iiinod  with  the  a.-iinu  inaLliiiu'  at  a  .siijiply 
prwMuru  of  lOO  vtilln.  .Mr.  Monley  st.;iteil  in  liis  paper  tliat  the 
niai,'iu'tic  distortion  of  the  field  w^is  nil,  or,  as  wo  might  alan 
term  it,  that  tho  acuiature  rojictiun  w;ia  iiej^li4^blo.  It  is, 
however,  e-iisy  to  SOO  that,  even  if  the  armature  reaetioii  jg 
MUisiblo,  wo  cjin  y«»t  obtain  very  fair  regulation,  ]>ruvideii  we 
take  oare  to  have  in  the  armature  circuit  such  a  resistance  that 
the  voltiiyo  lo&s  due  tu  tho  resistance  is  al>out  eipial  to  that  due 
to  armaturo  reaction. 

To  I'xplain  this,  I  must  fir>it  say  a  f«iW  worxla  about  armature 
reaction,  a  phciinmenon  which  may  Jjerliajw  not  be  familiar  to 
all  of  you.  The  current  tlowinfj  through  the  armature,  trans- 
forms it  into  an  electromagnet,  which,  to  a  certain  e.xtenl, 
opposes  the  flow  of  magnetic  lines  cuiauaiiug  frum  the  field 
magnets.  This  is  the  case  both  in  dynamos  and  motors, 
though  not  <iuit«  to  the  same  extent.  The  larger  the  current, 
the  laiger  is  this  opposition  which  the  aruiaturo  offers  to  tho 
field  magnets  ;  and  it  is  the  field  strength  which  remains,  t^ter 
making  allowance  for  this  opposing  magnetic  force,  which  is 
iHvductive  of  E.M.F.  To  cttkiUate  correctly  the  counter 
S.M.F.  of  a  shunt  luutur  wo  must,  therefore,  not  assume 
the  field  strength  in  our  KM.F.  equation  to  be  constant,  as  I 
have  done  hitherto;  but  wa  must  nasnme  that  it  decreases 
alight^  aa  the  aimatore  current  incroasos.  Graphically,  this  is 
reprawnted  in  Fig.  5,  where  the  current  tlowiiig  through  the 
anutnra  ia  maarared  on  the  horizontal,  O  C,  and  the  field 
atrangth  ia  tepnaauted  by  the  inclined  full  line  abovo.  If  there 
wan  no  annatasa  laaetion  tho  field  strength  would  be  given  hf 
the  dotted  boriaontal  luiew  If  tiM  epeed  is  to  remain  oonatant, 
the  counter  G.II1I.P.  must  he  pnmoituMml  to  the  field  atiangUi ; 
and,  by  suitably  altering  the  soale  (with  wUflh  we  maawra  the 
oidinataainthadiagnnnX^^n  take  the  tq>  lina  to  gapiwaant 
•otttttar  ILM.F.   I  liava  aoeordingly  mailed  it  B  E. 

The  -ractioal  firtanoa,Oi;  reprcsento  now  tho  supply  KM.F., 
and  wlien  tha  molar  ia  running  light,  this  is,  of  course,  wiual 
to  the  counter  E.1C.F.  Now,  let  a  load  be  thrown  on,  eanaina 
a  considerable  inerease  of  current.  The  counter  E.M.F.  need 
now  not  be  quite  so  largo  as  boforo,  since  |iiart  of  the  Bup]>ly 
E.M.F.  has  been  already  abattrbed  by  the  rvsistanco  of  thu 
armature  circuit,  and  the  counter  E.ISI.F.  need  only  balance 
the  renuuiuler.    We  find  thus  that  the  supply  condition  of  con- 


stant Toltaga  raqniiaa  the  aounter  S.1LF.  to  haaona  bwaraa 
tho  power  dauaodad  from  the  motor  laoraaaaa.  At  the  auM 
tiaa  the  wmlrfng  oondition  of  constant  speed  can  only  be 
atlainad  Ij  a  hiwaring  of  the  counter  E.M.F.  as  the  currant 
ineraaaea;  and  it  is  therefore  perfectly  obvious  that  if  the 
lowering  of  the  counter  E.M.F.,  as  determined  by  either  con- 
dition, is  the  same,  we  must  have  couBtant  speed  at  v.iri.\li!ij 
power — that  is,  a  self-rejjulatinj,'  motor.  <  ionerally,  the  luia 
K  K  in  the  diagram  repreaentiiig  counter  K.M.F.  i.^  noi  i|dit« 
straight,  but  slightly  curved,  prcHtinlm^;  t,liu  euni;»vc  .liJe  til  tlia 
axis  of  absciB-H-e,  whilst  the  line  representing  resist.anre  !■  ■» 
through  armature  is  uf  course  quite  straight.  If  we  so  d*aigu 
the  machine  as  to  get  exactly  tlie  s-sniu  spec^l  when  ruuntng 
quite  light  and  fully  loaded,  the  speed  w  ill  be  nlighUy  less  ikt 
half  load,  but  the  difference  c^an  oidy  be  very  small.  I  am  »blo 
to  show  you  this  property  of  the  shunt  motor  to  be  almost  per- 
f cetly  aaU-ngnlaUng  By  naaua  of  the  apparatoa  ban  bafetayou. 


E 


Fia.  6. 

Thu.-i,  y>iu  see  thai  the  shunt  motor  Ls  an  oxoellent  mashhK 
for  keeping  tho  speed  constant  when  worked  on  a  oooittat> 
pressure  eireuit.  The  only  drawback  to  its  employment  is  that 
a  rosiatance  must  bo  inserted  into  tho  armature  circuit  at 
starting ;  bnt  Ihia  way  be  done  automatically  by  placing  the 
resistauee  pennanantly  in  circuit,  and  causii^  it  to  be  diort- 
cireuited  hy  maana  of  a  centrifugal  regulator  ued  to  tho  nrma- 
tuia  ahafti  and  an  anangad  that  whan  the  apaad  haa  attained  a 
ceitain  nine  the  hafla  Ihr  ont  and  eloae  a  mritdi.  8ddi  aa 
autematie  danea  ia  alao  of  nlna  in  caaa  tha  motor  ilheokl  ha 
ovavkaded.  If  thiaalwiidd  h^ipan  tha  apaad  will  dxopk  and  the 
reahAaaeawiUbaantonialaaally  lainaettadtkaaping  tfiaaonaat 
within  aafe  limita.  By  tlieae  maana  a  aaatonwr  a(  an  ahobie 
light  cmnpany  is  prevented  from  taUhg  fimn  Uia  maina  nwe 
current  than  he  has  contracted  for. 

Before  leaving  the  subject  of  speed  regulation  >m  constant- 
prcHfiiiru  circuits,  I  must  briefly  jilliide  U>  a  aysteni  in  use  on 
electric  tiMinw.iy.H.  Motors  for  trame-irs  are  not  reipiircd  to  run 
at  a  cuiistjuit  sptjcil,  but  tlwy  are  reiplirod  to  have  a  wiile  riri.'« 
of  torijue.  At  starting,  or  when  mnnin;;  up  hill,  the  s]K-ed  tiny 
bu  low,  but  the  static  effort  niu.'*t  be  ^Teat.  Those  motuni .ire 
therefore  f^eueraUy  series  wound,  and  provision  is  uutde  hj 
means  of  a  cuuqKiund  switch  for  inserting'  a  lar'^er  or  smslIcT 
numlior  of  field-magnet  coils,  »&  t<i  vary  the  lield  str>'n.;tii 
according  to  requireiu&nt.'i.  'l"he  arrangement  uf  the  iii'iton* 
under  the  fioor  of  the  car  is  shown  in  the  ih  ii,'rains  on  the  w  dl. 
which  repreaent  respeotix ely  the  c-ars  of  Mr.  HeckenxJiun,  the 
Electric  Engineering  (!^onipany,  and  the  General  Klei'tric  i'  msr 
and 'I'lactiDn  Comjmuy,  but  time  wtii  not  pcmiit  of  my  youist 
into  di'tails  of  the  various  designs. 

When  current  is  supplied  to  the  motor  not  from  a  genenl 
system  of  mains,  but  from  a  special  generator,  serving  no  other 
purpose,  the  regulatitm  of  speed  and  power  can  be  effected 
equally  well  by  series,  compound,  or  shunt  machines.  As  regards 
the  latter,  I  need  not  go  into  details,  as  this  case  ia  really  included 
in  the  case  of  supply  at  constant  pressure,  which  I  iMve  already 
fully  treated.  After  what  I  have  said  about  this  case,  you  will 
also  readily  see  that  oompound-wound  motors  with  the  msin 
coils  demagnetising  are  equivalent  to  shunt  motors  with  l»r^ 
armature  reaction,  and  thai,  in  fact,  a  shunt  motor  with  very 
sroaU  armature  reaction— such,  for  instance,  aa  a  maltipiiiBr 
maehine — may  be  made  self- regulating  hy  the  addUien  of 
demagnetising  main  coils  on  the  Mid  I  ahaU  later  00 

give  you  details  of  a  large  txanaaiiaBon  plant  carried  out  </o 
these  lines,  and  need  therefcva  not  go  fnrtbar  into  the  anbjai* 
iww.^^jrhere  camai»i  then  only  the  plain  aaiiaa  motor  lo  be 

latUaflaaabotii  tho  generating  and  Um  naaifing  ^ynoae 
are  aadaa  wnond,  and  it  ia  eaiy  to  aaa  thathgr  aalta^r  da^gHBi 
theae  nmoUnea  wa  can  bring  It  about  tint  motor  will  nm  at 
a  constant  speed  under  varying  loads  if  the  genetamrii  ln|t 
running  at  a  constant  speed  at  all  times.  Let  the  two  avrwa 
in  Fig.  6  represent  nie  E.M.F.  charactcristiea  of  the  t*» 
machines,  the  upper  curve  referring  to  tho  gonerat<ir  and  the 
lower  to  the  motor.  These  cur\'os  give  the  useful  E.M.F.  slUr 
deducting  armature  reaction,  and  refer  of  course  to  constant 
.si>eed  in  each  ca^te.  The  :  i  i.  :i'  flowing  tlirun(;h  the  circuit  i» 
that  which  wo  obtain  by  dividing  the  diffeieoco  between  th«, 
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•rdioatea  ^  f  the  two  curve*  by  the  t(it«l  reiiistance.  Tho  reiigt- 
ince  ia  of  ciiur»u  a  coHstaut,  »uU  tlia  curvn  rcprescntiutj;  current 
lui  ilijflfftrenoo  of  E.M.F.  i»  therefore  «  •tr)iij,'ht  luip.  o  R  in  tlie 
lin<;r»m.  The  vertical  len^h,  C  R,  gives  the  vultAgt)  lu«8  with 
I  current,  ()  C,  duo  to  resi.itsneo,  And  this  mu«t  be  ei\\ia\  to  the 
'olt.i^jo  difffrenre,  1,  2,  bctwi-en  the  eurv4?«i.  This  dotomiinos, 
■heni  r.  ,  rho  niK-ed  of  the  inot'jr  fur  thnt  jvirticulnr  current, 
''npjx.ao  tho  lower  curve  is  the  E.M.F.  cb»rfict«ri»tic 
or  tliat  narticuLir  speed.  Now  let  us  throw  some  <>f  tlio 
•••kI  "tl.  thpn  tho  current  will  Msume  a  smaller  value,  say  (»  C. 
I'ho  viiltjiKi'  loM  is  now  C  R',  and  the  voltage  difference  1'  2'. 
I  Uio  KM.F.  oharactcristic  fits  this  new  workins  cutidition, 
dhM  1'  9  omit  be  t'liua.!  to  C  R',  and  the  speed  will  remain  the 
<nmo  aa  ImCdiw,  Wo  thus  Gnd  that  if  wo  n<>  detiigii  the 
nachine*  IImA  the  difTeronco  between  their  KM.F.  charac- 
AriatiM  at  uy  wwrking  point  ia  o(|ual  Ut  the  voltAgo  losa  by 
— we  obtain  •  perfectly  itilf-rogulnting  system  of  power 


Fig.  a. 

Jiuumisainn.   Moat  of  the  traruim unions  now  at  work  have  been 

loaigncd  by  taking  advantage  of  this  very  valuable  iiuality  of 
•cries  machiiioe,  but  1  must  statu  nl  once  that,  in  actual  practice, 
Iio  case  is  not  (luite  m>  siiajik'  m  I  huve  hero  r»>)'res.'iit«  il  it. 
'no  of  the  diflicultiea  mci  with  is  lliat  we  cannut  filwiiy.-*  yet 
111!  tw.j  characteristics  to  fit  each  otlior  cxnctly  uvor  thu  vrhulo 
nngo  of  output ;  another  difliculty  .arisen  fi<iiii  ihtiir  \miiu 
;eiierall^  a  slight  differenco  Ix-twucii  thu  i  idiiiK'  and 
ioscending  chamclcri«fics  ;  but  the  iimst  sorions  (<lmtacle 
o  (luick  ajid  Jicrfk5<jt  ruf,'iiliitniii  i»  tlio  self- induction 
•f  the  field  magneta,  especially  if  the  machines  are 
argo.  The  self-induction  prevctita  the  rapid  response  of 
■lie  machine  to  the  other,  which  ii  raquirad  to  tm»ke  tho 
'cgul\tion  absolutely  iwrfect  A  toddan  MMgO  of  load  cannot 
to  followed  immediatdj  faiy  •  oonnpoiidiag  change  in  tho 
M>»er  supplied  to  the  OMtOT,  M  IIuM  h  r»qjlind  by  tho  magnets 
o  lettle  down  ioto  the  new  working  condition  ;  and  duritip;  thu 
nuwitory  p«riod,  which  may  last  many  seconds,  thcru  is  a 
■uigiim  of  powwr  to  Mid  in>  which  awtM  fluotoMioii  of  speed, 
ro  nulunto  tbic  wO^  Hmt  Dvbnivalalnr.  of  tb«  Beriin  laoctric 
Jmnpujr.  bM  doviNd  a  pte  Iv  whwh  »  Und  of  dmitrioid 
Uunpw  b  •ppUad  to  dM  gWMiitor  bi  (be  tbepe  of  »  noB- 
mluotive  high  remtenoe  phoed  mtow  tho  terminals  of  the 
iKt<rnet  coils  aa  e  ■hobt,  and  left  there  permanently.  .\ny 
Jihornukl  wave  of  E.M.F.  which  mi-<1it  ntla-rwiae  disturb  tho 
V  rking  of  the  motor  or  ondangor  tho  insulatiou  of  either 
ii.i<^)uiiu,  Ki>ciidn  it»clf  in  hinting  lihii  meiitwrnrti  ihH 
iirbniice  quickly  subsides. 

The  Link. 

I  paat  now  to  tho  consideration  of  (be  UiMi  »  mibjeot  of  greet 
iiiportanos,  especially  in  long*die(HMe  tnminiHlaii,  rfnee  in 


tbeooetof  the  lioe  fbrm »  veif  bm  item  in  the 
otel  oMt  of  plent.   You  ue  ell  finaflier  wiA  Sir  ll^lUMn 

["bomaon's  law  for  greatest  economy  in  conductors.  Briefly, 
ho  reaaoniag  on  which  this  law  has  been  developed  is  aa 
uUoWB  :  The  anuunl  c<)»l  of  power  dHliverpd  is  iiiiido  iiji  of  two 
terns.  First,  tho  cost  of  tho  piiwcr  oiUy,  aiul  iiocuudly,  the 
ntiireat  on  thu  capitiil  ouihiy.  Thu  cost  of  power  includes  that 
mount  which  is  wasted  in  hcatiri),'  the  conductor.  If  I  there- 
orn  wiiih  U)  work  with  thi'  >jrentest  ucononiy,  tlie  Hiiin  of  nnnual 
iitorost  on  the  ovpifjtl  outlay  nnd  cost  of  jniwcr  WiWtod  must  bo 

tniuiiiiuin  ;  and  this  condition  is  uttninod  when  tha  two  al^ 
«(U»1.  Profg.  Ayrton  Mul  Perry  worti  tlic  lin»t  to  ijocstion  the 
•ractical  applicability  of  this  lnw.  In  ft  |iaper  read  hy  tht'tn 
>eforo  tho  Institution  of  Kloctrical  Enginotirs  in  March,  1888, 
hey  showed  that  under  certain  oonditioas  bettor  economy  can 
•«  obteuied  by  departing  from,  instead  of  following.  Sir  WUlism 
.^hoimall'e  hw.  I  do  not  propose  tu  ^ive  vou  quotations  from 
heir  puer,  which  is  highly  nwtbenietMel,  oat  I  will  endaevoar 
o  put  tna  ■ntnect  before  yoa  in  e  difleient  wej,  iei|iilriqg.on^ 
eif  little  netbetaetioel  troetient. 

nnt  of  ell,  let  ne  aae  in  •  teoenl  wejr  what  Sir  Willieni 
lorana'e  lew  leellj  mmm,  ft  tnmmm  that  the  aamiel 
leetiigel  bone-power  bee  e  deinite  Tuae  at  any  place  retched 
J  the  ODOduetor.  This  ia  generally  asm  mod  for  the  diitri- 
iiting  ijatem  aa  carried  <iut  from  central  statioiu.  Whether  a 
ustomor  lives  100  y^irds  or  50O  y.trdt  from  .-v  central  station, 
10  oompauy  clmqiea  lum  the  same  for  the  currout.    But  the 


^foev  BooitoiitCAL  CmRrvT  roR  BbMnocBimatTlwuiiHnROJi. 

D    instance  in  miles. 

(t   Section  of  comluctor  in  miuare  tnrhea 

E    Temiinal  volt*  »t  generator. 

t   Toriuin.it  volth  at  motor. 

HVg    Itraku  hursu  |xiuer  rct|uired  to  drive  generator. 

HI'm   Brake  borse- power  obtained  fmai  motor. 

f   Current  in  ampore«. 

Efficiency  of  genMatcr,  M  par  eaoki  aOlaieBC^  of 
motor,  Wpareantt 
 Oaafe  in  <  par  ajtBtrical  hcnw-pewer  oetpat  of 

m   Com    £  per  bieke  hono-pewar  ootpatof  motor, 

indodinir  ragnleting  g«ir. 

0  =  -9 y  HP  9  .. .  C<Mt  in  £  of  geoemtor. 

M  =  m  Hl'm    ...  Cost  in  £  of  motor  and  regulalinfr  gaer. 
<3|8<90e  ....  Weight  in  tone  of  aopper  in  line. 

K   CioBttn  £  par  ton  of  oopperi  indnding  ieboer  in 

erection. 

«.   Cofll  in  £  of  supporta  of  line  per  mile  run. 

p  .„....,..,. .....  Cost  in  £  of^  one  annual  brake  hnrr^o  fiower 

absorbed  by  generator. 
q   l^roantaMfor  intareBt  and  depreciation  on  tha 

wiNle  plant 

Cdtel  ^T^,^  *etHPb+D..  J^^^^^=A. 
Annnd  ooat  par  brake  bone-powerdallmed-g  JJ^ 

670    ^  746 

Ys  ^  HPw.  the  current  ediiob  weald  be  reqainad  if  the 
line  had  no  raaiitance, 

and      y  ^  ;  then  the  moat  ooonomioal  curtent 

1  tl  7  K  D-  -  E  B 

at  the  given  voltage,  £,  is 

ea:*ri  +  />G'/Kl»^ 

For  very  long  distances  the  term  under  the  wiuare  root 
approaches  unity  and  tho  moot  economical  current  the  valne  2y; 
from  which  it  follows  that  under  no  circumstunccH  will  it  be 
ecoDomical  to  lose  mora  than  iialf  tba  total  power  ia  the  linaw 

»K8un>ption  is  )iot,  Rtrictly  .sno.'xkinn,  con-ect.  suu  this,  let 

UK  !>u]>]H>s«  tli.'it  the  coHt  to  the  cuiujMiiy  of  putting  an  annual 
h'irso  iwiwor  into  their  niAin.'^  is  £20,  and  thoy  got  £30  for  every 
iiuaual  hur»e-iK»wer  taken  by  the  customer.     Now,  if  I  lose 

1  h.p.,  shall  I  bo  right  in  writing  off  this  loss  .tt  £20.  Clearly 
not.  ;  for  if  I  had  Hot  Inst  thin  imrtiotilar  horse  power,  I  mijjht 
Imvc  sold  it  for  £30.  Hut  thurL-  is  iniothcr  way  i>f  lixjkinj;  at 
this.  You  might  wiy  tluit  thi-  £10  difl'erenco  l>ctwcon  the  cost 
and  selling  price  of  power  ruprn-seiits  [ir>)tit  and  uittireat  of  ulant 
and  mains,  and  that,  therefore,  the  lost  ^wer  should  bo  doDited 
at  net  cost.  To  this  I  reply  that  my  object  ia  nut  to  put  power 
into  the  m-vins.  but  to  take  power  out^  or,  rather,  oiiabfe  my 
euitonieni  to  uku  {tower  out,  for  which  Oua  will  pay  ne  ;  and 
so  we  might  keep  aiguing  tiie  qaeatian,  without  ever  coming  to 
a  deflnite  understanding.  Now,  if  we  cannot  settle  aoch  a 
aiaqle  problem  bjr  comnioa-aaaea  raaicming.  there  moit  be 
aeaMUiiiig  wiong  in  our  premine ;  and,  fai  t&ie  aaae,  it  ia  not 
difHcuH  to  eee  wlmre  dm  biloh  ia.  It  ie  In  (be  Mwaqplioa  that 
the  power  bee  a  eonatent  value,  fnieali^,  (Ua  ia  never  the  oaaeu 
If  it  were  the  caaa— that  is  to  say,  if  1  h.p.  had  the  same  value 
at  the  motor  end  aa  it  has  at  the  generator  end  of  tho  lino — it 
would  be  ncrfc-ctly  uaelesa  to  establish  n  ti-nnsinissiun  plat;t  ;  it 
would  be  like  carrying  coala  frrim  Canliff  t^i  NcwcAstle.  It  is 
only  bt»causo  tho  |K>worhMa  great  valuu  at  thv  motor  end  of 
the  luie,  Mul  a  small  value  at  the  gener?»tor  end,  that  it  will  pay 
us  to  l«y  out  capital  in  plant,  and  incur  thu  risk  of  working  it. 

The  correct  way  of  treating  this  problem  is,  thcrcftjre,  to 
take  int^i  account  the  cost  of  the  power,  both  at  the  generating 
and  at  the  receiving;  st.ition.  Wo  must,  further,  take  into 
aceoiinl  not  only  the  interest  and  depreciation  of  tho  line,  but 
also  the  interest  and  depreciation  of  the  machinery  at  either 
end  ;  and  in  estimating  these  items  wo  must  know  at  what 
Voltage  tho  plant  is  to  work,  and  what  total  power  is  required  ; 
for  the  prime  cost  per  horse- power  depends  very  materially  on 
the  total  power  and  voltago.  T<>  make  thia  dear,  if  I  want  to 
reduce  the  capital  outlay  on  the  line,  I  moafc  work  at  high 
voltage,  and  with  a  large  energy  loaa.  Thia  meana  that  I  mnab 
put  down  a  larger  generator  than  wonid  olberwiae  be  reqoired, 
and,  moreover,  one  that  gtvea  en  bjgh'pgaaaatB  entrant,  tt  ia 
thus  quite  poaaible  thaA  what  1  aave  ia  the  line  I  dtall  heve  to 
expend  at  the  genemttqg  atetiMi,  to  aay  notbhig  of  theincreaaad 
chargo  for  waate  power,  and  the  graater  liability  to  have  a 
breakdown  owing  t^)  high  voltMgo. 

You  aoc  this  probleut  ia  a  vwy  complk&t«d  uite,  and 
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Thomson's  I»w,  which  says  nothing  aiviut  volUijo  ht  cuat  of 
machines,  will  nut  tit  it  It  in,  howovyr,  posaiblc  to  amend 
this  law,  so  M  tu^  f^^^i)  'i^  a^f^ximato  aolatton. 


Tho  preokMon  whloh  tha  fonnib  hwi 

follows : 

Coudilion*  gireu. — Anniuil  ralue  of  brake  horse-power  at 
generating  stntion  ;  voltage  at  gonorator  terminals  ;  brake 
horse- power  required  at  motor  eiia  ;  di.itAnoe  of  traasniuaioo  ; 
coat  par  horse-puwer  of  machines  and  regulating  appliances  at 
Um  givM  output  and  voltage  ;  coat  of  conductor,  per  ton  of 
Mpner  ereotea,  interest,  and  depreciation  of  whole  plant. 

XMta  reqtiired. — Working  cuiTeut,  brake  horse-power  at 
generating  stAtion,  meohaiiinal  •ffidanejr*  Toltue  at  motor, 
toul  caniul  outlay  pac  tiaka  howe  poww  dalinMOf  and  ooatof 
annual  brake  horsa-poww. 

The  efficiency  of  eaob  tnadrfne  isasaumed  to  be  90  per  cent.  The 
(oraula  ^raa  oolj  tha  ouiient,  but  the  other  dataoM  be  found 
tigrTarjraimpIaoalottlattoiuwhichneednoexplaiMtioik  Thaaostof 
aappotta  fur  tha  liaapar  aila,  wbathar  oranaad  or  andaisnMund. 
an  ba  takan  aa  eooataat— that  ia,  not  dapandiqg  oo  tba  aiaet 
aniraiit  witliiB  tha  linita— whieh  can  aa^  ba  fofaaaan  in  aaeh 
eaaa ;  and  it  tharafora  doaa  not  antar  into  ttia  fonnala  for  the 
eurrant.  Interest  and  depradation  I  h»Ta  takan  tha  18010  for 
all  parte  of  tho  plant,  su  as  to  aroid  too  great  a  oomnlication  of 
the  formula.  If  you  now  work  out  by  the  aid  ol  tna  ourrent 
formula  the  same  transntission  problem  for  different  voltages, 
you  will  find  that  there  ia  one  |>articular  voltage  for  which  the 
annual  coat  of  the  bmko  horae-ptwer  delivered  at  the  motor 
end  of  the  line  is  n  miiiiinuiii  ;  and  provided  this  voIta;^c  i'^ 
within  rcASonable  liniits,  it  ou^^'ht  in  be  ridirptol.  \\1iiti 
niiikitij;  such  <.  uljiti.iiis,  ytui  will  liii<l  tli;it  the  i;reiit<T  tho 
coHt  of  power  i\i  the  {generating  sUition,  the  higher  is  the  most 
economical  voltage,  Uiia  Toltaga  aiao^  of  aonna^  inenanqg  with 
the  distance. 

Each  caiio  must  bo  Worked  out  with  dua  tagard  to  \'h:  \\  con- 
ditions, iind  nothing  in  the  s]iii])L'  of  cut  and  drieil  rules  or 
figures  L«ii  make  this  work  aupfttluom  <  >:i  tiiu  I  '.hur  hand,  it 
ia  very  (li-niniblo  to  collect  iiiforniatiou  as  to  the  cost  of  works 
which  h.ive  actimliy  Ueou  curriLvi  out.  and  by  tho  liljerality  of 
Mr.  Brown,  tlie  L-ii!,'iueer  to  tbc  Oorlikon  Works,  Switzerland, 
I  am  able  to  pliioo  buf^iro  you  souio  figures  <if  this  kind  wliich 
are  containc<l  in  the  followin<;  table.  The  figurea  give  the  whole 
capital  outLiy  for  the  uluctricil  pacta  ti  aoma  of  tba  power 
trananiissioan  erected  by  this  lirm. 

Ooat  or  TRAmanMNMr  or  Pownt  Pujre. 


Mr.  Jnstloe  Romer  pointed  out  that  in  this  case  Uieiuuas  would 
re>|uiro  to  be  altered.   When  th«t  waa  doia  ha  ilNoldbapNpand 

to  sanctioa  the  resolution. 


Distance 

H.r.  do 

Speed  of 

Cost  in  £ 

Total 
cost.* 
£ 

Co«t  per 
H.P. 
£ 

in  miles. 

livered. 

machine. 

Gen. 

Mot. 

Line. 

1-870 

83 

450 

640 

560 

440 

'22 '2 

■280 

195 

SOO 

7«f) 

680 

I."?-' 

1  ,S(>0 

'J -7 

-2S0 

31 

600 

3-20 

280 

00 

:'."o 

141 

•375 

90 

350 

4SU 

so 

1.-J40 

i;i  8 

■.560 

71 

600 

440 

41X) 

00 

1,1  HO 

14  6 

■280 

40 

700 

•260 

"240 

■20 

64(J 

It) 

•373 

75 

m) 

4H0 

440 

68 

1,1-20 
1.200 
2.030 

15 

•soo 

87 

500 

520 

4.HO 

100 

14*5 

130 

eoo 

700 

7-20 

330 

13-7 

■S9B 

83 

460 

444) 

4-20 

232 

1,270 

13-7 

6-S80 

11 

900 

i:« 

no 

480 

960 

87 

2-aoo 

51 

000 

m) 

3-20 

300 

1,140 

22-4 

■187 

60 

900 

240 

SM) 

18 

600 

10 

fi-000 

41 

750 

'240 

•200 

344 

1,0'20 

24 '8 

3-750 

•no 

000 

1,040 

960 

640 

•2,960 

13  5 

■oos 

1ft 

600 

11-2 

104 

8 

252 

16-8 

■am 

19 

TOO 

160 

160 

20 

390 

20-5 

Thu  includea  regulating  anparfttua,  in4truraenUy  {xwU,  iaiu 
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ORIENTAL  TELEPHONE  COMPAMT. 

iBlafflnir  tlM  8eop»  or  tb«  Oompaiijr^  Opwatlonf . 

In  the  Coarta  hwt  week  Mr.  Goama-Hardy,  Q  ('  ,  Hp|>eared 
before  Mr.  Justice  Romor  for  this  Company,  winch  had  pre- 
aented  a  [letition  for  the  confirmation  of  a  special  resolution 
eolargint;  the  aoope  of  the  Company's  operation*.  He  said  the 
Comtamy  waa  fonaad  for  tha  porpoae  of  oanTing  on  telephonic 
oonamntnoatioa  in  tha  Beat,  and  waa  engafcad  in  vary  larse  opera- 
tions, partly  in  it»  own  naoMaad  also  by  aupportiiuc  and  bolaing 


shares'  in  other  companloe  canying  00  operations  in  Bombay, 
Bengal,  China,  and  Japan,  ata   Bona  af  these  companlea  had 


power  by  their  articles  to  carry  on  other  electrical  business,  and 
the  Company  itMlf  having  an  ex|>ensive  and  skilled  staff,  waa 
frequently  applied  to  to  suptily  cloctricilv  fur  lighting  and  other 
,  but  was  advised  toat  they  could  not  do  so  under  the 


COMPANIES'  MEETINGS. 

CROHPTON  AND  CO. 

The  third  annual  (xonoral  moctinc  of  this  Company  WSSbtldst 
the  C  annon  street  Hotel  on  \Ve<lne»flny  afternoon,  Mr.  Rb  t  B, 
C'rompton,  one  of  the  managing  directors,  in  the  chair, 

The  BMreuuy  (Mr.  Baavaaf  hmrtaK  laad  tha  ngMa 


the  meeting. 

The  Chairman  riaid  :  (ientleuien,  you  have  had  the  report  (this 
was  given  in  our  last  iaaue),  and  I  assume  that  it  Day  be  taken  m 
read.   I  have  now.  to  move  that  tha  report  of  the  IMrectora  snd 
the  audited  aUtaaaaot  at  aaoaaata  for  the  year  endiiw  Slat 
Mareh,  1391,  h«k  and  tha  aaman^  haMhyappmadaadadbaUiL 
With  mpaot  to  tba  ttatCM*  afaooawiiSrt  tUak  thTXn. 
boldera  ml  agree  with  ma  that  tha  bataaea  of  net  profits, 
amounting  to  Hi|chtiy  over  £13,000,  riiowB  a  aaUrfBcUxy  nts 
of  increaae  on  the  baUnoe  of  the  previous  year,  and  justifiaa 
the  remark.-*  I  made  to  you  at  the  last  year's  meeting  sa  to  tbe 
probable  steady  increase  of  thia  Company's  buainem.   During  tbe 
current  year  we  have  executed  several  important  contracts,  sod 
our  turnover  li.xs  larjjely  incrcas^il.    liut,  afl  I  explained  toyoa 
last  \e.ir,  '.tic-<o  li:;.ro  contraeljf  « l if  tivkcn  at  fiiiod  mte-  of  profit. 
At  lliiT  i^ii'.nc  tinii'  tficM!  contrarts  conftituto  a  very  .lafe  and  tatil- 
fni  to:y  feat  111  c  o'.  the  (  onipany'h  bu.iineaa — a  feature  we  hope  to 
Kie  .  Ntcnilfl  riu^ul^;  the  current  yejir.    Among  the  imjiortant 
o:  il<>r<  Wf»  have  iii  fi.Tini.  i"  one  for  liL'hling  ths  city  of  I'retoris, 
whicli  iM  the  capiuil  ot  the  Trani^ivaal.   la  connection  with  tbic  con- 
tract, Mr.  J.  F.  Albright  has  visited  South  Africa  recently,  and  will 
explain  to  you  that  there  is  every  probability  of  our  doing  a  large 
buaiaam  tharab  Contiaoto  are  u  tiimiaaa  for  ia^mtaatoaatnl 
stationa  on  tba  OontfaMot,  any  ooa  of  wUgh  majr  be  daclfaf 
shortly,  and  any  one  of  wnleh  will  roault  in  a  laige  fatcrease  in 
our  turnover.    Negotiationa  are  alao  in  iumd  for  severs!  Isrgv 
towns  in  Eqgfauad.   We  think  we  stand  a  good  chance  of  aecnriiw 
a  fair  jiroporttoa  Of  these  orders,  and  these  will  necure  a  aats 
and  fairly  remunerative  profit  for  our  aharoholders.    A  fins 
like  ours,  which  has  always  to  occupy  a  leadinj;  place  atnonf; 
manufacturers,  han  to  keep  abreant  of  improvements,  and,  in 
fact,  we  have  to  introtluce  iniprovemrnt.''.    1  taring  the  lost  year 
wo  have  |)erfectcid  a  eyatem  of  electric  railw.iyc.  and  auccewed 
in  carryiin,'  out  for  the  Southend  I>ocal  Boartl  an  exce<olinxly 
suocc««iul  example  of  the  modern  electric  railway,  wtitch  fiaa 
received  the  highest  encomiums  from  everyone  connertol  with  it; 
the  conaultin^  engineer  (Dr.  John  Uopktnson)  himiHilf  Maying  that 
he  hixl  never  |vi»<erl  a  final  certificate  with  so  much  eatiafaetioa. 
Anuihcr  cognate  branch  of  our  business  during  the  year  has  bMB 
electrical  underground  haulage  for  mines.    We  have  reotoUy 
carried  out  two  very  large  seta  of  euoh  haulage  with  oompMa 
roeami.    In  both  eaaee  wa  fannemitted  amrarda  of  100  h.p. 
The  laat  oaaa  waa  one  tai  South  Walo&  It  waa  aoeeearfaliy 
aUrted  last  Friday  close  to  Mertbyr  TvdflL    I  mar  say  in 
connection  with  this  thatooUiery  managers  wnowitaaMad  tbeexpsd- 
mcnta  said  we  could  book  enough  orders  to  keep  our  works  goias 
with  thisaloiM.   These  instalumons  don't  show  in  tlie  acoouotf 
under  con.»ideration  ;  they  come  into  the  accountf  of  the  preiwnt 
year.  1  oui;ht  to  mention,  in  connc<--tion  » ith  the  8ucce-'*«  of  clec-.m 
naiilago,  that  a  j.'rcat  deal  ia  duo  to  our  .South  Wales  anent,  Mr. 
.1.  C  HoH  cil.  \Ve  have  exiiendcl  a  considerable  amount  on  nu]ii!.^l 
account,  iMirtly  in  incriajiinij;  our  buildingf<  and  fittioK  "P 
works  at  Chelmcford,  but  partly  in  fitting  up  Lillie-road  works  in 
London.    Tliene  are  of  very  fjreat  use  to  us,  and  wo  should  not  be 
able  to  carry  out  our  Ivondon  work  without  them.    Coming  tc  the 
atatement  of    accounts,   I   would    refer    to    tiie   question  oi 
debentum.     At  the  last  meeting  I  ioformed  yon  we  had 
decided  to  issue  tho   second   £23,000  out   of   £60,000,  aad 
wa  ofiued  them  to  our  aharehdldam;  Imt  tha  waneoee  was  net 
■a  aattriMtocjr  aa  we  expected  it  woald  ba.  At  the  date  of  tide 
praaaat  lepart  aaSf  £31.050  debeataree  had  been  eubecribed-or  s 
bttia  o*ar  €8,000  ainoa  laab  year's  meeting.    At  the  preacot 
moment  we  have  «v«r  £15,000  of  these  debmturee  to  be  placed. 
We  have  not  pudnd  tlw  issue  of  them  by  advertising,  but  we  now 
find   it   really  necessary  that  the  Company  should  have  tbi* 
additional  capital,  and  the  Directors  woulu  bo  i;lud  if  sharcholden 
would  semi  in  their  applications  go  .-ui  to  cloao  the  li*t  by  eub- 
scribin^'  for  tin.-  IcL-mce.    The  doliontn res  are  amply  secured,  «nd 
as  tho  total  interciit  on  tlie  m-uo  is  only  £2,000,  and  tho  profit  i* 
now  £1.1,030,  there  is  little  doubt  but  that  tho  debenture  hoMf-rs 
will  receive  their  money  in  the  future  as  in  tho  post.  To  exemplify 
the  use  of  capitjil,  1  itiay  Miy  \\\:a  wo  were  able  la.st  year  to  ■Mue 
for  the  Comi>any,  by  pronijjt  payment  of  accounts,  an  extra piufit 
in  the  shape  of  cash  di.irount  ;  Md  tliat  this  sum  waa  in  o*oe»of 
tlie  total  amount  renuirtxl  for  tba  wiMla  of  Ute  debenturm  tMB 
iaouad.  With  regard  to  the  diatribntiaiial  tha  aak  mas  MO  will 
soo  tba  Direetors  propose,  after  aetting  aaida  £600  far  bad  ou 


(o  pay  a  dividend  of  3e.  6d.  per  share,  aaakiag  7  per  eaat.  |ier 
annum  on  tba  preference  shares,  and  Sik  6d.  par  anaiai  makiia. 
with  tha  interim  dividend,  a  total  of  3  par  eent.  per  annum  oo  the 
oidinary  eharee.  I  may  say  that  the  good  feeling  which  I  utated 
in  my  speech  last  year  existed  between  ourselves  and  our  start'  of 
workpeople  still  continue.".  I  have  to  thank  the  staff  for  thesati' 
factOTT  way  in  whloh  they  have  worked  during  tbe  past  year,  aad  the 
tmk/  BMwgm  for  Aa  iauMaaa  paiwi  thqr  U«*  talwi  to 
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promoiing  t!it^  «orkinf{  of  the  men'H  t-icU.  c]uhn.  I  ■'hall  have 
ffreat  pletMuru  in  utiHWcrin^f  any  qufb! laiic  fioin  sluire!iol<lerg 
prcnent.  I  conclude  by  niovin^^  tlio  ri.noliition  mentinncii  alinvo — 
vi;ii. ,  thai  tbo  n9iM>rt  and  accciuaLi<  bo  rccuivixl  oiul  adajilcd.  Mr. 
Albright,  who  nas  bad  a  long  businees  tour  rounrl  the  world, 
roturned  home  two  days  ago,  and  will  give  you  a  Biatement  oa  to 
the  ratulte  of  his  journey. 

Tbe  reaoluUoo  waa  eeoooded  by  Mr.  Own— »  r.  ToflwU,  and 

kha  pavmeot  oC  tiM  dl^idmidi  on  the 
>Mido(diaHjaiMniL  wbiob  wm  ovried.  He  then  in- 
I  tlM  diardioldara  that  iineo  the  but  meeting  they  had  lo«t 
•  very  valuable  director  in  the  person  of  Sir  Charles  fjrant,  who, 
owing  to  bis  no  longer  residing  in  London,  had  regretfully  given 
op  hu  directorship.  Tbe  Board  had  appointed  Mr.  If.  H.  J.  W. 
Dniinmoad,  who  nad  served  some  tiae  and  proved  of  valuable 
aaaistance  to  them.  Quite  recently  tbey  bad  nocurod  the  services 
of  another  extremely  valuable  director,  Viscount  Kmlyn,  who  waa 
on  the  Board  of  the  Great  Western  Railway.  The  aciiuisition  of 
tUagentleman  gave  them  very  groat  strength,  and  be  wan  ex|ie- 
rienced  in  the  management  of  lart^e  bodies  of  men.  His  rHilwny 
cunnoction  could  not  fail  to  be  of  value  in  forwarding  the  cause  of 
the  Company,  while  ho  bad  very  greatly  increased  t£air  influence 
in  the  West  of  Knghutd.  Ho  moved  the  annml  and  OOafinnation 
of  the  appointmanl  of  tiiese  l>ii«oU»a. 

This  waa  ■aoonded  by  Ibw  Ok  ft. 
monsly. 

Mr.  Kibflon,  the  reliriiii;  fliioctor,  lmvin(j  been  re  cle<  ic<l, 
Mr.  J.  F.  Albright  nmd  thnl  he  had  been  alluded  to  n»  hiiving 
juj«t  retumeri  from  i\ti  e.vteiuJcd  trip  round  the  world,  and 
though  bo  had  not  hiul  time  to  think  out  any  elahoiAtc 
utatement  of  bis  travels,  he  would,  in  a  few  words,  ^vo  them  a 
general  impression  of  what  ho  had  seen.  He  tirst  visitod  (.'nnadn, 
and  met  there  the  omenta  they  had  recently  aptwinted.  He  hud 
every  reason  to  be  satisfied  with  tbe  ageots,  aaid  be  believed  that 
tbe  eidMS  tiMyhed  bone  daoe  viaM  bed  been  of  cnn 
■idwaMe  topottaooe.  Hia  vUled  the  Ualtad  States,  but,  u« 
tbagr  iwe  probably  aWM«i  owlag  to  tbe  iictnniely  high  UrifTs,  it 
waa  abaost  impomibla  to  do  any  badnoB  there,  although  they 
were  doing  a  ccrtAin  aanoant.  After  that  he  went  to  Australia 
and  saw  tnelr  Company  which  had  been  established  there.  His 
impreasion  of  the  ooonlry,  and  tbe  way  in  which  it  was 
being  worked,  waa  tliat,  although  there  wore  many  things 
to  bo  improved  upon,  still  tbey  were  better  re{jreiient«d  than 
any  other  English  or  European  firm ;  probably  only  one  firm 
waa  in  a  better  position  tnan  they  were,  and  that  was  an 
American  one.  Of  course,  in  Australia  the  prospect  of  busineas 
was  coniiderablc,  but,  at  the  ."ame  time.  It  could  only  be  done  by 
|ieople  who  knesv  till' cijuni ry  well  and  wore  well  known  in  the 
country  ;  and  that  wiu-j  one  ro«*on  why  they  might  conhider  llioy 
«Cie  wrll  reprusetitt<l  there  —  the  ()COplo  were  old-u^tabliKhc-d 
reflidonta.  Ho  was  only  a  short  time  in  India,  but  lie  arrun^'cxi 
for  their  being  reiireaenUxl  by  an  old-e8tabliiihc<l  houde  in  Calcutta 
— the  oldest  houf>e  there,  and  also  one  that  hnd  done  more  electrical 
work  than  nuy  otlur.  From  India  he  wont  to  the  Mauritiu.-i. 
Here  there  no  ^\ork  left  to  be  done,  nml  no  irionoy  to  jmy  for 
any.  I>i'iivin^'  the  Mauritius  he  noxt  wunl  to  Natal,  and  up  to 
Pretoria,  where  lio  tuaiie  the  linal  arrangements  for  lit;hting  the 
town.  Tlw  foot  of  their  havingobtained  thatcontract  wasukely  to  be 
tbeanaaa  of  establishing  for  them  a  very  considerable  and  valuable 
bwrtMM  tbfOMtbont  South  Afrioa.  He  bad  alao  nade  arrange- 
■MBti  for  tbev  being  repreaeoted  bi  tbe  Traaaraal,  and  waa 
aaked  to  nport  to  tbo  Tawa  Oouoa  oC  Dubau  and  met  npra- 
ioiitatlfea  w  tbe  Tlown  OnuflQ  of  Otpetowa.  Aa  a  raanh  tSere 
waa  •  irir  pnqpeok  of  busineas  being  done.  Altogether  he  might 
•ay  tbafe  havtog  been  round  the  world  he  was  better  able  to  meet 
tbe  qoeeMone  tMy  might  hare  to  deal  with,  and  therefore  he  had 
tbomateat satlsffaotion  in  having  made  tbe  trip. 
Ifii  ra-eleotfam  of  tiM  Aadfton  baTiag  ben 
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■AHCHISTEB  KDISOH-SWAM  COMPAXT. 

Rbpoht. 

The  Director*  beg  to  submit  the  accompanying  balance  «heet 
for  the  year  ending  ;«ith  May,  The  net  profit,  including  la*t 

year's  balance,  amounu  to  '£2,28!2.  10s.,  which  it  is  proposed  to 
*         ' II 


To  payment  of  dividend  at  5  per  cent  per  annum  ...  £l|tttO  0  0 
To  payment  on  aooount  of  o  per  cent,  cnmnlative 
pr^Earantbd  dividend  oo  tbe  "  A  "  shares  at  the 
laito  of  U  par  cent,  on  £40,000  (the  original  paid- 
m  capital  of  the  Company),  for  tho  year  ending 

IbtMay,  1883   .VK)   0  0 

Balaaoe  to  be  flarriad  forward    792  lo  o 


£2,282  10  0 

V  tbe  above  be  approved,  tbe  dMdond  wanaata  win  be  inaed 
on  lat  Angnat^  IWl.  flfaioe  the  leat  general  meeting  tbe  Diieetwa 
Imvo  bad  to  depkire  tbe  htse,  by  death,  of  their  eateemedooUet^piek 
Mr.  Edward  Cross.  The  Directors  have  filled  this  vacancy  on  the 
Board  by  the  ^election  of  Mr.  Frederick  U.  Rose  as  a  diractor  of 
ti>e  Company.  Mr.  W.  P.  James  Fawcus,  tho  Company's  manager, 
ha»  been  elected  to  fill  the  vacancy  on  the  Board  caused  by  the 
resignation,  through  iil-bealth,  of  Mr.  J.  R.  Williamson,  and  the 
shareholder*  are  asked  to  confirm  his  appointment  as  director. 
Mr.  Fiederiek  B.  Roa  Ntir«e  in  aooocdaaoe  with  the  Com|^y'a 


Tho  ninth  ordinary  general  meeting  of  this  Company  was  held 
c,n  U'cincwiay  hi  luHMhoater,  Mr.  V.  K.  Arraitage,  ehafanaa* 

prc<iiiiling. 

Tho  Chairman,  in  moving  the  adoption  of  the  report,  explained 
that  the  dividend  of  I J  |>cr  cent,  on  the  £IO,(KX>  wow  on  tho 
orif^inal  capital,  which  was  entitled  to  Ti  [lor  rent,  cumulative 
dividend  before  any  money  out  of  profitH  wiv  \k\hI  on  the  H  tiharen 
to  the  present  Com{iany,  and  now,  fur  tlif  lirbt  time,  they  were 
able  to  come  back  to  ISK.*)  anil  f>ay  i^ouicitlnnj^  on  account  of  the 
£-(0,tMK).  The  amount  it  WOK  pro|ios(Ml  to  |uvy  was  £o4J<),  and  it 
c«me  to  1^  |i«r  cent.  The  rejiort  and  account«  showed  that  they 
hod  made  a  (>rofit  of  £1,64.*!,  and  adding  to  that  £047.  fla.,  balance 
from  htst  year,  they  had  at  tbair  £2,'29i.  10s.   Since  the 

extraordinary  meotiag  of  thoOoaapMif  was  held  some  months  ago, 
the  DiieetocebadteKHNdigraBier  two  large  inatallatfona,  ont 
they  did  notseetbafettMgriraiddaMltevoiymaob  oal  of  tbim  if 
they  got  them,  and  w  tbaj  did  ao*  petiowto  witb  tbwi. 
They  mid  come  to  the  oonoluiMa  that  tbofar  money  might  very  well 
be  spent  in  another  t|uarter  altogether.  Some  18  months  or  two 
years  ago,  when  Mr.  Williamson,  who  was  then  the  managing 
director  of  the  Company,  went  out  to  Sydney  for  the  benefit  uhia 
health,  five  or  six  of  them,  who  bod  confidence  in  hia  trustworthl- 
■ess  and  ability,  joined  together  and  formed  a  little  company  witb 
a  nominal  capital  of  £o,000,  of  which  £'i,SOO  waa  called  up,  WeU* 
Mr.  Williamson  bad  not  been  out  in  Australia  12  months  before 
ordeni  were  |x)uring  in  ufxin  them,  and  they  foresaw  a  time  when 
the  capital  of  tho  little  coni(>any  would  be  »m  a  mere  drop  in  tho 
bucket.  It  wiui  then  BugKoat<xl  that  ini<tcad  of  allowing  the 
money  of  the  Manchester  Edigoii-.Swan  Company  to  lie  idle  at 
tho  bank,  it  would  bo  well  to  inM'<<t  it  in  i^harcs  in 
the  \Villi:irn«<in  ( '(iiniKuiy,  ii;id  .dlvv  i'oii'-;ilcr.'\l)lo  delibera- 
tion with  those  direct'OrH  of  the  Kdihon  Sw.iti  (  i)iiii>any  who 
were  not  in  the  ftmallent  degree  int<;r«!i'tctl  in  tho  Willi.-iinKon 
(  oniikiny ,  they  urrive<l  at  tho  unaniinoii.x  <  oiir  liiMon  that  it  wiut 
the  liCKl  thing  they  could  do  ;  £'2,'>*^Hil  the  < 'omj'iinv  .■.  inouey  had 
accortlinffly  been  invested  on  advantaj^ociuh  toriiii"  in  tlio  \\  iUiamnon 
( 'otn|Kiny.  Mr.  Williamson  had  a  groat  deal  of  bu.»inc«H  in  hanrl, 
and  when  that  was  got  out  he  had  gomi  ground  for  hoping  that  he 
would  bo  able  to  get  mora  with  regard  Co  the  prospects 
of  tbe  Company,  he  oould  edd  little  to  what  be  baa  aoid  at 
pMVlOM  meetingl.  Tbey  bad  tendered,  together  witli  a 
mnboc  of  olbar  tima,  m  the  lighting  of  tb  Manchester 
Town  BalL  ead  Ihigr  wire  hopeful  that  their  tender  night 
be  enooannd.  Unit  ■tneeroly  believed  that  iriken  tbey  bad 
^  tbe  Town  Hall  lighted  with  electricity  it  wonid  bo  emdi  «a 
improvement  oo  the  present  arrangement  that  tbe  Corporation 
and  the  dtizens  wo^Hd  bp  encouraged  to  nee  the  electric  light  more 
f t cely .  In  oonducioT) .  :  hu  Chairman  assured  tbe  diareholders  that 
the  price  at  which  the  xhures  of  the  Company  were  knocked  about 
on  the  Stock  Exchange  did  not  by  any  means  represent  their 
intrinsic  value.  Unlets  to  people  who  were  buying  or  selling  tho 
shares  for  gambling  pur{>oses,  it  did  not  matter  one  straw  at  what 
price  they  stood  on  tho  Stock  Exchange.  Tho  great  thing  was, 
what  riid  the  Bharcholdcrs  Rel  at  the  end  of  the  nnancLal  year  on 
tho  amount  of  monuy  they  Imd  inveiitod  ?  Ho  thought  toat  waa 
the  way  in  which  to  ]ud|.;o  t  in?  ht-,}tt!  value  of  fhiQ eheiW.  HO 
moved  the  adoption  of  the  rv^Kirt  and  aeoount^. 

This  wo.-)  seconded  by  Mr.  I.  C.  Waterbonse. 

lu  reply  tti  II  ijue(<tion  by  Mr.  C.  A^ncw,  tho  Chalrmnn  stated 
that  tbe  Dircotoi-'  were  .ictintf  rjuite  in  accordance  with  the  articles 
of  association  in  entering  u|ion  thu  Australian  business.  In  the 
{>a«t,  »o  long  i\8  they  could  rnuko  a  profit,  thcgP  bad  BOt  baMlltad 
to  do  buKinBKS  in  any  part  of  the  world. 

BCr.  Becker,  while  not  seeking;  to  cost  a  doubt  on  the  probable 
profitableness  of  the  Australian  buNiness,  said  be  thought  the 
Diraetora  bod  hem  somewhat  unceremonious  in  binaahing  ont  Into 
■aeb  work  witheat  ooosnlting  the  shareholders. 

The  CbaarMMB  deftaded  tbo  aetloii  of  tbo  Director*,  and  the 
neoiatiaaCartbdadaptiaBflf  the  report  wh  carried  onanimonsly. 

TbedlvUeoda  wao—Mtded  to  tbe  tepoit  were  deelawd  oayabb, 
and  the  thaaha  ef  Isbo  dunboidein  wwoaooardod  to  lh«  OlMictors, 
to  wbom  ft  ran  of  £100  WM  voted  lor  their  earrioH. 


COMPANIES'  REPORTS. 


TBUraOHB  COHPAHT  OF  IMLAKD. 

The  rri«:)it  <if  the  Directors  for  the  yciir  ending  r)ecembor31, 
1890,  8tateii  that  inasmuch  aa  the  articles  of  association  rec^uiro 
that  the  accounts  shall  be  made  up  to  a  date  not  more  than  four 
months  before  the  annual  meeting,  a  supplementary  statement  of 
accounts  is  also  presented  heMwiu  for  toe  half-year  ending  June 
30, 1891.  The  oegptiati 
have  now^ben  Baftrf>iipl-^^ ^ 

  with  the  teraw  of  tbe  agreement 

Triepbooe  Company  and  tbia  Gompany,  the  i 
tion  will  be  settled  by  arbitratioii.  "Aie  aooonnte  now  enbodtlid 
are  therefore  subject  to  adjustment,  aeoording  to  tbe  deeidoa  of 
the  arbitrator.  Tbe  amount  atanding  to  the  credit  of  the  net 
revenue  ocooant  aa  upon  December  SI,  1890,  including  the  balance 
brought  from  last  oocount,  amounts  to  £4,9uO,  against  £4,459  for 
tbo  year  1889.  Out  of  this  sum  there  bus  been  paid  an  interim 
divMend  npoo  tbo  infaniiM  abaioe  (or  tho  half-year  ended 


for  the  raiiingof  additional  capital 
vIm  Ooeaaaoy  is  now 
fonlliea,  and,  in 
tboUaitad 
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Juno  30,  lHy<)  (CIJJIS  pnid  in  J«ly  \mt),  leaving  an  availublo 
balanctt  of  i.l.Sl.'),  nhown  in  tho  lull  mice  slicot,  wiiich  the 
Directors  profionfl  to  allfKatt!  iiti  follow'H  :  For  the  jmymLnl  of  the 
debenture  interest,  £49  ;  for  the  pKvntentof  baUnro  di\  iilcnJ  u[joii 
the  prefercneo  »h»refl  for  the  isecond  half  of  the  year  ttlJVii  :  and 
to  place  to  thr  ci  wiit  of  the  reserve  fund  C4t'i4.  l.'i!<.  ikl,  (twinti;  I'l 
per  cent.  o(  the  net  profito  of  the  year),  carrying  forward  the 
MlaiKW  at  £3,14C  to  OMdtt  «t  Ih*  mfwit  ymt. 


awltohlnc  apparatn*. 


UNITED  RiVEH  PLAl'E  TELEPHONE  COMPAMY. 

The  re|)ort  of  the  Directom  for  the  year  ended  March  lout  states 
that  the  result,  after  inoetin(»  ex|>endiMire  anrl  Hebfnture  intereat, 
was  a  profit  of  L'.iH.-isii.  l-4«.  4^1.,  from  wliiuli  CW.uiy,  (>».  8d.  haa 
to  be  rl(>fluct<Hi  for  Io-vj  on  oxchim^fr,  leaving  u  net  profit  of 
i;-,4.'<l.  l.'ix.  yid.,  ihcten--*'!  to  i;4,sO.">  HIp.  -M  by  tlip  luidilion  of 
the  auiu  brought  down.  The  I)irecton«  ics'oiiinieixl  thni 
£768.  7a.  8d.  be  apjilicd    m   writing.'  otf  one  hall  of   tlio  tHxe* 

suspense  account,  i^.UUU  be  written  off  for  bad  and  doubtful 
debts  in  the  River  inate»  Hid  thaA  th*  bduw  «f  £2,087.  ftk  Sd. 
be  carried  forward. 


ANGLO-AMERICAN  TELEGRAPH  COMPANY. 

The  re|>ort  of  the  Pirpctnr.-'  for  tlic  tirel  liiilf  of  the  enrrsnt  yei»r 
has  been  iB!<iied,  Sero:id  iiUHi  tci  ly  dividends  of  I'J.i.  por  oenl.  on 
the  ordinary  T-touk  utid  of  in.  pui  cetiL.  oil  the  prcfwrod  stock 
are  rocomniondc<l,  leaving  £5*27  to  Ms  carried  forward.  It  is  stated 
tliat  the  appeal  of  the  Anglo  Company  wan  arjpied  before  the 
FMDok  CooDctt  ol  Bute  on  1C»  1  knt,  and  the  doofeim  Ot  tbe 
CoMMil  et  PvefiMAiir*  wta  twtnta  in  the  Company's  fnoBr.  The 
cue  will  now  be  heard  by  tbe  Court  of  AppMl  on  th«  qaMdoii  of 
dwnagM,  and  it  is  expeceod  that  judfrment  will  ba 
►  tOrminalion  of  tlio  loiij^  vaontlon. 


MBiaMrl 


HEW  COMPANIES  REGISTERED. 


Home  Telapbonle  Craspkay,  Limited.— Kc);ii<tcr<Ni  by  H.  V. 
SiMttij-HOode,  32,  Craven-Btreet,  Charinp  (  losH,  with  a  capital  of 
£,'><NJ  in  io  Hharcw.  Object  :  to  contract  for  tfie  cjirryiii^?  ooof  t/Sf 
leleplionic,  telegraiihin,  or  any  other  electrical  bu;iineji#. 

Tayler-Bmlth  Electric  Company,  Limited.  —  Ite^'iMtered  by 
Cave  and  Co.,  4,  Fencfaurch-struet,  E.C,  with  n  capitMl  of  £6.<)flO 
in  £10  share*.  Object:  to  acquire  tho  undertakini;  uf  Thoiuiui 
Tayler-Smith,  4,  Circos-plaoe,  l^ndon,  and  to  carry  on  thereat 
the  businose  of  an  olootric  eii^flneer  and  electrician  in  all  i?« 
branches.  The  tirst  manai^ers  of  the  Company  are  T.  T.  Hmith 
and  Major  KeppeiatiphanMB.  NoithorqMalWlwtton 
tion  specified. 


CITY  MOTES. 


Cnb«  »tthmar1n«i  Telognpb  ConpaB^.—lTor  the  post  hAlI-yew 
the  UireotonneaniMiMliidindondiifctbtnteol  Spor  oent.  per 

anuutn. 

Cttf  amd  South  London  Railway.— The  rcceipt»<  for  the  week 
ending  26(li  July  were  I'OKH  .'^irainnt  M^'}  for  tlie  weekending 
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PROVISIONAL  PATENTS,  1891. 


I22S,V 
VIZ'; 

issi.r 

12322. 
1S384. 
1SMI&. 


A  ma^aato  adTortUlag  or  dlapluylnK    duvtce.  Albert 
.^uL-  stiH  (lohlxton.  Peat  Office- buil<; Mi;:  Middlesbrough. 
EcoaoalQ   •leetrtmetor  and  ■iMltre    power.  CUnd 
s  I i  isbury  Foliambe  Mellor,  8,  Iiyri»«lMinlMn,  WliitoniBb- 

"ii'^c;    ffayinarkct,  l/jndoii. 
ImprovomontB  In  apparatus   Tor    ttie   niLiiiurAi^tnf o.  by 

eleotroiynti.  of  tube*  nod  «th»r  Mrtlcdea  of  clroalajr 
Motloc        I  ta  IK  lor  fltanlqr  Blnoni  ^  Southampton- 

buUding'H,  l>jiidon. 

tmprovomenta  In  elootric  batteries     Kilniiind  ChrilliOD 

Conrad  .lunj^nickel,  323,  High  Holborn,  Loudon, 
July  21. 

mpreremeitta  la  or  relatlav  to  olootrloal  welding. 
Alfred  Julius  Boult,  323,  Hi)ih  Holborn,  Uiiulon.   (John  H. 
Bossier,  Uniutd  States.)    (O^mpieie  spocilication. ) 
Imprerod  oowiponnd  tor  in—imMag  eloetrio  wire*  la 
gnmnL  Maidocfa  Uookoy,  lWi  Ftfletrstreet,  London. 
Jour  82. 

Stuart,  Volthunt,  ^Hckenlwai. 

Isprorameata  In  Mmboofe  ttaMMMOM.  AJexaader 
oet,  Maadteatar. 

mioWwe.  JMper  Waiter, 
48S,  Jtoiad,  Uodon.  (Bonri  Boumm,  rnuae;)  (Comidetc 


llarr,  70,  Market-atreet, 


■TfLT  23. 

1*2484.  ImprovaaMaM   in  telephonic 

Alfred  Rosling  Bennett,  St- 

Loudon. 

l'249l.  ImproTemonta  la  tbe  oonatmeUoB  of   rbeoatats  or 

Mmllar  electrical  Inatmmeata     Charles  Lawrence  Bakt* 

and  WoodliOttse  and   Rawson  United,  I,>hnit«d,  HS,  Qaeen 

Victoria-street,  London. 
12303.  Aa  Improrod  oloetrle  o«r>rlnc  for  oturatlTe  and  ramodlal 

ptirpoaoB.    Eidward  Owen,  37,  Chancery  lane,  London. 
1252.1.  Eloetrleid  atoortac  geair.   George  Sy!ve-l<»r  (JrimBton  »nd 

Alfred  Herbert  Dykes,  28,  Southampton  i  .il  i  it  -      :  1 1 1. 
12520.  improTMBoaM  In  wwni  gar  dlstritattac  vlMtHA 

eurroata.     Bmrj  Sdnunda,    «7,  UaaolaMmMia, 

London. 

12531.  A  aow  or  taprorad  apparatna  for  pr<»iuctziK  pictures 
vpoB  a  wnmm  to  totoiooogio  r^of  by  mmtmrn  of  etoo- 
trlelty.     VHOti  Boo^Hd, 

London. 

{■2:>X'>.  iBiprovoaiOBti  la  awltotaoa  for  eleotrle 

Alfred  Vincent  Newton,  (i,  Brcjitna  buildinprs,  T.oi«ion. 
(Alfred  Swan,  United  Stat«8. ) 

12540.  Pjaaiao  elootrlo  Hertnann  Cui  nod,  Ement 
Sautter,  and  (jeorges  Hochreutincr,  "i-i.  Soulhamiitoo- 
biiildinKf,  I/indon  (Date  applied  for  under  PatenU  Act, 
INH.-},  wc.  lo.l,  December  31,  1890,  being  date  ol  •ppliOiMw 
in  Swit7erlanH  )    (Complete  .-(leoifieation,) 

12541.  A  syBtem  for  the  antomatlc  regulation  of  the  pa»llloa 
of  tho  brastaoa  of  dyaamo>«l«>otrlo  machines,  magaet»- 
eleotrlc  maoMaos,  andolcotrio  motors.  Hermann  Cu6nod, 
Krnc»<t  Sautter,  and  (Jcorgee  Hochreutinor,  24,  Southaiai*- 
Ujn  buildunt^.Ltmdon.  (Date  applied  for  under  Pateste 
Acto,  IHfa,  sec.  11)3,  Ueeumbei  1890,  being  dat«  Ol 
oppliooUaiiiBBwIlwrUnd.)  (ComphHo  apoaMoitW ) 

.Trr.v  21. 

I2.j92.  Improvumonta    relating    to    the   manufacture   or-  pr^ 

paratloa  of  carbon*  for  eleotrio  lauipa  or  lighting  i 

mtna      Henry  Harris  Lake,  »y,  .'^oat*-  —•—»•■ 

London,    f I Aoombe and  Co. ,  France.) 
12602.  ImprovemenU  in  apparatna   for  meaaorlnK 

oorronu.     Hennann  .\ron,  fl,  Ix>rd  blreei,  Li\trlX)ol. 
I'JiHt.'i.  ImproTOd  means   for    BeonrlnK  tonnLnul*    or  btadtaf* 

screws  to  plates  or  eleotrodoo  for  eloetrio  battsil*. 

Henry  Harris  Lnko,  4.'),  SouthoBptOB-baildtaglh  UMm. 

(L«cotnl>e  and  Co.,  France.) 
12811.  Imiirovr  meiitf.    In  or  ooaaootod   With   the  oloetrotjll* 

depoaitloB  of  ooppor.  Joseph  Wilaoa  Swan,  47,  Llncouli- 
iuiolMda,  Lundoa. 

.Tri.v  26. 

r^tj'J-J.  An  lasprovomont  Ln  rlectrlO  MOOte    Na^ant  WoU^  a» 

Hiffh  frtrf'et,  Ni>vi|wrL,  Mon. 

1 2<;'2S.  ImproTomonts  In  ooapUoKS  and  torminal  connsotisao  j* 
electric  cables  .Iofei>h  .lohn  Hartrrenve*  and  RatClUW 
William  Niiit.ii:,       t  ;..iri4-.  i  -  i-.  1  l-:rl 

12034.  laiproTomenta  In  apparatna  for  oloctrtoai  sound  aajl 
•Igbt  alKnaUiag  en  raUwaya  aad  other  Una*  of 
Arahibold  DruDxmoad  Maodonald  and  James  Dodd, 
apallow^kHM.  livorpooL 

SFEtnnOATIONS  PITBLISHED. 

6745.  BIOOtMliroia  «(  •abetanoes  la  fnalon.  KiliaiiL  (Secoo<l 
odittoD.)  ad. 

1890. 

loaaL  hjmmiii  ■loiim  ■■niii       scott.  ad. 

13*76.  ■HllllOtMlllfcn  Taussig.  Cd. 
12713.  nwtrtoiiialiu.   DoFetvantL  ltd. 

i;',<;i9,  El.  clrlc  coi.iluotors.    LiuefT  Sd. 

l.lT.t.i  Kicctro-mutiUurglrai  opetattona.    Iloepfner.  9d. 

mi. 

S8Ki.  Klootne"k*etor.''  Sauudera  and  Brawn.  it<l. 
MBR.  iMlaMd  oiooMo  o—diwtota.  TbompioB  ( \Vil1lMlO^ 
MMk  HHilflnollfoaTliw    Uucfcort.  Od. 
■MtttalfraMMNMr.  Willlamaaa. 


COMPANIES*  STOCK  AND  SHABlt  LIST. 


...«...M...  ...TM... 


Bruah  Co  

—  Pref.   

India  Rubber,  Gutta  Porch*  ft  Ttilegnipk  Co. 

House-to>Hoina  >m  

Ustropolitn  Bwtite  Snp^y 
LouJou  Eleotrio  Anjifily 

Swan  United   , 

St.  James"   

National  Tvlephoiie  ..... 

Klsotrlo  OuatfoiitioB  

llMtrio..... 
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NOTEa 

BaUlnskelliRa.— The  Direct  United  SUtes  Calile 
Com{)ariy  arc  about  to  commence  at  once  the  erection  of  a 
t«Iograph  sution  tt  Balliiukellifn  •  •bort  dbtuiM  from 
Valentia  Islaod. 

Prinoe  of  Monaco's  Taoht.— This  yacht,  which  is 
built  and  fittsd  up  for  scientitic  purposes,  is  lighted  through- 
fmt  hf  eleettW^.  Tho  inttOfttioD  bM  ben  ciixfad  out 
hy  M«Mn.  Woodbooie  and  Bawion. 

Christlanla. — The  Christitnia  Corpnmtion  are  inviting 
tenders  for  the  eroctioa  of  electrical  worka  for  about  12,000 
lampi.  Tmdwi  «»  to  be  eent  hi,  eddrewad  to  tbe 
OhiblnniiB  ibgttDnn^,  bgr  Septomber  19. 

New  Cables.— The  Western  ai  d  nra7i!ian  Telegraph 
Company,  Limited,  state  that  an  expedition  is  nov  in 
Bhuil  kjing  mw  wUm  friNB  Aintoi  to  Bio  de  JmmIio, 
Bio  de  Jeiuiro  to  Bible,  Bebie  to  PacMUBbnea 

■lectric  Bailwaye  In  Italy. — A  scheme,  it  is  stated, 
is  under  consideration  for  the  construction  of  an  electric 
reilwsy  from  Aosta  to  Pr^-Saiole-Didier.  The  project 
will,  if  carried  ottt,  bring  into  eziitoiKie  tbe  loogeik  eleotric 

railway  in  Europe. 

Sleetrto  Care  for  Bdinbmvli.— The  Lord  Provost's 
CTommittee  of  the  Town  Council  have  under  their  considorm- 
tion  at  the  present  time  a  proposal  to  experiment  with 
electric  cars  in  Leith-waUc  with  the  overbfled  wire  BMtbod 

common  in  America. 

SAltMi  XiMiil  BoM*d**— A  '  lettev  frou  HeHre. 
Nieholeon  end  Jenoiiigt  having  been  read  at  the  Board's 
monthly  meeting  as  regards  lighting  the  streets  with  elec- 
tricity, it  was  decided  to  refer  the  matter  to  the  Highways 
end  Lilting  Cknimittee^ 

Waterford. — A  special  meeting  is  to  be  held  by  the 

Town  Council  on  Septeni^er  1  to  consider  the  advisability 
of  applying  to  the  Iloiinl  of  Tinle  fur  a  liccnae  to  supply 
electricity  for  piihlic  and  private  uur]>o«e8.  It  is  estimated 
that  if  a  license  is  obtained  the  Council  will  .ip[iroach  the 
electric  Hghtinw  company  with  a  view  to  yinrchase. 

Monirora, — The  new  bospit^ii  lately  addeii  to  the 
asylum,  the  main  bailding,  and  Buperintondent'i  booae  are 
electrically  lighted.  Manchester  dynamofs,  driven  by  high- 
s{ieed  etigiiies,  are  used,  and,  as  a  stand-by,  a  battery  of 
aeenmulators  niffieient  to  supfdy  cuirent  to  fiO  iempe  for 
to  honrH  is  installed.    Altogeliiar  thoTB  are  aqaaa  490 

IC  L-|>  iii('mui<  s>ccnt  lamps. 

Soatbamiiton. — Tenders  are  being  invited  by  tbe 
Soutbsmpton  Harbour  Board  for  lighting  tbe  Boyel  Pier, 

Southampton,  by  electric  light ;  also  for  providing  and 
fixing  two  electrical  cranes  on  tbe  Town  Quay,  Soutbampton. 
Plans  can  be  seen  at  the  ofBce  of  tlie  engineer,  Mr.  J.  O.  W. 
Aldridge,  9,  Victoria-street,  Westminater.  Tenders  ere  to 

1>e  sent  in  on  or  before  tbe  24th  inst. 

Taonton. — The  chairman  of  the  gas  company  has  been 
congratulating  the  shareholders  upon  the  increased  con- 
sumption of  gas — and  this  in  tbe  face  of  competition  with 
the  L'lcLtric  light.  This  bear*  somewhat  in  favour  of  the 
views  of  mnriy  engineers  that  tbe  introduction  of  the 
electric  light  should  be  favoured  by  tbe  gas  conpenies,  in 
that  it  leads  to  the  burning  of  more  gas. 

Blectric  Coarting'. — P.n  i.s,  fa.y»  {he  SeieitH fh:  ylina  ican, 
is  laughing  over  a  joke  about  un  American  inventor  who  k 
aaid  to  have  petontod  an  eleetrio  corset,  cahsulated  to  bring 
about  the  reign  of  morality  at  once.  If  one  <if  these  articles 
is  pressed  by  a  lover's  %iiu  it  omits  a  shriek  like  a  rtilway 


whistle.  The  inventor  elaims  to  have  already  mefvled  off 
three  of  his  daughters  to  their  too  badnnid  lofon  bj  the 

publicity  thus  thrust  upon  them  ! 

X*Mnpi»08ts. — Electric  Light:  "Does  your  mother 
know  youYe  oat,  Mr.  Lsmppoatt"  LanpiMMt;  " <Xi,  yea; 
and  you're  to  blame  for  it,  too,  you  stuclt  up  thing,  that 
you  are."  Eleetrio  Light:  "Well,  that's  pretty  strong, 
now;  but  tben,  yon  dweya  were  «  little  gassy,  end  a 
little,  just  a  little,  lii,'ht  in  the  head,  you  know."  T-amp- 
post :  "  You  needn't  talk,  for  you're  a  good  deal  lighter  in 
the  bead  tihui  I  eTor  waa**  Elestrie  Light :  "Ob,  tbaalc 
you." 

Egremont. — At  the  monthly  meeting  of  the  Local 
Board,  held  last  Friday,  a  report  by  the  surveyor  with 
ragard  to  the  utilisation  of  water  power  for  electric  lighting 
wns  considered,  as  waa  also  other  commnnicationa  on  the 
same  subject.  It  was  ultimately  decided  to  adopt  the 
motion  of  Ur.  Simon,  to  tiie  eiibet  tiwb  a  eemmittee, 
consisting  of  Meiara.  Smith,  Bouch,  Armstrong,  Stout,  and 
Davidson,  be  appointed  to  coatider  tbe  lettersi  with  power 
to  call  in  prafeanonat  aariatanee,  if  neceaaary. 

Telegraph  ■ngineers. — In  reply  to  a  question  put 

by  Mr.  Webb  in  the  House  of  <  oniraons,  the  Postmaster- 
General  stated  that  the  eii^^iriLGiing  branch  of  the 
Gknoral  Post  Office  performs  work  of  a  special  cbaraoter, 
and  there  deee  not  eppaer  to  be  any  reason  for 
making  its  clagsification  uniform  with  that  of  another 
branch.  The  proposals  affecting  tbe  pay  of  certain 
dasaaa  of  engimeriiig  offieeta  have  been  Mbnittad  to  Ibe 
Treasury,  and  ere  now  leaaifiog  their  Locdaliiiier  eanAd 
consideration. 

bayenUeai  of  tbe  Xleotrle  Telegraiili. — EUebneUi 
points  oat  tbet  Ampj^  and  Babinet  in  18SS  taeutioned 

that  the  deflection  of  a  magnetic  needle  could  T>c  used  to 
trausmit  signals  to  a  distance.  The  application  of  it  by 
Gauss  and  Weber,  in  18$S,pabliabedin  1834,ei  Gottingcn, 
was  considered  by  Ganse  (Weber  claiming  no  part  of  the 
discovery)  as  of  only  secondary  importance.  Our  con- 
temporary adds  that  it  knows  of  no  publication  of  actual 
results  antorior  to  1883,  and  ft  any  mriat  would  liketotaeer 

of  'hflTn 

The  Klectrlo  Ligrht  in  Dontlstry. — We  now  have 
the  electric  light  to  ttid  u.'^  in  our  dental  operations,  and  I 
find,  says  Or.  Pmyn,  by  its  use  I  can  discover  imperfections 
in  cavities  I  have  prepared  that  had  previously  csc.ii>e<l  my 
attentitm.  This  is  because  the  electric  light  gives  a  paler 
wbito  t%bt,  and  it  ia  more  iBleaee  timn  daylight  It  is 
particularly  so  in  that  form  of  decay  known  as  the  white 
decay.  You  may  prepare  the  cavity  with  the  ordinary 
ears,  having  it  seemingly  perfectly  diy,  end  a  magnifying 
glass  will  sfhow  you  no  im{)erfectiona,  bat  with  the  Old  of 
the  clocti'ii^  liL'ht  von  find  them. 

Manobester  Central  Stattoa. — The  Cbeabire  Linea 
Committee  have  recently  dedded  to  erect  an  installation 

for  tbe  complete  lighting  of  their  central  Btation,  Man- 
chester, and  have  fdaced  the  order  for  tbe  whole  of  the 
plant  with  Messrs.  Mather  and  Piatt,  of  tbe  Salford  Inm 

Works.    The  plant  will  consist  of  incandescent  lamps  for 

tbe  refi  ushinent  riionis,  ticket  offices,  and  waitinj^-room"", 
and  of  arc  li^iils  fur  the  platforma.  Tbe  plant  is  to  bo  ni 
duplicate  throughout,  and  will  consist  of  compound  engioea, 
I->l{son  HopkiiiHon  dynarn  i<;  for  tbe  incandescent  lighting, 

and  M.uirhostcr  <l\  namo-i  for  the  arc  lighting. 

Mercury  Switon. — We  notice  that  a  "  new  type  "  of 
switch  is  described  es  in  use  at  the  works  of  M.  Jaoqaea 

inimanri,  in  Kiniice,  and  others  have  introduced  a  similar 
arrangement  fur  thu  avoidance  of  sparks  at  the  point  of 
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eoDtacL  Tliw  is  tb«  UM  of  fttubeol  wootehoac  or  gla« 
wiUi  two  pomti  of  oontufc  and  t  litllo  nurcary.  Od 

turning  it  one  way  the  mwmij  faUs  on  the  contacts  and 
completes  the  circuit.  It  may  be  well  to  mention  that  this 
form  of  swRdi  was  one  of  Beveral  pablicly  shown  many 
years  ago  by  Mr. },  W.  Swan  for  use  with  his  lamps,  and 
it  is  possible  WM  evtii  then  not  tax.  abeolntoly  novel  type 
of  switch. 

Owk. — A  spedal  maaluig  of  tlie  City  OoiumO  Ini  bean 

fixed  for  Friday,  September  4 tL,  vrbr- n  the  following  will 
fonn  port  of  tbe  busineBS  to  be  transacted — viz.,  to  take 
into  eondderttioa  noiice  given  by  tbe  Cork  G«a  Coiisawors' 

Company  intimating  their  intention  to  apply  to  the  l^^.irri 
of  TVade  for  a  provisional  order  under  the  provisions  of 
the  Kieeliiie  tigliting  Aete  <A  188S  end  1886  to  enable 
them  to  supply  oloctrical  energy  within  the  municipal 
limits  of  the  city  of  Cork,  and  in  connection  therewith  to 
consider  whether  or  not  tiie  Oonneil  will  coneeot  to  mob 
a]ip1ication,  and  if  bo,  OH  wlwt  tenos  ud  eoDdHjom  meh 
consent  will  be  given. 

Oraasot's  Eleotrolytlc  Meter. — M.  EL  Ghrassot  has 
recently  invented  an  electric  meter  dependent  on  electro- 
lytir  nctioi,  Trhir^i  is  Ttovol  and  has  points  of  advantage, 
iu  pnnciplo  the  meter  consists  of  asilvor  wiro  of  a  certain 
length  placed  in  a  glass  tube.  At  its  lower  extremity  the 
bare  wire  dips  about  onf  tPntb  of  'xn  inch  into  a  Bolution  of 
nitrate  of  silver ;  it  is  (iisaoived  and  deecends  gnuiually 
with  a  speed  proportionate  to  tike  atnngth  of  current.  The 
Mrire  is  coiled  around  a  drum,  whose  motion  k  registered 
upon  dials.  The  cathode  is  formed  by  a  ribbon  of  zinc  in 
tfaaTaeMl.  TbedJamaterof  theiilvar  irinia5  ma.  The 
apparatus  has  given  very  satisfactory  results. 

Battery  Termlnala. — In  battery  circuits  it  is  advis- 
able, of  course,  to  eliminate  all  unnecessary  resistance,  and 
that  caused  by  corrosion  of  terminal  contacts  is  not  tbe 
least  cause  of  trouble.  Messrs.  Hayes  and  Uibbard,  of  the 
United  States  Loug-Distanco  Telephone  Company,  have 
recently  perfected  a  method  of  making  contacts  to  obviate 
this  difficulty,  and  keep  th?  resistjince  at  the  lowest  point. 
The  connections  are  always  made  by  a  soldered  joint,  the 
eolder  being  previously  plaeed  on  the  wires  to  be  con- 
neoted,  so  that  it  is  only  necessary  to  twist  them  together 
and  apply  moderate  boat,  such  as  that  of  a  candle  or  spirit 
lamp.  Perfect  connections  are  thus  made  witli  tba  greateat 
facility,  and  can  be  unmade  with  ci]Ti1  ease. 

City  and  Sontli  London  Blootrio  Bailwajr.— In 
view  of  the  cxteosioD  of  the  line  from  StaekweD  to  Olapham, 
for  which  the  oon^any  already  have  parliamentary  powers, 
they  are  making  arrangements  for  a  considerable  extension 
of  the  generating  pbuit  at  the  Stockwell  Station.  They 
have  placed  the  order  with  Messrs.  Matker  and  Flatty  of 
Manchester,  for  a  fourth  generating  dynamo  similar  to  the 
thr«e  at  present  working  the  line.  The  dynamo  it  to  be 
of  Uessn.  Mather  and  Piatt's  patent  Editon^Biepkinson 
type  for  an  output  of  about  400  h.p.  The  company  have 
also  ordered  a  fourth  engine  from  Messrs.  John  Fowler  and 
Co.,  limiilBr  to  the  three  existing  engines,  and  have  made 
arrangflments  for  an  increase  of  their  rolling-stock. 

Shoroditoh  Vestry« — ^At  the  last  meeting  of  this 
Veatry  tke  FlerliamentMy  Committee,  after  earofaUy  eon- 
sidering  the  question  of  notices  served  upon  the  Vestry,  of 
intentioD  of  three  private  companies  to  apply  in  the  next 
aendon  of  Farliammt  for  proviaional  orders  giving  them 
the  power  to  supply  electric  light  and  power  in  this  pari.sh, 
recommended  that  "  tbe  Vestry  apply  in  tbe  next  session  of 
Parliament  for  a  providonal  order  empowering  timn  to 
supply  electric  light  and  j>ower  in  this  fiarish,  and  to 
transfer  and  let  oat  tke  work  hereafter,  if  thouj^bt  desir- 
able^ and  Iknt  tkBTCBtc^  okvk  ba  kiatnwM  to  tal(»  tlie 


neoeaaaiy  steps  to  obtain  tbe  order."  It  was  decided  to 
call  a  meetbg  on  tho  first  TViesday  in  Septemba  iar  fhn 
pnrpoae. 

Interior  Conduits.  Diu-ing  the  last  four  months  a 
great  advancemeot  has  boon  made  in  the  application  of  the 
method  we  recently  described  of  interior  conduits  in 
buildings  for  electric  wires,  as  well  as  telephone  and  other 
wires,  by  the  Interior  Conduit  and  Insulation  Company,  of 
ITew  York  Already  airangenmnte  kave  been  made  for  SS 
public  and  office  buildings  to  be  fitted  with  interior  conduits 
for  the  distribution  of  about  58,105  incandescent  Ughts, 
withoot  ooontbg  many  private  raddeneea  wUdi  viiy 
from  ICO  lights  to  700  lights  each,  and  two  or  three 
installations  of  concealed  wires  for  about  150  arc  lights. 
fW  of  tbe  oAee  buildings  out  of  tbo  89  bavn wirasiK 
telegraph,  telephone,  message  service,  ate.)  nu  ki  ooiidBif^ 
and  one  has  speaking-tubes. 

Kl«ctri4dty  for  Bnglnoere. — Tht  American  Engmer 
makea  a  asoiiblesaggestioB  that  in  working-men  meebaidMl 

engineers'  clubs  there  should  bo  an  electrical  night  once  a 
week  w  so,  and  states  that  it  has  arranged  for  a  number  of 
ibel-rato  daolrieal  engtnMN  to  gifo  leetima  and  eoqport 

ments.  It  goes  on,  however,  in  an  extraordinary  way,  sftsr 
such  a  practical  su^iestioo,  togive  a  page  and  a  half  of  mixad 
seienee^  poetry,  and  Seriptare,appareirtly  to  prove  thai  tbe 
walls  of  Jericho  were  probably  overturned  by  pulsations  in 
their  substance  generating  an  electrical  current.  It  ni^i^ 
be  a  good  thing  if  tkeae  proposed  aimple  laetorea  by  bit^ 
rato  men  were  published  instead  of  such  stuff,  which  could 
only  serve  to  muddle  workmg-mmi'a  Ideas,  if  they  knew 
notldng  of  tbe  subject,  or  to  look  ridioakMU  in  tbo  eymef 
those  who  did. 

Taking  the  Cake.— A  contemporary  says :  "  No  scisn- 
tificbody  iu  the  United  Sutes  has  so  many  millionaires  u 
the  American  Institute  of  Electrical  Engineers.  At  tke 
top  of  the  list  is  Alexander  Graham  Bell,  whose  profits  on 
the  telephone  are  represented  by  eight  figures.  Next 
comes  Edison  M-ith  a  seveo^gnre  fortune.  Brush,  of  eladrie 
light  fame,  Elihu  Thomson,  and  Edward  "Weston  are  more 
than  millionaires.  Frank  J.  Sprague  was  a  junior  officer  in 
tke  United  Statea  navy  six  years  ago.  Heianowliviagin 
the  raan.sion  which  was  built  for  the  Grants.  His  compsay 
sold  out  to  the  Edison  Company  for  £250,000,  and  half  of 
it  went  to  the  inventor.  Mesara  BeD,  Tbomaoo,  and  Westoo 
are  all  of  British  birth.  Most  of  these  men  were  telegraph 
operators,  and  most  of  them  began  their  experimenting  and 
study  without  a  deiUar.** 

Trade  Amenltiea.— At  the  Leeds  Assises  a  asi  trai 
tried  which  is  undoubtedly  similar  to  what  occurs  too  fre- 
quently in  trade  matters— viz.,  tbe  representative  of  ens 
firm  making  invidioas  remarks  as  to  Ika  eapabilities  of 
another  firm  in  order  to  got  his  own  more  favovably 
noticed.  It  is  a  great  pity  that  men  in  business  caBBOt 
give  and  take.  One  firm  cannot  obtain  all  the  orden^  sad 
must  be  prepared  to  see  coBipetitors  now  and  again  sue- 
cessful.  According  to  the  jury's  finding,  Mr.  Scott,  st 
Bradford,  has  been  mulcted  to  the  tana  of  X75,  it  being 
held  that  he  made  some  disparaging  remarks  about  the 
firm  of  Messrs.  Andrews  and  Pieece.  It  seems  that  both 
tendered  for  tbe  same  work,  and,  according  to  the  evidence, 
when  Mr.  Scott  was  told  that  the  work  was  not  to  begfveo 
to  him  he  made  the  remarks  complained  about. 

Ouuitv  nf  Addnn.— Owing  to  tbe  ineraaie  in  lliw 

London  business,  Messrs.  Walter  T.  Glover  and  Ca  have 
removed  from  10,  Uattoa-garden,  to  larger  and  more  coin- 
modions  offieee  at  Albany'boHdings,  39,  YietociMtlM^ 
AVestminater,  where  they  hope  for  the  continued  support  of 
their  electrical  friends.  Considerable  alterations  and  exteo- 
ajooa  bavin^  been  mado  in  tinir  irocka  and  madilMry  eti 
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Uanchester,  thoy  arc  now  prepared  to  give  prompt  delivery  1 

from  stock  of  wires  and  cables  for  electrical  purposes  in  i 

vnlrsni'^ei'l,  p  irc  inr^iarubber,  and  guttapercha  insulations,  i 

Biik  and  cotton  covering,  and  their  patent  bnudiog,  also  < 

armoured  and  htA-cawmd  eablM  in  aD  mat,  wnemtric  < 

cables,  and  their  patent  anti-induction  and  othor  telephone  ' 

cablea.   Mr.  Ueniy  EdmtUMis  deeires  tu  to  call  the  atten  i 

tiooof  UtfrwikbtoliiidMDgeof  addiwiMabov*.  i 

Anti-Masnetio  Alloys. — M.  Roussailie,  president  of 
the  Syndical  Chamber  of  Watchmakers  of  Lyons,  in  his  ( 
paper  upon  "  Watchmaking  "  at  the  Paris  Exhibition,  cites  i 
Um  fbUowing  •Bti-iiiigiifltie  mlli^  emploTad  in  the  nMina-  | 
facturo  of  watches  :  (1)  "Mangor,"  an  alloy  of  manganese  : 
and  gold ;  (2)  "  WoUor,"  oompoeed  of  wolfram  and  gold ;  < 

(3)  <*  Wohine,"  foniMd  hy  tlw  mrion  of  platiniini  and  gold ; 

(4)  "Cadmine,"  an  alloy  of  which  cadmium  forms  a  large 
part— 4t  is  very  hard  and  very  elastic.  To  the  alloys 
tuantioped  by  M.  Bonnaille  are  added  :  (5)  "  Aror,"  com- 
poaad €f  cadmium,  guM,  and  manganese,  and  (6) "  Manium," 
formed  of  manfraTip^e,  platimim,  bismuth,  and  coj)per.  The 
anti-magiieiiu  aUuy  bust  known  in  England — Had&eld's 
manganese  steel,  composed  of  a  small  peMeittage  of  manga- 
neee,  added  to  mdiaary  atael—doaa  not  appear  to  haTebaan 
mentioned. 

■lootrlo  Light  FiaUaff.— A  fishing  sloop  left  San 
Diego,  recently,  on  a  novel  expedition,  to  last  from  one  to 
three  month?.  An  electric  plant  ha*  been  put  on  board, 
and  the  tiahmg  is  to  be  done  by  the  aid  of  incandescent 
lig^  and  a  net.  Experimonta  in  tba  bay  laroved  that 
OVWything  alive  under  tie  water  is  attracted  by  the  glare 
of  the  lights  and  that  tboosaods  of  fish  of  every  descn[>- 
ll«B  aaa  bo  taken  in  a  abort  time  and  with  voiy  fittla 
trouble  Four  men  were  on  bonrri,  and  the  boat  has 
stoered  for  the  banks  naar  San  Clemente  Island.  The 
pnwlieal  raaolt  of  tbe  flnt  Toyage  will  be  watebod  with 
much  interest,  and  if  it  is  as  successful  in  deep  water  as 
the  experiments  in  the  bay  have  been,  the  fvojeotors  of 
the  enterprise  are  confident  they  will  h«ve  aohred  tbe 
problem  of  supplying  aD  Sonthern  California  with  cheap 
iish.  W.  O.  EifTanberg,  a  dtiaen  of  Son  ]>ic«o,  ie  the 
inventor  of  the  apparatus. 

aMiiaa.— At  the  hat  meetiog  of  the  Helalon  Toim 

Town  Council,  Mr.  J.  E.  Veale,  of  St.  Austell,  who  has  boon 
consulted  on  tbe  question  of  electric  lighting,  i^va  as  his 
opinion  that  the  proposed  lighting  is  practicable,  and  that  die 
disposition  of  the  town  lighting  wOl  adopt  itulf  well  to  the 
electric  light.  Throe  plans  are  suggested  for  carrying  out 
the  work ;  the  first  is  to  utilise  tho  water  power  available 
at  Lower  Town  to  transmit  the  electricity  from  thence  to  a 
centre  near  the  markot^houso  and  distribute  it  through  the 
various  streets  and  buildings  by  about  five  miles  of  under- 
graond  eaUae.  The  aeeond  plan  ia  to  nae  gee  eagfoiee  with 
gas  obtained  cri  the  Dmraon  system,  and  the  third  is  to  use 
oil  engines.  The  estimated  cost  of  the  plans  is,  respectively, 
^9,070,  £1,794,  and  £1,690.  The  annual  coat  ia  eatimated 
at:  water  power,  £198.  lOs.  ;  gas,  £192.  la.  ;  and  oil, 
lOa.  Lettera  on  tbe  same  subject  were  received 
from  theMannbeater  Ediwin49watt,  and  from  Heeara.  J.  E.  H. 
Gordon  and  Oob 

UnUklSdtoon. — The  following  is  from  the  Timex: 
"  There  is  to  be  a  new  application,  of  high  importance,  of 
the  Sima-Edieon  inTention  lor  propelling  and  controlling 
torpedoes,  which  was  exhibited  in  May  Isist  at  Havre  and 
described  at  length  in  tbe  Tiau^  The  principle  of  control 
baa  been  ntfliaad  in  oonneetion  with  fifeboate  by  the 
distinguished  scientist  Mr.  Edison  sind  tho  eminent  engineer, 
lus  colleague.  At  present  a  boat,  with  sides  neoessarily 
low  enough  for  rowing,  is  propelled  tbroogb  dm  anrf  by 
10  to  IS  nao,  who,  at  tlw  cUk  of  their  liTW»  peoduoe  about 


1  h.p.  The  idea  in  the  minds  of  Mr.  Edison  and  Mr. 
Sims  has  been  to  exchange  this  feeble  force  for  tho  all  but 
unlimited  power  of  electricity.  Tho  boat  they  have 
designed  could  be  sent  through  the  surf  for  milos  up  and 
down  the  coast,  if  necessary,  and  out  to  a  vessel  in  distraia 
with  a  force  of  32  h.p.  Only  two  men  are  required  tosteei 
it,  and  the  elaborate  devices  necessitated  by  tbe  torpedo 
are  not  needed.** 

Taunton. — We  regret  that  we  cannot  enter  fully  into  a 
description  of  the  electrical  exhibition,  but  atpre5cnt  merely 
say  that  Field-Marshal  Sir  J.  Lintom  Simmons  ou  Saturday 
performed  the  opening  eeremony.  The  exhibition  (which 
is  hold  at  the  Taunton  Electric  Lighting  Company's 
central  electric  lighting  depot)  is  not  Urge,  but  it  is 
comprehenaive,  and  ft  intended  to  illnilmte  the  variooa 
uses  to  which  electrical  power  can  be  applied.  For 
instance,  an  oil  engine  drives  a  Newton  dynamo, 
which  oonveya  the  electric  eurrent  to  a  large  nomber 
of  elaetria  incandescent  lamps  of  various  artistic  shapes. 
The  same  power  also  drives  small  molura  attached  to 
sowing  machines,  and  also  warms  a  patent  lubrioator, 
by  means  of  which  eggs  are  hatched  by  electricity,  and 
works  a  chnrn.  An  i-!r  ctric  launch  has  been  place<l 
on  the  Tone,  in  which  short  trips  are  taken  up 
and  down  the  river.  At  a  Innebeon  at  which  Sir  J.  L. 
Simmons  was  entertained,  the  gallant  Ficl  1  Marshal  referred 
to  the  Sims-Edison  torpedo  as  being  an  important  stop  in 
naval  warhre. 

Bdinburch. — The  Corporation  of  Edinburgh  have  now 

obtained  the  Royal  assent  to  their  electric  lighting  pro- 
visional order.  In  the  Act  confirming  it,  which  is  known 
aa  the  Eleetrk  Ligbting  Ordera  OonHrmation  (No.  9)  Act^ 
1891,  Edinburgh  and  Paisley  were  bracketed  together.  At 
Tuesday's  meetiog  of  tbe  Town  Council,  Mr.  Auldjo 
Janieeon  ashed  what  wee  to  be  done  with  il  ffinee  "nieeday, 
the  committee  which  was  in  charge  of  tho  order  while  it  was 
in  Parliament  sat  to  consider  what  they  were  to  do,  and  came 
to  the  condnsion  that  in  procuring  tbe  order  they  had 
exhausted  their  duties ;  and  that  they  could  only  report 
the  matter  to  tbe  Council,  and  wait  for  further  instructions. 
"This  does  not  look,"  says  the  writer  in  the  Jottrnal  nf  Gas 
Lighting, "  as  if  there  was  much  eagerness  to  take  up  electric 
lighting  ;  and  I  believe  this  to  bo  the  fact.  Had  it  not 
been  to  keep  out  spectilative  comi»nies,  the  provisional 
order  would  never  have  been  heard  of.  Vt.  JamiaBon*a 
question  must,  however,  be  answered ;  and  it  will  be 
interesting  to  watch  how  the  Corporation  set  about  tbe 
carrying  oot  of  the  very  nnwdeome  tealc  which  baa  been 
thrwt  vqion  thmn  by  the  order." 

Frankfort  Exhibition.— The  work  of  transmitting 
300  h.p.  at  a  distance  of  120  milm  upon  the  line  LaufTen, 
Frankfort,  whidi  waa  begun  abovt  tbe  middle  of  Jdy,  is 
progressing  very  favourably.  On  the  line  Frankfort- 
Ja^efeld,  which  is  being  built  by  tbe  Imperial  Govern- 
ment, eight  gangs  of  workmen  are  bnsily  engaged,  whilst 
three  gangs  are  working  on  tbe  Wurtemberg  side.  The 
vast  material  necessary  for  the  building  of  the  line,  con- 
sisting of  specially  constructed  telegraph  poles,  craas-bars, 
and  insuktors,  having  arrived  on  the  spot  in  good  time, 
and  aided  by  tho  practical  and  energetic  measures  of  tho 
employ«js  engaged  upon  the  work,  nearly  all  the  telegraph 
polea  along  the  whole  line  are  in  their  phuei^in  apiteof 
unusual  difficulties  connected  with  tho  moimtainons 
nature  of  the  soil  having  had  to  be  aurmouuted.  Thanks 
to  the  exertione  of  the  firm  of  Heiee  SShne  Heddembeim, 
who  dolivored  the  necoasary  quantity  of  above  1,200  miles 
of  copper  wire  at  the  raeiiectlvo  places  within  the  space  of 
a  few  days,  tbe  putting  up  of  Um  wiree  win  begin  next 
week.  Not  lem  than  790  kikigrammea  of  oil  jriU^be^ 
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DMMMury  to  fill  the  ituulatora.   There  it  now  every  reason 

to  believe  that  the  three  wire*  of  about  120  mile<i  each  will 
be  fixed  and  ia  working  order  by  the  middle  of  August. 

CMurtaHnfjr. — At  a  meeting   of  tlw  OMiterbory 

Town  Council  on  Tuesday,  the  town  clerk  read  a  letter 
from  the  Brush  Electrical  Engineering  Company,  taying 
that  Atj  were  prepared  to  underUke  the  fonnation  of  a 
local  company  to  take  over  the  provisiotial  order  which 
the  Corporation  has  obtained,  and  to  refund  the  cost  of 
the  order,  which  they  underatood  to  be  about  £200,  as 
soon  as  the  neceaaary  capiul  had  bson  ndsad.  Councillor 
Wells  asked  it  the  Brush  Company  were  going  to  do  it  with- 
out any  guaraut&e.  The  town  clerk  answered  in  the  affirma- 
tive. Aklerman  Monnt  said  he  mppoMd  if  tiM  Council 
accepted  the  offer  it  wotild  be  surrounded  with  safeguards 
in  order  to  be  on  the  safe  side.  The  Mayor  said  at  Dover 
thagr  faadadvHtiNd  fartandm  to  take  over  the  pravtaional 
order,  but  he  did  not  know  the  result.  Councillor 
Sanderson  said  he  believed  the  tender  of  the  Brush  Com- 
paaj  waa  aoeapted«  and  thajr  w«n  to  form  a  ooB|iany, 
and  the  Council  would  have  the  option  of  purchasing  the 
undertakiog  at  the  end  of  21  yean.  Alderman  Mount 
■aid  th«y  had  a  hattar  ofi^,  with  tha  option  of  buying  at 
seven,  14,  or  21  years.  The  Mayor  projKJsed  that  their 
town  deik  write  to  the  town  clerk  of  Dover  asking  him  to 
•and  particwilara  of  wliat  had  been  done,  and  report  at  the 
MKt  meeting,  and  this  waa  agreed  to  by  the  membera. 

Lyons  Eleotrio  Tramways. — The  Lyons  tramways 
seem  to  be  run  by  a  very  eaterprinog  eompany,  and  many 
eiqierinieiDta  have  recently  heen  cazriod  oat  to  determine 

the  most  suitable  method  of  mechanical  traction.  The 
fireless  motors  of  the  Frank  and  Liamm  system,  with  super- 
heated afteam,  were  tried,  then  eteam  and  petroleom  engines, 
and,  lastly,  electric  tr  u  noa  by  means  of  cars  carrying  their 
own  aooumulators.  The  car  is  fitted  with  a  motor  by 
Alroth,  of  Beele,  the  eorrent  being  supplied  by  118  Rrare- 
Sellon-Volckmar  cells  weighing  2J  tons,  tho  gearing  being 
a  Gall  steel  chain.  The  cells  are  plaaed  undM'  the  seats 
and  in  two  eupiboardt  at  the  end,  and  the  motor  is  placed 

beneath  the  car  t1(K)r,  ho  that  nothing  is  seen  Vnii  ihc 
switch  handle  alonfpide  that  of  tho  brake.  The  tutiU 
weight  of  the  loaded  oar  may  be  analysed  thns 
(giving  the  weights  in  hundredweights) :  Car  104,  motor 
13^,  switch  and  reiiitanoe  10  paaaengers  battery  47; 
totel  aboat  1 1  tona.  The  aocomnlatori  can  be  connected  in 
four  diflferent  ways,  corre8|>oudiug  with  50,  100,  100,  and 
200  volts  for  80,  iO,  20,  and  20  amperes  re9(>ectively.  The 
variona  couplings  are  broughtaboutby  a  sot  of  brush  contacts 
under  the  car,  moved  by  a  handle  with  dial  and  figures. 
At  normal  epeed,  7|  miles  an  hour  (12  kilometres)  on  the 
levdi  the  current  is  used  at  10  amperes,  rising  to  SO  and  46 
on  gndients.  The  oapaeity  oi  the  battery  is  150  ampere- 
hours,  so  that  a  mtnimnm  ntn  of  oijjht  hotirs  can  bo 
achieved  without  recharge.  The  lighting  of  the  car  is  takeu 
off  tho  cella  at  60  volta.  8o  fai-  the  ox pcriment  appears  to 
have  Ijcen  very  successful,  and  M.  Faplew,  tfie  maftaging 
director,  seems  strongly  inclined  to  increase  the  number  of 
dectrie  «are  on  the  Lyooe  tiant  linee. 

Boat  Race  by  Telephone.-  Thro-ii^h  the  enterprise 
of  the  telephone  company  of  Hew  liaven,  Connecticut,  the 
•tay-a^hone  people  were  aUe  to  foltow  the  Yale-Euvard 
boat  race  from  beginning  to  end.  Three  wires  were  stretched 
from  the  telephone  building  in  New  Uaven,  one  of  which 
was  flagged  off  to  refMreeent  the  coone,  the  miles  bdng 
dciiignalod  altcrnaiely  by  rod  and  l>luc  flag.-^.  From  the 
other  two  wires  were  suspeoded  miniature  boats,  the 
crew  of  one  Iwing  {Minted  bine  to  rapreient  Yale 
and  the  other  red  for  Harvard.  As  the  race  pro- 
gressed and    tha    telephone  reporu  were  reoeived, 


these  were  diawn  ahnig  the  wires  and  the  vaiative 

positions  of  the  crews  were  shown,  giving  a  very  good  idea 
of  the  contest.  Five  stations,  equipped  with  a  long- 
diatanes  transmitter,  were  placed  ens  at  the  itBrt,  and  ene 
opposite  each  of  the  mile  flags.  At  the  instant  the  word 
"  go  "  was  given  by  the  referee  it  was  telephoned  to  New 
Haven  by  tiie  etatioii  at  the  etart,  and  the  miniatnre  boali 
began  their  journey  across  the  street,  a  cannon  being  fired 
from  the  top  of  the  telephone  buikling  to  call  attention  to 
the  fact.  By  this  time  theetreetwa8hlooiMd,andtheeMMd 
continually  increasing;.  Meanwhile  the  Harvani  H  at  was 
slowly  creepiug  away  from  its  rival  in  aocordatice  with 
the  reports  reoeived,  and  by  the  time  the  ilrtt  mile  Bsgwm 

reached  it  was  fully  three  lengths  ahead  ,  U  'he  same 
time  a  lai^e  bulletin  was  displayed  in  the  window,  giving 
the  time  of  both  craws  to  that  point,  thehr  etrolM  par 
minute,  and  the  shape  they  were  rowing  in.  \Yhen  either 
of  the  crews  spurted  the  sham  boats  gave  eviden«e  of  the 
fact,  and  the  crowd  hardly  hrMthed  UBtO  the  enepanse  was 
over.  After  the  race  was  over  the  crowd  quietly  dispersed, 
all  giving  praise  to  the  telephone  company  for  representing 
the  race.  It  is  tJite  sort  of  idea  tliat  mi|^  be  taken  np  in 
Fleefretreet  ittid  our  own  nnivereweat 

nmakHMrt  Congress. — The  International  Electrical 
Congress  will  be  held  from  September  7  to  IS  atFrankforu 
It  is  proposed  to  organise  into  sections,  as  waa  the  caee  with 

former  congresses,  and  to  discusa  the  prominent  electric 
tripics  of  the  day.  AmonR  the  papers  already  promised 
arc  the  following,  together  with  thnrantliori :  Oarhatrt:  (1) 
"Tho  Substitutitm  of  Dynamo  Machines  for  Voltaic  Ba^ 
terie^  i>  Telegraphy";  (2)  "Current  Regukton  for 
Dynamo  Machine  " ;  Dolbear  ;  "Electrical  Terminology"; 
Ton  Dolivo  Dobrowolsky  :  "  Electrical  Transmission  of 
Power  by  Alternating  Currents";  Ej^bein :  "Applic- 
ability of  Electromagnetic  Measuring  Instruments— that 
is,  theae  containing  Iron,  for  Alternathig  CurrenU"; 
Feussnor:  "Material  and  Construction  for  Measuring 
Instruments  ' ;  I'YoIich  :  (1)  "  Objective  Demonstration  of 
Hamonie  Onrves,  and  Eleotm-Aeoostic  Experiment^" 
(2)  *•  Generation  and  Application  of  Osone "  ;  Holborn ; 
"On  the  Magnetic  Action  of  Different  Iron  Alloys;" 
Hunnel :  **  Direot  DeterminatMn  of  the  Work  of  Magneti- 
K.ition  and  tho  Currents  in  an  Tron  King "  ;  Kahlc ; 
"  The  Permissible  Limits  of  iuTor  in  Measuring  In- 
stromenta,  in  Baktion  to  Bmt,  Bemanent  hbgnetiam, 
etc."  ;  Kareis  :  (1)  "  Prevention  of  Cross-Talk  in  Telephone 
Wiics  Strung  on  the  Same  Pole,"  (2)  "Prevention  oi 
Distorbancee  in  Telephone  Gireuita  by  Indnotion  from 
Wires  Carrying  Heavy  <^nrrcnt8,"  (3)  "  Improvements  in 
the  Coudoetivity  of  Telegraph  Linea";  Kohlnmaoh : 
VHMt  is  the  Beat  Oonrae  of  Study  for  the  Bdneatieo  ef 
the  Electrical  Engineer  1 "  ;  LiiweiiLerz  :  "  Introduction  of 
Uniform  Screws  in  Electrical  Work  and  Instrument  Making "i 
May  :  "Regulationa  for  Eleetriaal  Oondtteton  from  tha 
Standpoint  of  the  Fire  Insurance  Companies " ;  Meissncr; 
"Application  of  Lippmann's  Capillary  fileotrometer  to 
Cable  Telegraphy  ; "  MuUer  :  "  Arrangement  of  Storage 
Batteries  for  Light  and  for  Heavy  Work  " ;  Peukert :  "On 
Electric  Meters  "  ;  Rothen  :  "  Important  Questions  in  the 
Domain  of  Telephony."  Papers  have  also  been  promiaeii 
by  Dubois,  Ferraris,  Grawinhnl,  Qninchet  Aliodi,  AroeUi 

("Ttir'^'t.";,  S1:ih\',  rtml  orbcro 

VUue*.  Proeess  of  Storing  Eleotrio  Baergy.— 
Mention  waa  made  some  monilM  ago  of  a  liquid  "eleelro- 

line,"  which  compri.sf^i  the  active  material  of  an  accumulatnr 
or  battery  instead  of  the  plates.  Ureat  expectations  were 
formed  of  it,  and  we  believe  Ifr.  Kapp  reported  upon  itt 
but  nothing  further  has  been  lately  hoard  of  it.  The 
following  pardcukra  from  the  'ii'<^!<t9iSf||^^y4St9^1e 


THE  mManxtcAh  kngineer,  august  /,  m\. 


125 


Carnot  by  the  Governor  of  Ouajranft  and  the  President  ol 
the  Coancil-CSenentl.  Of  the  cables  above  mentioned,  aboat 

1,000  miles  were  manufactured  by  Messrs.  Henley  and  Co., 
in  London,  the  remainder  by  the  Socit^tt^  G<^niSrale  des  T^l^- 
phones,  at  their  newly-established  works  at  Calais.  There 
are  altog;ether  some  nine  or  ten  different  tyi>e8  of  cable, 
but  the  shore  ends  are  principally  about  nine-toil^  and  tllB 
main  cable  about  four-ton  cables. 


will,  however,  be  interesting :  The  apparatus  i»  use  hitherto 
for  tliA  etoring  of  deetrie  energy  (accumuhtors)  are  bnsefl 
iifwn  certikin  chemical  reactions  which  occiu  only  at  the 
electrodes,  so  that  with  a{)paratiia  of  this  typo  the 
eleetrodea  are  obliged  to  be  used  for  both  charge  and 
ilischiirj^e.  This  is  not  without  its  inconveniences,  especially 
when  the  discharge  is  to  take  place  at  some  other  phice 
than  the  eharge.  In  the  Marx  process  the  electrical  energy 
is  stored,  not  at  the  electrodes,  but  In  i  liijuid  subjccte^i. 
by  meaos  of  a  sjMcial  charj^in^  apparatus  tiy  means  of  the 
eleetrie  current,  to  a  dtilcrmined  chemical  chanuc.  This 
•  I'luid,  char>?ed,  so  to  8|)e,ik,  hy  the  eledi  ic  cm  rent,  has 
been  termed  "  clcctroliiie  The  electrodes  of  charj^c  may 
be  any  conducting  substance,  such  as  caibon;  the  tlischurgc 
electrodes  may  be  of  metal.  An  «iam|de  will  serve  to 
make  the  j)r(K'ess  clearer.  A  glass  vessel  is  filled  with 
i50  grammes  of  chloride  of  iroo,  900  grammes  of  water, 
an  1  about  500  grantiMs  of  hydroflhlorie  add.  After  the 
salt  is  (Ji'Jiilvft.l,  two  or  three  pLites  (in  the  Inttercaao  two 
positive  .itid  one  negative)  are  pktced  within  the  bath 
without  touchii^  and  eorrespondinf^y  connected  to  the 
[HJaitive  and  negative  |>oles  of  a  dynamo.  The  {Missage  of 
the  current  causes  a  decomposition  of  the  liquid,  which 
toms  greeniatb,  then  yellow,  and  finally  passM  to  a  yellowish 
brown.  When  the  liquid  wi'H  not  absorb  further  energy, 
the  negative  plates  are  removed  and  then  the  positive 
Whil«  the  present  aoemnnlaton  only  return  their  charge 
wnth  the  ?ariic  electrodes,  the  electrolitic  requires  a  change 
of  plates,  one  of  metal  and  one  of  higher  reeistaoco^  each  as 
earbon.  A  plate  of  very  (lorotu  earbon  on  one  well  piened 
with  bi)Ies  is  placed  between  two  metal  ones — zinc,  copper, 
or  iron.  If  now  the  eircuit  is  completed  an  energetic 
cnnvnt  ia  given  off,  wbBt  the  Uquid  decomposes,  passing  by 
the  aaim  Miriei  of  eolonts  in  invene  evden 

0«tai»BrMdl  CalilM.— On  the  Slet  alt  the  engineer- 

in-cbargo,  Mr.  Thenphilns  Smith,  telegraphed  that  the 
Cayenne- Yiseo  section  of  these  cablee  was  suocessfully  laid. 
Tliis  eompletee  the  system  of  about  S,600  natitieal  miles 
which  Mr.  Sharpcy  SeaUni,  the  acting  partner  (for  this 
speeiai  purpose)  of  the  SocieU^  G^n^e  dee  T^l^phones, 
undertook  to  lay  for  the  Soei^td  TVan^aise  des  Tti^grapbes 
Sous-Marins  under  contracts  made  in  July  and  August  of 
last  yaar.  The  pro|{rammo  of  the  first  expedition  was  drawn 
op  on  the  17th  September,  1890.   It  was  to  eommenoe 
on  the  15th  October  and  to  last  78  days,  but  subsecptently 
14  day*'  extra  work  were  added  to  the  programme,  thus 
estand&iK  it  to  93  days.  Hie  *'  Weatmaath  "  passed  Dover 
on  the  17th  Octuber  uutward,  and  on  the  17th  January 
bomawaid  bound  (92  days).   The  pregramme  of  the  second 
expedition  waa  drawn  up  on  0th  March,  1891.   It  was  to 
commence  about  20th  April  and  to  last  117  days.  The 
"  Westmeath  "  sailed  on  22nd  April,  and  completed  her 
work  on  the  31st  July  (100  days).   The  voyage  would 
occupy  17  or  18  days  if  the  *'  WcstmcAth  "  came  direct, 
but  it  has  recently  been  decided  to  ■,'ive  the  shiji  extra 
work  in   laying  the  sp^uu  cable   batwisen  Hi.  Viciia 
and  Fortde-Fninee  and  elsewhere.  The  "  Ludgate "  wap 
taken  up  for  a  minimum  period  of  four  uumths  ;  she  will  bo 
redelivered  to  her  owners  before  its  oxpirabiou.  During  those 
ld«r  months  Ae  has  been  iitteil  with  cable  tanks  and  gear, 
has  laid  2,2.')0  tons  of  cable  between  Snrimm  and  Bra^.il, 
and  she  is  now  being  dismautled  fur  restoration  to  her 
ewaera.  The  itet  expedttioii  was  direebed  by  Ur.  Seatoii 
iii  jKjreon  ;  iho  fsccoiid  by  Mr.  Thoophilus  Smith,  who  is 
Miisted  by  Messrs.  Stallibmsi,  Page,  iSchiiiGhkar,  Uidl, 
Baamel,  Fiaber,  Bevao,  fiollivan,  Spain,  and  other  engi- 

iiiit'iii  and  electriciaiia,  as  well  ;ia  by  Captain  Stoi:ebouso 
lod  Mr.  Duno,  the  chief  of  the  cnginc-ruom.  The  hrst 
■wnfs  oww  the  oiiir  cable  wm  addrsased  to  Frsiideat 


Baoop  Town  CoonoiL — At  the  monthly  meeting  of 
this  Oouneil  Mr.  Hey  worth  (town  elerk)  read  the  following 

letter  relatinj:  to  the  electr  ic  ligbtin;;  of  Dacup :  "  Royal 
Insurance-buildings,  Newcastleon-Tyne,  July  7th,  1891. 
Dear  S{r,~-In  reply  to  your  esteemed  hivonr  of  the  96tb 
ult.  ('  electric  li^htiuL,',  we  beu'  to  say  we  have  carefully 
considered  the  matter,  and  would  suggest  tin  installation  of 
100  are  lampa  ae  stiitable  for  yoor  town  lighting.  The 
cost  of  such  an  installation — consisting  of  engines,  boilers, 
dynamos,  a  suitable  engine-house,  100  arc  lamps  each  of 
2,000  c.p.  nominal,  100  iron  laiuppuats,  wooden  polee 
to  8up)>ort  overhead  wins,  insulated  copper  wire  to 
fuird  Board  of  Trade  reiiuirements,  and  everything 
necessary  to  make  a  complete  installation — would  be 
about  £9,000.  The  cost  of  working  such  an  installa- 
tion, if  the  authorities  hid  it  in  their  own  bauds  and 
worked  it  ihomsclvos,  woidd  be  as  follows  :  ^V.lgcs 
£1  per  week,  eoal  4ewL  per  hour,  and  carbons,  etc.,  2s.  ])er 
hour,  for  the  time  all  the  lamps  are  buriu'ng.  The  liLdil 
given  by  100  arc  iam[)s  would  he  100,000  c.p.,  whereas  the 
light  given  by  your  present  G32  gas  lamps  will,  at  best,  not 
exceed  6,000  c.p.  The  annual  retital,  including  purchase  of 
plant,  which  we  would  charge  for  putting  down,  main- 
taining afialnst  all  riska,  and  working  the  inataUatioii,  under 
a  guarantee  to  provide  a  constant  and  otlicient  light,  would 
be  about  £2b  per  lamp  per  annum,  plus  the  proportion  of 
the  eeet  agreed  to  be  paid  off  annmdiy,  and  5  per  cent  in- 
tcrc.'it  on  the  rcinaiitdcr.  It  would  decidedly  be  to  the 
advantage  of  the  authorities  for  them  to  purchase  the 
plant  and  work  it  themselves,  and  allow  as  to  maintain 
it  in  good  wnrkini^  oi  dcr,  at  a  very  much  reduced  yearly 
chatf^e.  The  current  for  incandescent  iightii^  by 
private  oonsanere  could  be  generated  at  3d.  to  3d.  |ier 
unit,  which  is  equivalent  to  gas  at  from  Is.  2d.  to  Is.  M. 
per  1,000  cubic  feet.  The  cbaige  to  private  consumers  iu 
NewouUe  is  €d.  per  unit,  and  in  London  8d.  per  unit,  so 
you  will  see  that  a  fair  proKt  could  be  derived  from  this 
source.  Should  your  authorities  think  favourably  of 
adopting  the  eleetric  light  we  shall  be  ^lad  to  nuke  a 
careful  siurvey  of  the  district,  and  (jive  you  a  definite 
estimate,  on  payment  of  our  representative's  toivelling 
expenses,  and  to  give  you  any  other  informatiou  or  advice 
in  our  |K)wer  free  of  ehaige.  Tntsting  the  foregoing  will 
be  suflicient  for  your  preliminary  discussion,  —  We 
remain,  yours  obediently,  Nicholson  and  Jennings. 
P.S. — Com[)arative  cost  of  electric  lighting  and  gas 
ligbtiuL:.' — l^iili'^h  Mu.^euui  :  Electric  li^jht  costs  6s.  per 
hour,  g.U5  costs  lui.  per  hour  ,  Albert  Hall ;  Electric  light 
costs  £1.  lOs.  Gd.  {>er  night,  gas  cost^  £i.  7s.  6d.  per  night ; 
South  KciisinL;ton  ^fuseum  :  Electric  light  costs  £1,224 
per  annum,  gas  costs  £2,845  per  annum.  Thames  Embank- 
ment :  Eleetric  light  costs  5'6€d.  per  1,000  cp.  per  hour, 
gas  costs  Is.  i>or  1,000  c.p.  per  hour.  Dr.  Cheadle, 
F.K.C.P.,  in  a  paper  he  recently  read  ou  |  The  Progress  of 
Hygiena^'  aaya :  'The  great  injmy  inflicted  by  gu>pollated 
air  is  shown  by  the  recent  o.^pcrieticc  of  the  (Jre^it  Western 
lUilway  Company,  it  is  stated  that  since  the  electric  Ught 
was  intcodneed  into  their  olBeea  the  percentage  ol  abeeneee 
from  illness  has  Fallon  from  10  per  cent.  t«  2  per  cent.  The 
iiitruductiun  of  the  electric  light  will  du  much  for  the  saui- 
tatioD  «f  hotuaa,  abops^  and  offifles.' " 
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Prom  a  note  in  another  column  it  will  be  seen  that  the 
SnuE-Edison  electrical  mechanism,  as  hitherto  used  for 
torpedoes,  is  to  bo  applied  to  other  boats,  hence  it  may  be 
M  well  to  deacribe  this  mochaniam  a  UttU  more  in  detaiL 
F^.  1  represents  diagrammatieally  ihe  amnffsment.  It 
must  be  uiirlerBtocxl  that  the  hmt  i-^  regulated  by  an 
electric  current  ^enerat-e<i  at  :i  tixcJ  .station,  wires  con- 
necting the  moving  boat  with  tho  li  ved  .station,  Oniin.xrily 
at  the  station  there  is  a  steam  engine  of  not  loss  than 
M  h.f,t  a  dynamo,  A,  i  ko^,  B,  an  amnteter,  a  Toltmeter, 
a  batte^,  C,  giving  a  current  of  15  amperes  at  20  volts,  and 
a  key,  D.  A  cable  connects  the  torpedo  with  the  dynamo 
and  battery.  It  consists  of  concentric  conductors  in.sulatcd 
from  each  other.  The  interior  conductor  has  a  section  of 
1*6  nun.*  to  carry  the  battery  current.    The  eztarual 


«oiiductor  has  a  Metum  oi  16  nin.*  to  carry  the  eorrent  of 
the  dynamo.  The  wliole  n  well  inmilated.    The  total 

diameter  of  the  cable  is  8  5  mm.,  and  is  tested  under  a 
current  of  24,000  volts.  One  extremity  is  fixed  at  the 
■tatHM,  the  major  portion  of  the  cable  at  starting  being 
rolled  io  a  compartaieDt  of  the  torpedo,  and  is,  of  course, 
anrolled  as  requrnd.  Urn  praWdes  die  means  of  goidance. 
It  is  unnecessary  to  enter  into  any  detailed  account  of  the 
torpedo  it«eli,  which  is  fairly  well  known.    It  contains 


the  terminals,  end/,  and  is  equal  to  each  of 
th«  BHgDetSb  Q.  The  ffufmm  ii  iatended  to  van  the 
action  of  tiae  ladder,  and  henoe  the  direetion  of  Q» 

torpedo.  The  rndder  relay,  or  the  relay  governing 
the  rudder,  il  shown  in  Fig.  3.  It  consists  of  an 
electnaigiielk  in  the  circuit  of  the  battery,  C, 
of  a  pennanent  maanetk  and  of  two  armatures,  MS, 
which  are  prolonged  in  bronse  pieees  dd*,  Fig.  1.  Itii 
kept  in  ordinary  position  by  springs  cr',  which  are 
respectively  connected  with  the  terminals  //',  and  by  these 
with  the  terminals,  WW,  of  the  apparatus  governing  the 
rudder.  At  the  time  of  launchi^,  the  appaiatos  ii  as 
shown  in  the  diagram.  Fig.  1.  The  generating  eamnt 
comes  by  the  terminal  /  to  the  motor,  and  can  go  to  earth 
by  throe  roads.  First,  by  the  resistance  y,  terminal  W, 
lever  U,  wire  g,  armature  (/',  terminal  terminal  /', 
motor,  z,  and  to  earth.  The  second  road  :  terminal  e, 
armature  d,  wire  ff,  and  then  as  by  the  first  road.  The 
third  road  is  tenninal  «^  electronngaet  Q,  wire  f,  ss 
before. 

The  diagram,  Fig.  1,  shows  the  method  of  propulsion, 
conUict  being  made  by  the  key  B,  so  that  the  armature,  ?, 
of  the  firing  rehiy  is  in  contact  with  the  left  tenninal, 
Fig.  1.  The  earrent  goes  pnneipaUy  by  the  aeoond  above- 
emuneratod  ways,  whieh  is  tint  which  oSecs  the  IsMt 
resistance  to  the  motor  and  without  actuating  the  eleetR^ 
magnet,  Q  Q^,  acts  upon  the  motor  which  puts  in  motion 
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several  compartments,  one  of  which  is  filled  with  the 
explosive  material,  which  is  sup^wsed  to  contain 
about  250  kilogrammes  of  dynamite,  or  about  10  times 
the  charge  for  the  Whitehead  torpedo — a  sudicient 
eharge  to  break  up  the  most  solidly  conatraeted  Tesael 
at  a  distance  of  .'iOft.  The  supplementary  chamber, 
however, contains  400  kilogrammes  of  dynamite.  The  charge 
is  fired  by  means  of  a  detonator.  A  .second  coniparlmcut 
simply  insulates  the  explosive  charge  from  the  rest  of  the 
torpedo.  The  HM  contains  a  cable  wound  iu  a  hollow 
reel.  It  is  so  arranged  as  to  permit  the  cable  to  be  unrolled 
from  the  centre.  The  fourth  compartment  contains  the 
propelling  apparatus,  and  a  supplementary  arrangement  for 
firing  the  charge.  Here  we  find  the  series  motor,  Z,  running 
at  about  800  revolutions  a  minute,  taking  28  amperes  at 
1,100  volts,  giving  35  effective  h.p.  This  motor  actuates 
aaerew.  Besides  rotating  the  acrew,  the  motor  also  actuates 

a  train  of  wheels  shoWn  at  G  II,  Figs.  1  and  L>,  causing  the 
projecting  pieces  shown  at  I  to  close  the  firing  circuit. 
The  firing  apparatus  is  shown  in  M  N  P.  The  fifth 
chamber  contains  the  governing  apparatus  shown  in  Fig.  i. 
It  consists  of  two  electromagaets,  Q,  placed  symmetrically 
round  the  shaft  of  the  screw.  The  armature,  R,  is  con- 
nected through  S  to  the  rudder,  T.  Each  of  the  electro- 
magnets actuates  a  .smaller  ;irmature,  U,  connected  to  a 
jointed  lever,  the  extremity  of  which  is  connected  through 
the  terminal,  f,  to  the  terminal,  W,  wbensw  this  extremity 
eoMB  under  the  spring,  2.  The  resistucab  K  is  inlsiposed 


the  screw  of  the  torpedo,  giving  the  torpedo  a  velocity  of 
from  20  to  22  knots.  This  can  be  modified  at  the  will  of 
the  operator,  and  the  direction  of  the  torpedo  can  be 
modified  by  actuating  the  relay  and  the  rudder  as  previouly 
deaeribed. 


THE  HIDGBT  ABC  LAKP. 

The  groat  eeonomyof  arc  as  compared  with  incandtsoent 
lighting  renders  interesting  any  attempt  to  popalariie  the 
use  of  small  arc  lamps.  For  large  shops  or  small  lecture 
theatres  something  between  the  usual  large  arc  and  the 
ordinary  incandescent  lamp  baa  long  been  wanted.  It  is 
absolutely  necessaty,  not  only  that  thMe  small  lamps  should 
possess  perfect  stmdiiiees,  but  also  that  they  should  be  so 
simple  in  construction  that  they  may  be  relied  on  te 
keeping  in  working  order  without  con.staat  skilled  attentiOB. 

A  lamp  which  fulfils  these  conditions  i-s  now  being 
introduced  by  Measrs,  Woodhouae  and  Bawson.  It  ^ 
called  the  "Midget,"  from  its  small  sise.  and  is  made  to 
give  2fiQ  c.p.,  using  amperes  at  an  KM.F.  of  45  volts,  W 
that  even  with  this  small  size  of  lamp  we  obtain  I  cp.  e| 
light  for  the  expenditnrs  of  mnry  "watt"  of  elseww 
energy  used. 

The  illustration  shows  the  geusml  appsennce  of  the 
lamp,   llieaniallneaaofthegbbe  pKSTOnlt  uqr  dqth  ol 
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shadow,  arnl  minimises  any  complaint  which  may  he  urged 
afrainst  the  iiicijiulity  of  the  distribution  of  thu  lii^ht. 

The  principle  upon  which  the  lamp  works  muy  almost 
)ie  called  simplicity  itselt.  The  upper  part  of  the  rods 
forming  the  frame  of  the  hunp  are  hollow,  and  in  these  the 
low«r  portions  slide  quite  easily.  The  bottom  carbon  is 
ettached  to  the  lower  part  of  the  fnimc,  which  is  fastened 
to  the  iipjH^r  [Kirtinns  of  the  l  imp  by  a  chain  p.issing  up 
the  hollow  pillar  forming  the  upper  portion  of  the  lamp, 
fomid  a  puuey-wheel,  whoM  motion  is  controlled  by  clock- 
watkf  ami  than  to  llie  upper  carbon-holder,  which  acts  as  a 
eoanterpoiae  and  lUdea  mely  between  the  hollow  pillars 
forming  the  frame  of  the  lamp. 

The  motion  of  the  pulley  is  controlled  by  clockwork, 
which  is  started  and  stopped  by  a  pivoted  bar,  on 
wboaa  under  surface  a  number  of  teeth  an  litoated 
Tbaae  engaj^e  a  pointer  attached  to  the  pendulum  of  the 
clock.  Thi.-  bar  is  pivoted  in  the  centre,  and  attached  each 
end  to  iron  plungers  which  move  inside  the  cores  of  clcctro- 
mai^nets  actuated  respectively  by  the  main  and  shunt 
circuits.  When,  owing  to  the  distance  between  the  carbon 
points,  the  reoefauiee  « the  main  circuit  increaae%  and  con- 
■eqoently  the  eumot  through  the  afannt  inereasae,  the 
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Tha  Midget  An  Lamp. 

phnger  is  drawn  further  into  the  core  round  which  the 
(hunt  drcuit  passes  and  the  {lendulum  is  released  ;  the  clock- 
work moves  the  carbons  nearer  together  until  the  main 
cfredt  faereaaee  so  mneli  aa  to  draw  the  other  plunger  into 
the  core  rcund  which  it  passes,  and  so  overpowers  the  oHect 
of  the  shunt  circuit.  The  bar  is  ilrawa  down,  the  teeth 
engage  the  pendulum  of  the  clockwork,  and  the  carbons  are 
maintained  apart  until,  owing  to  the  burning  away,  the 
■UM  aetioii  is  repeated.  This  action  is  so  delicate  that  no 
inconvenience  at  all  is  caused  by  the  intennittent  feed — 
indeed,  it  is  scarcely  noticed. 

When  the  current  is  stopped  the  pendulum  ia  raleaaed, 
owing  to  the  action  of  a  spring  upon  the  bar,  and  the  clock- 
work causes  the  carbons  to  remain  togeUier. 

In  the  small  bos  over  the  upper  carbon-holder,  the 
enrent,  before  passing  to  the  carbon,  magnetises  an  iron 

core,  and  lifts  the  upper  carbon  a  small  distance  above  the 
lower  one,  and  thus  forming  the  arc  when  the  current  is 
first  put  on  the  lamp.  The  carbon  is  held  up  in  this 
manner  all  the  time  the  current  is  passing  through  the  lamp. 
The  hunp  in  wound  in  tluee  ^ttumt  ways — one  aoitabie 
fi^r  p;irjllcl  wr.rkinL\  one  fbr  aefia^  aod  one  for  nw  with 
alieroatiiig  currents. 


BLBCIBIC  UOBT  OV  SHIPBOABD.* 

8T8XE3I8  or  WIRIMO. 

Electric  light  being  now  an  absolute  necessity  on  a  large 
pnq^ortiaii  the  menantile  as  well  as  the  fighting  nanes 
of  the  worid,  and  a  Imowle^lge  of  the  reqnu-ements 

connected  with  its  use  having  hitherto  been  almost  entirely 
confniod  to  the  s|>ecialists  by  whom  it  is  installed,  we  have 
thought  that  6hi|)ownerB  would  be  glad  of  a  short  statement, 
given  as  far  as  possible  in  non-ieehniod  Unguage,  of  the 
methods  adoptea  for  the  wiring  of  their  boats,  and  the  pre- 
cautions necessary  to  guard  against  the  occurrence  of  fires. 
As  a  preliminary  to  this  statement,  however,  it  will  be  well 
to  point  out  the  place  occupied  by  the  wiring  in  regard  to  the 
whole  installation.  A  system  of  electric  lighting  is  not 
analogous  to  a  system  of  gas  lighting.  In  the  latter  case,  the 
current  of  gas  lias  to  be  conreyed  from  the  source  of  supply 
to  the  illuminating  flame,  after  leaving  which,  in  a  changed 
condition,  it  is  generally  left  to  j>oi.son  the  atmosphere  and 
shift  for  itself.  The  electric  current,  on  the  other  hand,  is 
unchanged  in  both  volume  and  nature  after  passing  through 
the  lamp,  and  has  to  he  led  hack  to  the  dyaamo^  to 
it  were,  again  put  under  prsosure  for  further  use.  The 
electric  circuit  may,  as  a  popular  cxiK)sition  of  the  subject, 
be  likened  to  the  flow  of  water  round  and  round  in  an 
endless  pipe.  At  one  point  the  pipe  is  enlarged  to  receive 
a  pump,  and  at  other  points  is  obstruoted,  say,  by  pieces  of 
sponge  or  poroos  atone,  to  foree  the  fofi  body  of  water, 

through  which  great  pressure  has  to  bo  exerted  by 
the  pump.  In  the  electric  analogue  the  punij)  is  repre- 
sented by  the  dynamo,  the  pipe  by  an  insulated 
metal  conductor,  and  the  obstructing  sponges  bv  the 
lamne.  Certain  jpnetieal  considerations  prevent  the  placing 
of  tne  lamps  all  in  a  row,  one  after  the  other,  or,  as  it  is 
termed,  "in  series,"  on  one  circuit,  or  even  on  a  consider- 
able number  of  circuits.  The  arringement  of  each  circuit 
is  as  if  two  large  water  maias  were  carried  along  the  ship, 
side  by  sids^  and  eoiMMeted  to  the  pomp,  so  that  water 
is  drawn  inn  ma  nain  and  deUrwed  into  the  other. 
Instead  of  haTing  their  fortfaer  ends  joined  together,  so 
SLH  to  form  one  endless  pipe,  as  in  our  previous  supposition, 
the  two  mains  are  connected  at  intervals,  as  required,  by 
branch  pipes  containing  sponges.  In  each  of  these  branch- 
connecting  pipes  a  tap  may  be  inserted  for  the  purpoee 
of  turning  the  water  on  or  off  as  reqtdred.  Willi  thia 
arrangement  the  pump  has  to  maintain  a  constant  difTerence 
of  pressure  heiwoen  the  two  mains,  and  each  sponge  passes 
the  pro[>cr  amount  of  water,  however  many  or  few  are  in 
action  at  once.  A  sponge  in  a  water-pipe  may  not  at  first 
seem  a  good  simile  for  a  bright  light,  but  on  consideratioD 
it  will  be  found  not  inapt  The  incandescent  or  glow  lamp 
(the  lamp  universally  used  on  board  ship,  except  for  special 
purjiosea,  such  as  powerful  search  light.s)  owes  its  brightnci>s 
to  what  may  be  called  friction  between  the  electric  current 
and  the  thin  thread  of  carbon,  known  aa  the  "  filament," 
along  whieh  it  baa  to  traveL  In  this  case  the  conductor 
u  so  small  and  the  current  so  comparatively  large  that 
the  friction  mikcs  the  conductor  white  hot  The 
light  then  is  merely  an  iticidental  effect  due  to  a  thin 
strip  of  carbon  being  heated.  Now,  though  the  sponge  in 
the  water-pipe  doee  not  become  white  hot  and  give  Ught^ 
the  diiliBronee  in  effect  is  only  in  degree;  the  sponges, 

water,  and  pipes  do  hecnme  warmed  in  projiortion  to  the 
work  done  in  forcing  the  w.itei  through  its  circuit,  just  ;i3 
the  lamp  filament  and  conductiujj;  mains  liecome  warmed  in 
projwrtion  to  the  work  done  in  forcing  the  electric  current 
through  them.  In  the  former  case  a  large  mass  of  matter  ii 
heated  to  a  small  extent,  while  in  the  latter  the  effect  is  con- 
centrated on  a  very  small  mass  of  matter,  which,  therefore,  is 
intensely  heated.  The  conducting  wire^i  may,  weseenow,  l)c  for 
practical  purposes  considered  as  acting  the  part  of  pipes, 
and  the  lamps  as  obstructions  in  them ;  for,  more  correctly, 
the  indiaraboer  or  other  insulation  surrmiodiag  the  wica 
acts  the  part  of  the  metal  in  the  pipe,  and  the  conductor  hi 

the  centre  acts  as  the  bollow  s[kicc  inside  the  p!|)e.  The 
nature  of  electric  currents — ^if  currents  thov  really  are — and 
why  they  can  pass  through  a  dense  metal  like  copper  six 
times  aseasilyas  throuch  iron,  or  nine  thousandmiUioo  million 
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miUion  times  as  easily  ai  through  indiarubbcr,  are  unsolved 
myateries.   The  practical  outcomo  of  the  foregoing  con- 
ndomtiona  is  that  three  methods  of  wiring  on  shipboard 
have  been  worked  out.   These  are  known  rcspectiTely  aa 
"single,"  *' double,"  and  " concotitric  "  wiring.    In  single 
wiring  the  hall  of  the  ship  forms  the  return  conductor  from 
tiM  UOBpt  to  the  dynamo ;  a  conductor  being  led  from  every 
kup  to  Hw  irgnwork  of  tlie  bull.  In  double  wiring  the 
oorxent  ii  not  allowed  to  enter  the  hnll  of  the  ehip  at  all, 
but  returns  to  the  dynamo  through  an  insulated  main, 
being  in  all  res(>ects  analogous  to  the  liydraulic  83-gtera 
sketched  above.    Concentric  wiring  is  also  a  double  wiring, 
but  one  conductor  is  throughout  enclosed  in  the  other, 
with  th«  inmlating  indiarnbhar  in  between.   With  any 
of  these  systems  good  results  so  far  as  regards  the  lighting 
of  the  boat  may  be  obtained.    We  wouM,  however,  most 
strongly  urj^c  that  whatever  system  may  he  adopted,  the 
work  and  materials  must  be  of  the  hii;hcst  class  if  a 
tkoiDUghly  gocxl  and  lasting  in.stallation  is  to  lie  had.  If 
Che  work  is  well  designed  and  carried  out,  little  or  no 
trouble  should  be  exjiericnced  for  years ;  whereas,  if  the 
materials  arc  flimsy,  or  the  workmansbifi  bunieil,  contituial 
cutting  niit  and  patching  up  will  be  required  almost  from 
the  fir^t,  to  any  nothing  of  fire  risks.  The  simple  acceptance 
oi  the  lowect  tender  for  an  inRUlUtion.  without  some 
guarantee  of  h^h-olass  work,  i.s  very  ba<l  economy  indeed. 
For  some  time  now  the  singlc-wirc  system  has  been  uae<l 
very  extensively,  and  it  would  (uobalily  have  continued  in 
favour  but  for  the  fact  that  .Sir  William  Thomson  has 
delivered  its  death<blow  on  account  of  its  influence  on 
oompasMai      will  be  leen  fnm  the  following  extract 
from  the  Electrical  /.'  rinr  of  May  8  last ;  "  In  his 
lecture  on   'Electric    .nul  Magnetic  Screening,'  at  the 
Ko3al  Institution,  Sir  ^\'illiam  Thomson  condemned  the 
use  of  the  'single  wire'  system  of    lighting  ships  by 
deetridty  on  the  ground  that  obeervation  has  shown  it  to 
produce  an  error  in  the  ship's  coid|^  of  3dog.  to  7deg., 
every  care  being  taken    ....    the  coniplctc  two- 
conductor  system."    Cnniincnting  on  the  last  ficiiioncc  of 
the  above,  Sir  Wiiliaoi  Thomson,  in  the  Elirtii'dl  J-'th  w  of 
another  dato,  sayi :  **  We  see,  then,  that  on  account  of  the 
compasses  it  ii  neeeaary  that  the  dynauHM  shall  not  be 
ea|nble  of  causing  enrrents  to  flow  through  the  hull  of  the 
ship  at  any  consi<l{!ral)Ie  distance  licyond  the  dynamo-room." 
The  advantages   pertaining   to  double  winng  are  that 
coni{Kissos  arc  unaflectcd,  and  that  a   duuble  thickness 
of  insulatiou  intervenes  between  the  wires  to  prevent 
leakage  or    ehort  cfreuite.    The  disadvantagee  are 
that  there    are  two  conductors  to  be  provided  and 
separately  insulated  and  protected.    The  installation  of  the 
electric  light  on  8hi])boaid  involves  the  overcoming  of  far 
greater  ditBculties  than  are  met  with   under  ordinary 
eiroumstaDces  on  shore ;  the  great  changes  of  tomperature, 
tbo  aomtuit  itnioing  and  vibration,  the  salt  sea  air,  and 
the  ever-preient  and  insidious  moisture — that  great  enemy 
of  insulation — together  form  a  vij^il.uit  body  of  focnicn, 
ever  ready  to  defeat  the  efforts  of  the  electrician,  if  only  he 
can  be  caught  sleeping.     How,  then,  are  these  special 
dangeia  to  be  best  guarded  against }  In  the  first  placet 
the  insulation  on  the  wires  must  be  of  a  high  efaue, 
and  tbor(Ki^h!y  pixitccted  from  mechanical  injury  ".  then 
means  nliuuld      f.ir  a.s  pohsible  bo  provided  for  preventing 
any  strain  ftuni  coming  on  the  copper  conductor  inside, 
more  particularly  at  the  joints.   Copper  used  for  electric 
light  leads  is  of  a  hard,  springy  nature,  and  far  more 
eesiljr  broken  by  bending  than  the  soft  copper  wire  with 
which  everyone  is  familiar.    Joints  should  be  as  few  in 
number  a,s  practicable,  ami  i^reat  care  must  bo  exercised  in 
making  good  where  the  in.Hulaling  material  has  been  cut 
away  for  the  purpose  of  jointing,  and  in  vulcanising  the 
freshly  applied  indiarubber.   Cut-outs  must  bo  introduced 
wherever  a  reduction  in  size  of  wire  occurs.   It  is  a  good  rule 
to  have  no  \cit  1-  -II  iller  than  No.  1 standard  wiregaugc(or  a 
stranded  conductor  of  No.  22  is  better),  and  cut-outs  arc 
then  required  in  the  poportion  of  one  to  about  every  12 
lights.   The  connections  with  Ump  fitting*,  twitches,  and 
eat-outs  require  s[)ecial  attention.   These  are  generally 
m.i<Ie  (the  smaller  .Ki/cs  in  particular)  by  clamping  the  bare 
ends  of  the  conductors  under  the  heads  of  ridiculously  little 
binding  screws,  which  are  left  free  to  shake  loose  or  not,  as 


fate  may  determine.  Considering  the  Urge  number  of  these 
connections,  it  is  a  pity  that  some  more  snbatantlal  and 
quiekly-manipulalod  coupling  is  not  used. 
[We  imagine  that  the  coupling  as  described  and  Qhis- 

trated  in  our  description  of  the  lighting  uf  the  "Seot^'ii 

just  the  one  requireil     Ki>  A"  /,'  ) 


EXPERIMENTS  WITH  ALTERNATE  CURRENTS  OP 
VERY  HIGH  FREQUENCY  AND  THEIR  APPLICA- 
TION TO  METHODS  OF  ARTIFICIAL  lUUHUiA- 
TION* 

BY  NIKOLA  TBBLA. 

(CoHtumifim  p»g»  US.) 

Hy  prcventin.;  *  onipletely  the  exchange  of  the  air 
molecules,  the  Icjcal  heating  eftect  may  be  so  exaltc<l  u  to 
bring  a  Ixxly  to  incundescence.  Thus,  fur  instuicc,  if  a 
small  button,  or  preferably  a  veiy  thin  wire  or  hlamtnt,  bs 
enclosed  in  an  nnexhanstM  globe  and  connect ed  with  ths 
terminal  of  the  coil,  it  may  bo  rcndcr<':d  incaiulcscuitt  Tbe 
phenomenon  is  made  much  more  inti  i  c--cing  by  the  rapid 
sftinnini;  round  in  a  circle  of  the  top  i>f  the  filament,  thai 
presenting  the  a[){>caraticc  of  a  luminous  funnel,  Fig  16, 
which  widens  when  the  fiotentas]  is  incraaaad.  when 
the  potential  is  small  the  end  of  the  filament  may  perform 
irregular  motions,  suddenly  changing  from  one  to  the  other, 
or  it  iiuy  ilo-ciibe  an  ellipse  ;  but  when  the  potential  is 
very  high  it  always  spins  in  a  circle;  and  so  does  generally 


Fio.  II. 


a  thin  straight  wire  attached  beely  to  tbe  terminal  of  tb 

coil.  These  motions  are,  of  course,  due  to  the  impact  of 
the  molecules,  and  the  irregularity  in  the  distribution  of 
the  |»oteniial,  owing  to  the  roui^bness  and  dissymmetry  ^d 
the  wire  or  filament.  With  a  iierfectly  symmetrical  and 
liolished  wire  such  motions  woula  probably  not  occur.  That 
the  motion  ia  not  tikelj  to  he  due  to  other  causes  iserident  , 
from  the  fact  that  it  is  not  of  a  deftnito  direction,  and  ttet 
in  a  very  highly  exhausted  L'lobe  it  ceases  altogether.  The 
|)os8iliility  of  bringing  a  body  to  incandescence  in  an  unex- 
liausted  i^lobe,  or  even  when  not  at  all  enclosed,  would 
seem  to  afford  a  possible  way  el  obtaining  light  effec(S| 
which,  in  perfectit^  methoda  of  pniducing  rapidly  sllar 
nating  potentials,  migbt  be  randend  avulahle  lor  wehl 
purj)oaes. 

In  emplojing  a  commercial  coil,  the  production  of  veiy 
poworiul  brush  effects  is  attended  with  considersUe  dilfi« 
eulties,  fmr  when  these  high  frequendee  and  eooniMmi 
potentials  are  used,  the  best  insulation  is  apt  to  give  ws^. 
Usually  the  coil  is  insulated  well  enough  to  stand  thestraia 
from  convolution  to  coimiliit:  n.  since  two  double  silk- 
covered  parathned  wires  will  withstand  a  pressure  of 
several  thousand  volts;  the  diflicidty  lies  principally 
in  preventing  the  breaking  through  from  the  eeooMsiy 
to  the  primary,  which  is  greatly  faeifiteted  by  the  sunsnt 
issuing  from  the  latter.  In  tlie  coil,  of  course,  the  strain  is 
greatest  from  section  to  section,  but  usually  in  a  larger  coil 
there  are  so  many  sections  that  the  danger  of  a  su<iden 
giving  way  ia  not  very  great.  No  difficulty  will  g^srsUy 
)>e  encountered  in  that  direction,  and,  besides,  the  liability 
of  injuring  the  coil  internally  is  very  much  reduced  by  the 

*  Lsetore  deUverad  before  Uio  AmerioMa  loatitete  of  Ktectitol 
Bngfaieers  at  Colombia  CMkgei  New  York,  ll^r  A 
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fact  that  the  effect  moat  likely  to  be  produced  is  simply  a 
gradual  heating,  which,  when  far  enough  advanced,  could 
not  fail  to  be  observed.  The  princi(Mil  necessity  is  then  to 
prevent  the  streams  between  the  primary  and  the  tube,  not 
only  on  account  of  the  heating  and  [lossible  injury,  but  also 
liecauBc  the  streams  may  diminish  very  considerably  the 
potential  difference  available  at  the  terminals.  A  few  hints 
OS  to  how  this  may  be  accomplished  will  probably  be  found 
useful  in  most  of  these  experiments  with  the  ordinary 
induction  coil. 

One  of  the  ways  is  to  wind  a  short  primary.  Fig.  17 A,  so 
that  the  difference  of  potential  is  not  at  that  length  great 
enough  to  cause  the  breaking  forth  of  the  streams  through 
the  insulating  tube.  The  length  of  the  primary  should  be 
determined  by  experiment.  Both  the  ends  of  the  coil 
should  be  brought  out  on  one  end  through  a  plug  of 
insulating  material  fitting  in  the  tube  as  illustrated.  In 
such  a  disposition  one  terminal  of  the  secondary  is  attached 
to  a  body  the  surface  of  which  is  determined  with  the 
greatest  care  so  as  to  produce  the  greatest  rise  in  the 
potential.  At  the  other  terminal  a  powerful  brush  appears, 
which  may  be  experimented  upon. 

The  above  plan  necessitates  the  employment  of  a  primary 
of  comparatively  small  size,  and  it  is  apt  to  heat  when 
powerful  effects  are  desirable  for  a  certain  length  of  time. 
In  such  a  case  it  is  better  to  employ  a  larger  coil,  Fig.  17b, 
and  introduce  it  from  one  side  of  the  tube,  until  the 
streams  begin  to  appear.  In  this  case  the  nearest  terminal 
of  the  secondary  may  be  contiected  to  the  primary  or  to 
the  ground,  which  is  practically  the  same  thing,  if  the 
primary  is  connected  directly  to  the  machine.  In  the  case 
of  ground  connections  it  is  well  to  determine  experimentally 


But  this  rapid  heating  do«s  not  need  to  discourage 
us  in  the  use  of  iron  cores  in  connection  with  rapidly 
alternating  currents.  I  have  for  a  long  time  been  con- 
vinced that  in  the  industrial  distribution  by  means  of 
transformers,  some  such  plan  as  the  following  might  be 
practicable.  We  may  use  a  comjaratively  small  iron  core, 
subdivided,  or  perhaps  not  even  subdivided.  We  may 
surround  this  core  with  a  considerable  thickness  of  material 
which  is  fireproof  and  conducts  the  heat  poorly,  and  on  top 
of  that  we  may  i>lace  the  primary  and  secondary  windings. 
By  using  either  higher  frequencies  or  greater  magnetising 
forces,  we  may  by  hysteresis  and  eddy  currents  heat  the 
iron  core  so  far  as  to  bring  it  nearly  to  its  maximum 
permeability,  which,  as  Uopkinson  has  shown,  may  be  as 
much  as  16  times  greater  than  that  at  ordinary  tempera- 
tures. If  the  iron  core  were  i)erfectly  enclosed  it  would 
not  be  deteriorated  by  the  heat,  and,  if  the  enclosure  of 
fireproof  material  would  be  sufficiently  thick,  only  a  limited 
amount  of  energy  could  be  radiated  in  spite  of  the  high 
temperature.  Transformers  have  been  constructed  by  me 
on  that  plan,  but  for  lack  of  time  no  thorough  tests  have 
as  yet  been  made. 

Another  way  of  adapting  the  iron  core  to  rapid  tdtema- 
tions,  or,  generally  speaking,  reducing  the  frictional  losaes, 
is  to  produce  by  continuous  magnetisation  a  flow  of  some- 
thing like  7,000  or  8,000  lines  per  square  centimetre 
through  the  core,  and  then  work  with  weak  magnetising 
forces  and  preferably  high  frequencies  around  the  point  of 
greatest  permeability.  A  higher  efficiency  of  converaion 
and  greater  output  are  obtainable  in  this  manner.  I  have 
also  employed  this  principle  in  connection  with  machines  in 
which  there  is  no  reversal  of  polarity.    In  these  ty(>e8  of 
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the  frequency  which  is  beat  8iiitc<l  under  the  conditions  of 
the  test.  Another  way  of  obviating  the  streams,  more  or 
less,  is  to  make  the  primary  in  sections  niu\  supply  it  from 
8C|>arate  well-insulated  sources. 

In  many  of  these  experiments,  when  (wwerful  effects 
are  wanted  for  a  short  time,  it  is  advantageous  to  use  iron 
cores  with  the  primaries.  In  such  case  u  very  large  primary 
coil  may  be  wound  and  placed  side  by  side  with  the 
secondary,  and,  the  nearest  terminal  of  the  latter  being 
connected  to  the  primary,  a  laminated  iron  core  is  intro- 
duced through  the  primary  into  the  secondary  as  far  aa 
the  streams  will  permit.  Under  these  conditions  an 
excessively  [wwcrful  brush,  several  inches  long,  which  may 
be  appropriately  called  "St  Elmo's  hot  fire,"  may  be 
caused  to  appear  at  the  other  terminal  of  the  secondary, 
producing  striking  effects.  It  is  a  most  powerful  ozoniser,  so 
powerful,  indeed,  that  only  a  few  minutes  are  suflicient  to 
fill  the  whole  room  with  the  smell  of  ozone,  and  it 
undoubtedly  possesses  the  quality  of  exciting  chemical 
affinities. 

For  the  production  of  ozone,  alternating  currents  of  very 
high  frequency  are  eminently  suited,  not  only  on  account 
of  the  advantages  they  offer  in  the  way  of  conversion  but 
also  because  of  the  fact  of  the  ozonising  action  of  a  dischai^e 
is  dependent  on  the  frequency  as  well  as  on  the  {wtentiid, 
this  being  undoubtedly  confirmed  by  observation. 

In  these  experiments  if  an  iron  core  is  used  it  should  be 
carefully  watched,  as  it  is  apt  to  get  excessively  hot  in  an 
incredibly  short  time.  To  give  an  idea  of  the  rapidity  of 
the  heating,  I  will  state  that  by  passing  a  powerful  current 
through  a  coil  with  many  turns,  the  inserting  within  the 
same  of  a  thin  iron  wire  for  no  more  than  one  second's 
time  is  sufficient  to  beat  the  wire  to  something  like 
lOOdeg.  C. 
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machines,  as  long  is  there  are  only  few  pole  projection*, 
there  is  no  great  gain,  as  the  maxima  and  minima  of 
magnetisation  are  far  from  the  |)oint  of  maximum  perme- 
ability ;  but  when  the  number  of  the  pole  projections  is 
very  groat,  the  required  rate  of  change  may  be  obtained, 
without  the  magnetisation  varying  so  far  as  to  de))art 
greatly  from  the  point  of  maximum  permeability,  and  the 
gain  is  considerable. 
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The  above  described  arrangements  refer  only  to  the  use 
of  commercial  coils  as  ordinarily  constructed.  If  it  is 
desired  to  construct  a  coil  for  the  express  purpose  of  |>er- 
forming  with  it  such  experiments  as  I  have  described,  or, 
generally,  rendering  it  capable  of  withstanding  the  greatest 
possible  difference  of  potential,  then  a  construction  as 
indicated  in  Fig  l.S  will  be  found  of  advantage.  The  coil 
in  this  case  is  formed  of  two  independent  parts  which  are 
wound  op{K>8itely,  the  connection  between  lx>th  being  made 
near  the  primary.    The  potential  in  the  middle  being  zero, 
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there  is  not  much  tendency  to  jump  to  the  primary,  antl 
not  much  inmlation  is  required.  In  some  crises  the  nudiile 
point  may,  however,  l>e  connected  to  the  primary  or  to  the 
ground.  In  such  a  coil  the  jilaces  of  graatost  difTerence  of 
potential  are  far  apart  and  tlM  oofl  is  capable  of  withstanding 
an  enormous  strain.  The  two  parts  may  be  movable  ao  as 
to  allow  a  slight  adjustment  of  the  capacity  eilect. 

As  to  the  manner  of  insulating  the  coi!,  it  will  be  found 
convenient  to  proceed  in  the  following  way ;  First,  the 
wire  should  be  boiled  in  parafUn,  until  all  the  air  is  out; 
then  the  coil  is  wonad  bj  running  the  wire  throu^  malted 
paraffin,  merely  for  tbe  purpose  of  fixing  the  wire.  The 
ooil  is  then  taken  off  from  the  spool,  immersed  in  a  cylin- 
drical vessel  filled  with  pure  melted  wax,  and  boiled  for  a 
long  time  until  the  bubbles  ceaaa  to  appear.  The  whole  ia 
then  left  to  cool  down  tbonmgU/,  and  then  the  mm  ia 
tefcan  out  of  the  Teaaal  and  tamed  vpinm  bthe.  A  eoD 
made  in  this  manner  and  with  care  is  cspaUo  of  wHHh 
standing  enormous  ]>otcutial  differences. 

It  may  be  found  convenient  to  immerse  the  coil  in 
paraffin  oil  or  some  other  kind  of  oil ;  it  is  a  most  effective 
way  of  insulating,  principally  on  account  of  the  perfect 
exclusion  of  air,  but  it  may  be  found  that^  after  all,  a 
TOBsel  filled  with  oil  is  not  a  very  convenient  thing  to 
handle  in  a  laboratory.  If  an  ordinary  coil  can  be  dis- 
mounted, the  primary  may  bo  taken  out  of  the  tube  and 
the  latter  plugged  up  on  one  end,  filled  with  oil,  and 
the  primary  romaertea.  Thu  affinda  aa  endlaot  ioaida- 
tion,  and  proTenta  thU  fennation  of  the  atnama. 

Of  all  the  experiments  which  may  be  performed  with 
rapidly  alternating  currents,  the  most  interesting  are  those 
which  concern  the  production  of  a  practical  illuminant.  It 
cannot  be  denied  that  the  preaeat  methoda,  though  they 
were  hrilliant  advaneea,  are  very  waatefiil  Some  better 
methoda  must  be  invented,  Rome  more  perfect  ap[>anitus 
dented.  Mo<lern  research  has  ojicnod  new  jiossihilities  for 
the  proiluction  of  an  etlicieiil  source  of  light,  and  the 
attention  of  all  has  bean  turned  in  the  direction 
indicated  by  able  pioneera.  Many  have  been  carried 
away  by  the  enthtiaiaBm  and  paaaion  to  diicoTer,  but 
in  their  zeal  to  reach  resulta,  many  have  been  misled. 
Starting  with  the  idea  of  prcHlucIni,'  electromagnetic  waves, 
thoy  turned  their  attention,  perha^js,  too  much  to  the 
study  of  electromagnetie  eAects,  and  neglected  the  study 
of  eleetroafaatie  phenonoiM.  Naturally,  nearly  every  in- 
TOitifiator  availed  himaelf  of  an  anparatua  rimilar  to  that 
used  in  earlier  experiments.  But  in  those  forms  of  ajiparatus, 
while  the  electromagnetic  inductive  effects  are  enormoua, 
the  electrostatic  effects  are  excessively  small. 

In  the  Uenz  experiments,  for  inatance,  a  hi|diotenaion 
induction  coil  ia  short-circuited  by  an  are,  the  renateiMe  of 
which  is  very  email,  the  smaller  the  more  caji.icity  is 
attached  to  the  terminals  ;  and  the  difference  of  puteniuil  at 
these  is  enormously  diminished.  On  the  other  hand,  when 
the  discharge  is  not  passing  between  the  terminals,  the 
atatie  effects  may  be  considerable,  but  only  qualitativelv  so, 
not  quantitatively,  since  their  riae  and  fall  is  very  sudden, 
and  since  their  frequency  is  small.  In  neither  case,  thero- 
fnn-,  arc  powerful  electrostatic  effect*  perceivable.  Similar 
conditions  exi.st  when,  a.s  in  some  interesting  experiments 
of  Dr.  Lodge,  Leyden  jars  are  discharged  disruptively.  It 
haa  been  thought — and  I  believe  asserted — ^that  in  aueh 
cases  most  of  the  energy  fa  radiated  Into  space.  In  the 
light  of  the  ex{)€riments  which  I  have  described  above,  it 
will  now  not  be  thought  so.  I  feel  safe  in  asserting  that 
in  such  cases  most  of  the  energy  is  partly  taken  up  and 
converted  into  heat  in  the  arc  of  the  discharge  and  in  the 
eondvettog  and  insulating  material  of  the  jar,  some  energy 
being,  of  course,  given  off  by  electrification  of  the  air ;  but 
the  amount  of  the  directly  radiated  energy  is  very  small. 

When  a  high-tension  induction  coil,  operated  by  currents 
alternating  oidy  20,000  times  a  second,  has  iu  'terminahs 
doeed  thraagh  even  a  very  small  jar,  practically  all  the 
energy  passea  through  the  dielectric  of  the  jar,  which  is 
heated,  and  the  electrostatic  effects  manifest  themselves 
outwardly  only  to  a  very  weak  ilcu'rco  Now  the  external 
circuit  of  a  Leyden  jar — that  is,  the  arc  and  the  connections 
of  the  coath^ga--may  be  looked  upon  an  a  circuit fanerating 
alternatiDg  currenU  of  exoHHtvely  high  freqaeney  and 
fairly  high  potential,  wbidi  li  eloaed  twoagh  the  ooatings 


and  the  dielectrio  batmen  them,  and  from  the  above  it  is 
evident  that  the  extem.al  electrostatic  effects  must  be  very 
small,  even  if  a  i  ccoil  circuit,  bo  used.  These  condilion's 
make  it  appear  that  with  the  apparatus  usually  at  hand 
the  observation  of  powerful  electrostatic  effects  was  mp» 
sible,  and  what  experience  has  been  gained  in  thatdirectioo 
is  only  due  to  the  great  ability  of  the  investigators. 

I'ut  powerful  olcctro'^tatic  effects  are  a  siiif  qua  uon  of 
light  production  on  the  lines  indicated  bv  theory.  Electro- 
niagnetic  effects  are  primarily  unavaiUble,  for  the  reasoa 
dmt  to  {MToduce  the  required  effesta  we  would  have  to  pais 
enrrent  impulaes  through  a  conductor  which,  long  bston 
the  ic'piired  frequency  of  the  impulses  could  l)0  reached, 
would  cease  to  transmit  them.  Ua  the  other  hand,  electro- 
magnetic waves  many  times  longer  than  those  of  light,  and 
prodneible  by  audden  discharges  of  a  eondenser,  could  aot 
M  vt^ed,  tt  would  aeem,  except  we  avail  onrselTea  of  their 
eflOBtttpon  conductors  a«  in  the  present  methods,  which  are 
wasteful.  We  could  not  affect  by  moans  of  such  wave»  the 
static  molecular  or  atomic  charges  of  a  gas,  cause  them  to 
vibrate  and  to  emit  light.  Long  transverse  waves  cannot, 
apparently,  produce  such  eflbna,  since  excessively  small 
electromagnetic  disturbances  may  pass  readily  through 
miles  of  air.  Such  dark  waves,  unless  they  are  of  the  len^h  of  | 
true  light  waves,  cannot,  it  would  seem,  excite  lummoul 
radiation  in  a  Oeissler  tube,  and  the  luminous  effects  which  \ 
are  producible  by  induction  in  a  tube  devoid  of  electrod(%  | 
I  am  inclined  to  consider  aaheiiM;  of  an  elactcaotatieDataNi 

To  produce  such  luminous  eneets,  stnught  eleetrosUtic 
thrusts  arc  required  ;  these,  whatever  bo  their  frequency, 
may  disturb  the  molecular  charges  and  produce  light 
Since  current  impulses  of  the  required  frequency  cannot 
peas  through  a  conductor  of  meaaurable  dimensioDS,  ws  i 
must  work  with  a  gas,  and  then  the  prodnetfon  of  powerfal 

electrostatic  effects  l)econie3  an  imperative  necessity. 

It  has  occurred  to  me,  however,  that  electrostatic  effects 
are  iri  many  waj's  availahlc  for  the  jiroduction  of  light.  For 
instance,  we  may  place  a  body  of  some  refractory  material 
in  a  closed,  and  preferably  more  or  less  exbawtad,  (^As, 
connect  it  to  a  source  of  high,  rapidly  alternating,  potwtisi 
causing  the  molecules  of  the  gas  to  strike  it  many  tintfsa 
second  at  enormous  sj^eds,  and  in  this  manner,  with 
trillions  of  invisible  hammers,  pound  it  until  it  gets  incan- 
descent ;  or  we  may  place  ft  hMf  in  ft  v«n  highly-exhaostid  | 
lobe,  in  a  non-atriking  vaeoniB,  and  Vf  flmuoying  vwy 
igh  frequendee  and  potentials  transfer  aulndeat  eneq7 
from  it  to  other  hcKlies  in  the  vicinity,  or  in  general  to  the 
surroundings,  to  maintain  it  at  any  degree  of  incandes- 
cence, or  we  may,  by  moans  of  such  rapidly  alternating 
high  potentials,  disturb  the  ether  carried  by  Uie  moleeulei 
of  a  gas  or  their  static  chsrgee,  eauring  them  to  vibrate  and 
to  emit  light.  But,  electrostatic  effects  being  dependent  open 
the  jw)tential  and  freipiency,  to  produce  the  most  powerful 
actif  in  it  desirable  to  increase  both  as  far  as  practicable.  I 
It  may  be  possible  to  obtain  quite  fur  results  by  keeping  I 
either  of  these  faotora  small,  provided  the  other  ia  snffi- 
ciently  great ;  but  we  are  limited  in  both  directions.  1^ 
ex|)erience  demonstrates  that  we  cannot  go  below  a  oertsin 
frequency,  for,  first,  the  |)otenti.il  then  Ix-eomcs  so  frrtat 
that  it  is  dangerous  ;  and,  secondly,  the  light  production  is 
le«8  ethciont. 

I  have  found  thst,  by  using  the  ordinary  low  fieqaeoeisii 
the  physiological  eflbet  of  the  current  required  to  maintafai 

at  a  certain  degree  of  brightness  a  tube  4ft.  long,  pro^nded 
at  the  ends  with  outside  and  insi<le  condenser  coatings,  is  so 
poweHul  that,  I  think,  it  might  prvxluco  serious  injury  to 
those  not  accustomed  to  such  shocks ;  whereas,  with  20,000 
alternations  per  second,  the  tube  may  be  maintained  at  the 
same  degree  of  brightness  without  any  effect  being  felt. 
This  is  due  principally  to  the  fact  that  a  much  smiller 
potential  is  required  to  produce  the  same  light  effect,  and 
also  to  the  higher  efficiency  iu  the  light  production.  It  ii 
evident  that  the  efficiency  in  such  caeea  ia  the  greater,  the 
higher  the  frequency,  for  the  quicker  the  proceas  of  ehaiidag 
and  discharging  the  molecules,  the  leas  energy  wiD  be  lost 
in  the  form  of  dark  radiation.  But,  unfortunately,  we 
cannot  go  beyond  a  certain  frequency  on  account  of  the 
difficulty  of  producing  and  conveying  the  effects. 

I  have  stated  above  that  a  body  enclosed  in  an  uoex- 
hauit«d  Imlb  maj  be  intensely  heated  by  simply  connecting 
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it  with  a  source  of  rapidly  alternating  potential.  The 
heating  in  such  a  case  is,  in  all  probability,  due  mostly  to 
the  bombardment  of  the  molecules  of  the  gas  containe«l  in 
the  bulb.  When  the  bulb  is  exhausted  the  heating  of  the 
body  is  much  more  rapid,  and  there  is  no  difficulty  whatever 
in  bringing  a  wire  or  filament  to  any  degree  of  incandes- 
cence by  simply  connecting  it  to  one  terminal  of  a  coil  of 
the  pro{>er  dimensions.  Tnus,  if  the  well-known  ap|)aratus 
of  Prof.  Crookes,  consisting  of  a  bent  platinum  wire  with 
vanes  mounted  over  it,  Fig.  19,  bo  connected  to  one 
terminal  of  the  coil — either  one  or  both  ends  of  the  platinum 
wire  being  connected — the  wire  is  rendered  almost  instantly 
incandescent,  and  the  mica  vanes  are  rotated  as  though  a 
current  from  a  battery  were  used.  A  thin  carbon  filament, 
or  preferably  a  button  of  some  refractory  material,  Fig.  20, 
even  if  it  be  a  comparatively  poor  conductor,  enclosed  in  an 
exhausted  globe,  may  be  rendered  highly  incandescent ; 
and  in  this  manner  a  simple  lamp  capable  of  giving  any 
desired  candle-power  is  provided. 

The  success  of  lam)>s  of  this  kind  would  depend  largely 
on  the  selection  of  the  light-giving  bodies  contained  within 
the  bulb.  Since,  under  the  conditions  described,  refractory 
bodies — which  are  very  poor  conductors  and  capable  of 
withstanding  for  a  long  time  excessively  high  degrees  of 
temperature — may  bo  used,  such  illuminating  devices  may 
be  rendered  successful. 

It  might  be  thought  at  first  that  if  the  bulb  containing 
the  filament  or  button  of  refractory  material,  be  i)erfectly 
well  exhausted — that  is,  as  far  as  it  can  bo  done  by  the  use 
of  the  best  ap{)aratus — the  heating  would  be  much  less 
intense,  and  that  in  a  perfect  vacuum  it  could  not  occur  at 
all.  This  is  not  confirmed  by  my  experience ;  quite  the 
contrary,  the  better  the  vacuum  the  more  easily  the  Ixxlios 
are  brought  to  incandescence.  This  result  is  interesting 
for  many  reasons. 


Fio.  19.  Fio.  20. 


At  the  outset  of  this  work,  the  idea  presented  itself  to 
me  whether  two  bodies  of  refractory  material  enclosed  in  a 
bulb  exhausted  to  such  a  degree  that  the  discharge  of  a 
large  induction  coil,  ojKjrated  in  the  usual  manner,  cannot 
(Vass  through,  could  be  rendered  incandescent  by  mere  con 
denser  action.  Obviously,  to  reach  this  result,  enormous 
potential  differences  and  very  high  frequencies  are  required, 
as  is  evident  from  a  simple  calculation. 

But  such  a  lamp  would  {Kjssess  a  vast  advantage  over  an 
onlinary  incandescent  lamp  in  reganl  to  etficicncy.  It  is 
well  known  that  the  efficiency  of  a  lamp  is  to  some  extent 
a  function  of  the  degree  of  incandescence,  and  that,  could 
we  but  work  a  filament  at  many  times  higher  degrees  of 
incandescence,  the  efficiency  would  be  much  greater.  In 
an  ordinary  lamp  this  is  impracticable  on  account  of  the 
destruction  of  the  filament,  and  it  has  been  determined  by 
experience  how  far  it  is  advisable  to  push  the  incan- 
descence. It  is  impossible  to  tell  how  much  higher 
efficiency  could  be  obtained  if  the  fihimcnt  could  with- 
•tand  indefinitely,  as  the  investigation  to  this  end 
obviously  cannot  be  carried  beyond  a  certain  stage ;  but 
there  are  reasons  for  believing  that  it  would  be  very 
considerably  higher.  An  improvement  might  be  mailo  in 
the  ordinary  lamp  by  employing  a  short  and  thick  caibon  ; 
but  then  the  leading-in  wires  would  have  to  be  thick,  and, 
besides,  there  are  many  other  considerations  which  render 
such  a  modification  entirely  impracticable.  But  in  a  lamp 
as  above  described  the  leading-in  wires  may  bo  very  small, 
the  incandescent  refractory  material  may  be  in  the  shajw  of 
blocks  off'ering  a  very  small  radiating  surface,  so  that  less 
energy  would  be  required  to  keep  them  at  the  desired 
incandescence ;  and,  in  addition  to  this,  the  refractory 


material  need  not  be  carbon,  but  may  be  manufactured 
from  mixtures  of  oxides,  for  instance,  with  carbon  or  other 
material,  or  may  be  selected  from  iMxlics  which  are  practi- 
cally non-conductors,  and  capable  of  withstanding  enormous 
degrees  of  tero|)erature. 

All  this  would  point  to  the  i»os8ibility  of  obtaining  a 
much  higher  efficiency  with  such  a  lamp  than  is  obtainable 
in  ordinary  lam[)«.  In  my  experience  it  has  been  demon- 
strated that  the  blocks  are  brought  to  high  degrees  of 
incandescence  with  much  lower  {wtentials  than  those 
determined  by  calculation,  and  the  blocks  may  be  set  at 
greater  distances  from  each  other.  We  may  freely  assume, 
and  it  is  probable,  that  the  molecular  Iwmbanlment  is  an 
important  element  in  the  heating,  even  if  the  globe  be 
exhausted  with  the  utmost  care  as  I  have  done;  for  although 
the  number  of  the  molecules  is,  com|iaratively  speaking, 
insignificant,  yet  on  account  of  the  mean  free  path  being 
very  groat,  there  are  fewer  collisions,  and  the  molecules 
may  reach  much  higher  speeds,  so  that  the  heating  eff'ect 
due  to  this  cause  may  be  considerable,  as  in  the  Crookes 
experiments  with  radiant  matter. 

But  it  is  likewise  (WEsible  that  we  have  to  deal  here  with 
an  increased  facility  of  losing  the  charge  in  very  high 
vacuum,  when  the  potential  is  rapidly  alternating,  in  which 
case  most  of  the  heating  would  be  directly  due  to  the 


Fio.  21.  Fi«.  22. 


surging  of  the  charges  in  the  heated  bodies.  Or  else  the 
observed  fact  may  Im)  largely  attributable  to  the  effect  of 
the  points  which  I  have  mentioned  above,  in  consequence 
of  which  the  blocks  or  filaments  contained  in  the  vacuum 
are  equivalent  to  condensers  of  many  times  greater  surface 
than  that  calculated  from  their  geometrical  dimensions. 
Scientific  men  still  diS'ei  in  opinion  as  to  whether  a 
charge  should,  or  should  not,  be  lost  in  a  {lerfect  vacuum, 
or,  in  other  words,  whether  ether  is,  or  is  not,  a  conductor. 
If  the  former  were  the  case,  then  a  thin  filament  enclosed 
in  a  perfectly  exhausted  glolie,  and  connected  to  a  source 
of  enormous,  steady  (ratcntial,  would  lie  brought  to  incan- 
descence. 

Various  forms  of  lamps  on  the  above  described  principle, 
with  the  refractory  bo<lies  in  the  form  of  filaments,  Fig.  21, 
or  blocks.  Fig.  22,  have  been  constructed  and  operated 
by  me,  and  investigations  are  being  carried  on  in  this  line. 
There  is  no  difficulty  in  reaching  such  high  degrees  of 
incandescence  that  ordinary  carbon  is  to  all  appearance 
melted  and  volatilised.  If  the  vacuum  could  be  made 
absolutely  perfect,  such  a  lamp,  although  inoperative  with 
an|>aratu8  ordinarily  used,  would,  if  o|)erated  with  currents 
of  ihe  required  character,  afford  an  illuminant  which  would 
never  be  destroyed,  and  which  would  be  far  more  efficient 
than  an  onlinary  incandescent  lamp.  This  {lerfcction  can, 
of  course,  never  be  reached,  and  a  very  slow  destruction 
and  gradual  diminution  of  the  size  always  occurs,  as  in 
incandescent  lamps  ;  hut  there  is  no  jiossibility  of  a  sudden 
and  i)reraature  disabling  which  occurs  in  the  latter  by  the 
breaking  of  the  filament,  especially  when  the  incandescent 
bodies  are  in  the  shape  of  blocks. 

(To  be  continued.) 
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nmmm  brtbr  tham  cubb. 

The  recent  railway  accident  at  PariK,  in  whicli  one 
train  telescoped  another,  and  in  which  more  persons 
probably  were    indirectly  killed  or  injured  than 
direetly,  b«8  brought  about  »  sngKastion  wotOxf 
of  careful  consideration  by  our  railway  juithoritics. 
Tn  the  accident  referred  to,  the  carriaRea  were  set 
on  fire  either  by  the  coal  from  the  engine  fire,  by 
the  gas  ttseil  for  lighting,  or  by  both.  The  danger 
from  the  coal  of  the  engine  is  more  remote  in 
accidents  of  the  kind  than  the  danger  from  the  gas. 
It  has  been  pointed  out  that  if  trains  wore  gene- 
rally lighted  by  oteelxifiiiy,  the  ehanoe  of  eaxriagea 
catching  fire  in  an  aeeident  would  be  very  small. 
Certainly  there  wonld  be  less  danger  with  olectricity 
than  with  gas ;  but  railway  managers  arc  only  slowly 
realising  the  old  aadom  that  pnyrontUxn  is  better 
than  cure.   The  railway  era  commflDced  with  open 
trucks  for  paRsengers,  with  carriafjes  built  upon  the 
plans  of  the  old  stage  coach — stutiy  and  uncomfort- 
able. Gradually  the  paseeogers  were  aheltexed,  and 
more  and  more  care  was  taken  with  signalling 
apparatus — each  move  in  advance  in   the  latter 
direction  being  for   the   purpose  of  preventing 
aeddente.    The  partial  block  gave  way  to  the 
alisulute  block ;  interlocking  points  and  signals, 
the   abob'tion   of  facinp  points,    were    one  and 
all  moves  in  the  dir^tion  of  prevention.  While 
iniprovemoit  was  being  made  in  the  permanent 
way,  improvement  waa  also  going  on  in  legaid  to 
the  comfort  of  passengers.   The  strain  upon  the 
physical  man  during  a  journey  to  Antwerp  by  the 
0reat  Eastern  Bsilway,  to  Edinburgh  by  the  6-rest 
Northern,  to  Leeds  by  the  Midland,  to  Holyhead  by 
the  Loinlon  and  Nortb-Westem,  to  Bristol  by  the 
Great  Western,  is  hardly  more,  if  it  be  as  much,  than 
the  strain  firom  any  suburban  retreat  requiring  three 
quarters  of  an  hour's  journey  to  the  City.  Preven- 
tion i)t  acciilfiit,  [rrt'Vtnition  of  discomfort  during 
long  journeys,  have  been  constantly  moving  views 
with  the  managers  of  most  of  our  railway  systems. 
The  one  weak  link  seems  to  have  been  suburban 
traffic,  and  this,  especially  on  the  southern  lines,  is  a 
disgrace  to  civilisation.    It  may  be  asked,  however, 
whether  the  greatest  induMment  in  ttie  ^es  of  the 
managers  to  improve  permanent  wa>y  and  tolling'* 
stock  has  not  been  that  such  improvement  pays. 
The  first  and  ruling  pasbion  of  a  manager  is  to  make 
his  line  pay.    The  suggestion  to  light  railway 
carriages  with    electrical    apparatus  is  one  we 
heartily   support,  in   that   we  imagine  it  would 
be  au  improvement  appreciated   by  the  travel- 
ling pubhc,  would  conduce  to  greater  safety  and 
comfort,  and,  above  all,  would  pay.   The  Zttme^ 
lias  (iuite  recently  ailJt  il  its  quota  of  evidence  to  the 
view  that  electricity  in  workshops  and  warehouses  is 
healthy ;  we  should  like  to  have  its  opinion  as  to  the 
evil  effects  of  train  lighting  upon  the  eyes  of  constant 
travellers.    It  is  absurd  to  pr(»acb  a  doctrine  of 
do  not  read  in  a  train.     Business  men  must 
mad,  and  travellers  on  pleasure  bent  will  read. 
The  best  method  to  ooimtsffaet  the  evil  effioct 
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of  such  readinp  ii?  to  proride  plenty  of  light. 
Better  a  superabaudance  than  a  lack.  It  is, 
tban,  not  so  much  en  account  of  the  Um  danger 
when  m  Mtudent  occars  that  w«  advocate  the 
OBO  of  flcctric  train-lighting,  because  we  believe 
the  great  object  is  primarily  to  prevent  the  accident ; 
bat  we  would  have  snob  lighting  become  general  in 
order  to  prevent  the  evils  arising  frotn  the  pre.sent 
system,  wliicli  consists  siinjily  in  raak-in^'  ilarkncs'-- 
visible.  What  is  there  to  prevent  electrical  tram 
lighting  ?  It  ia  by  no  mean*  »  difficult  problem,  and 
we  donbt  if  it  ia  a  more  costly  one  than  aomo  of  the 
q^tems  at  present  m  use  of  lighting  by  gaa. 


TRAMWAYS. 

It  may  be  rcmcmlxaetl  that  exact  figures  aR  to 
the  electrical  working  of  tramways  was  in  a  measure 
promifled  by  the  chairman  of  the  Birmingham 
Central  Tramways.  This  promise  has  been  fulfilled 
in  the  tables  appended  to  the  report  of  the  directors, 
given  elsewhere.  Even  tbeee  figures  are  delusive, 
and  the  elet^iical  work  does  not  show  aa  well  as  it  will 
in  the  fntove.  Difficulties  ware  encountered  and  had 
to  be  overcome,  which  increases  the  cost,  but  it  is 
satisfactory  to  learn  from  the  report  that  the  profit 
earned  ia  steadily  improving.  Care  must  be  taken 
not  to  make  invidious  comparisons  betwem  tram 
lincB.  It  cannot  be  taken  that  because  a  line  at 
one  place  is  satisfactorily  worked,  a  similar  line 
at  another  place  would  show  similar  results.  The 
amount  of  possible  traffic  varies  in  difierent  tocalitiei>. 
Ilnwever,  the  important  point  to  decide  is  to  find 
the  minimum  cost  of  working  under  given  conditions. 
Tbe  tabhe  referred  to  analyse  the  expenses  showing 
the  cost  per  mile  ran.  Tbe  totals  show  cost  per 
mile  with  steam  to  be  10'99d. ;  with  horses,  9-70cl. ; 
with  cables,  6-33d. ;  and  with  electricity,  9-90d. 
Heie  eeUe  traction  shows  best,  that  of  electricity 
and  horaes  being  almost  the  same,  while  steam  is  the 
moetooatly. 


CORRESPONDENCE. 


'  Om  nun't  wonl  U  no  mui'i  wwd. 


TOWNLET'S  DUPLEX  ALASll 

Str, — In  answer  \Tr.  Townley's  htt'-r  of  tn  tlw's 
it'iuc  re  his  duplex  al.uLu,  I  have  taken  hio  »wJv;co  ^nd 
again  taken  the  trou!i]e  read  carefully  the  description  of 
hiB  alarm  given  iu  your  uaper,  and  fail  to  see  where  the 
faeedom  from  siritches  and  complicated  parts  comes  in. 

If  Mr.  Toimlev  will  now  do  me  the  favour  to  also 
eanfully  read  botn  his  articles  and  my  own,  he  will  see 
that  his  arrangement  i:onj[irisCH  a  bell  with  five  moving 
[larta.  In  miao  there  is  one.  Hifl  contacts,  F  and  P',  are 
lable  to  oxidise.  With  mercury  cupe  bad  contact  it 
impoHibis.  Ue  trust*  to  plaiu  oontoet  in  ekick.  lo  mine 
there  Is  m  mmlAt  witb  a  niifaedpe  tever,  whieb  drops  into 
a  .^plit  pillar,  actuated  by  a  spiral  spring  witli  a  rotary 
prcesiirc  of  21b. ;  thus  securing  a  powerful  ruhtiing  contact. 

He  ha-s  had  his  clock  and  alarm  in  use  for  12  months  ; 
I  have  had  mine  in  use  full  five  years,  therefore  -  Hve 
noOOIflMndations. 

In  oonclusioD,  I  still  fail  to  see  the  oofelty  attached  to 
Townloy'a  dt^x  alarm. — Yours,  etc., 

Norwosdt  8.&,  Joly  31, 1881.  A.  MclfBXiir. 


BDISOM  DYNAMO  AMD  MOIOB.'' 


It  is  one  thine;  to  make  a  dynamo  or  motor  from  explicit 
instructions  and  quite  another  thing  to  design  a  machine 
adapted  to  generate  or  be  operated  by  a  particular  current 
The  former  is  purely  mechanical  and  within  the  range  of 
most  machinists  and  amateurs,  while  the  latter  is  entirely 
within  tbe  province  of  the  electrical  engineer  or  electrician. 
Wbeotbe  work  of  oucbine  boilding  proceeds  ■imnltaneoaily 
with  the  study  of  fnndaaental  principles,  real  progrew  is 
T^;idr  For  the  benefit  of  those  who  prwecd  in  this  way, 
and  in  answci  to  many  cmjuirers,  we  give  a  detailed  de- 
scription of  an  J'xlison  ■26-kilowatt  machine,  designed  for 
use  as  a  dynamo  for  supplying  a  current  for  five  Edison 
standard  umpt,  or  for  ass  on  ttie  Edimn  eireuit  ss  a  f-h.p. 
motor. 

Before  beginning  the  description  of  the  machine,  it  is 
but  fair  to  say  that  it  is  thoroughly  well  made  in  every 
particular.  The  insulation  in  every  part  is  very  perfect, 
and  the  whole  is  so  wsU  node  that  any  sinf^le  nsdune 
built  by  a  mechanic  or  anatenr  could  hut  suffer  1^  oom* 
parison  with  it ;  and,  furthermore,  wo  doubt  if  any  maker 
of  a  tingle  machine  could  even  {lurchase  the  mut«rialH 
required  fur  the  price  asked  for  the  miichirie  by  the  regular 
manufactuters.  Therefore,  if  tbe  machine  is  wanted,  we 
advise  a  ^^orohaaa.  If  eacporienoo  it  wanted,  the  making  of 
the  machine  comes  first  in  order,  with  a  prohaUo  puvehass 
to  follow. 

The  engravings  are  one  sixth  the  actua.  size,  linear 
measurement. 

The  base,  which  is  of  brass,  is  made  hollow,  as  shown. 
It  is  14in.  long,  7^in.  wide,  Ijin.  deep  at  tbe  cods,  witb 
two  1  |in.  elevations  at  tbe  middle  for  reoeivinc  the  cast* 
iron  pole-pieces  of  the  field  magnet,  which  are  floeh  sscorsd 
to  the  base  by  tyro  «imall  Ui[<  l>oU«  extendtQg  apmudly 
through  the  base  and  into  tho  pole-pieces. 

The  upper  surfaces  of  the  pole-pieces  are  truly  faced 
for  reesinne  tho  cjHipdrieal  field  magnet  eors^  whioh 
are  node  <n  Swedish  iron  S|ia.  hi  duunfllor  and  4|in. 
long.  These  magnet  cores  are  each  held  in  position  by  a 
threaded  stud  screwed  into  the  pole-iiiec€  and  entering 
magnet  core.  Each  core  is  provided  with  a  vulcanised  fibre 
colbr  at  each  end,  which  is  ^in.  thick  aod  |ia.  wide.  Upon 
each  con,  and  between  the  nbre  eoUors,  i»  wound  SMb.  of 
No.  24  silk  covered  copper  wire,  with  a  wrapping  oi  thin 
varnished  paper  between  the  layers.  The  cores,  before 
winding,  are  thoroughly  insulated  ivith  the  same 
material.  The  fibre  collars  are  each  held  in  place  by 
three  conical-headed  screws  entering  the  end  of  the 
con,  with  fchur  beads  projeeting  bsyend  tbs  body 
oF  tbe  core.  To  the  iansr  and  outer  ends  of  the 
winding  of  each  arm  of  the  magnet  are  attached  pieces 
of  larger  wire  to  avoid  breakage,  and  the  inner  ends  are 
led  out  through  grooves  in  the  fibre  collars.  The  yoke,  of 
Swedish  iron,  is  2|in.  wide,  8|in.  thick,  ood  7lio.  long.  It 
b  held  in  position  on  the  eerae  by  two  lin.  bronn  studs, 
each  threaded!  at  the  upper  and  lower  ends,  and  furnished 
with  a  collar  which  fits  into  tho  counterborcd  part  of  the 
hole  in  the  yoke.  The  studs  are  sipiared  at  the  upjxjr  ond 
to  receive  a  wrench,  ami  a  mit  is  placed  on  each  stud  above 
tho  yoke  for  clamping  it  securely  after  adjustment.  The 
machine  is  regulated  or  adapted  to  any  work  requiring  leas 
thiin  its  full  power  by  raising  tbe  yoks  more  or  leii.  The 
y  <'.>j  io  provided  with  SB  ^f,  by  mflons  of  which  tho 
machine  may  lifted. 

Front  and  tear  boards  of  raaho^ny  are  arranged  on 
opposite  sidss  of  the  yoke,  and  heU  m  |dace  hy  brass  pktos 
at  the  ends. 

The  outride  ends  of  tho  field  miignet  OOilSSre  OOBDSOtsd 
with  binding  post.s  on  the  rear  board. 

A  variable  resistance  of  10  or  15  ohms  is  inserted  between 
these  posts  when  the  machine  is  used  as  a  dynamo.  In  the 
front  board,  at  the  right-hand  side,  is  secured  a  bronss 
(  .I'^ting,  known  as  tbe  right  hand  motor  head  field  magnet 
tciiiiinal.  This  is  adapted  to  receive  tho  line  wire,  akoone 
of  tho  leatls,  tho  upper  ctid  of  which  is  screwwl  to  the 
casting.  The  lower  end  of  the  lead  is  secured  to  a  lead 
teraiinat  attselisd  to  a  block  of  wood  sseursd  to  the  rigbt- 
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band  pole-piece.  At  the  right-hand  side  of  the  machine  a 
similar  arrangomont  of  the  lead  is  found,  but  the  upper  lead 
terminal  is  made  in  two  sei>arate  parts,  one  attached  to  the 
lead,  the  other  being  connected  with  the  line ;  both  being 
furnished  with  copjier  switch  tongues.  The  switch  arm 
turns  on  a  stud  projecting  from  the  front  board,  and  carries 
a  loose  triangular  switch-plate  of  copper,  having  a  knife- 
edge  which  readily  enters  between  the  switch  tongues.  The 
switch  has  a  T  handle  of  hard  rubber,  by  means  of  which 
it  is  turned.  A  stop  pin  projoctintt  from  the  front  board 
limits  the  rearward  movement  of  the  switch  arm. 


Small  Edison  Dynamo  or  Motor. 


The  inside  end  of  the  right  magnet  coil  is  connected  with 
the  right  hand  lead,  and  the  inside  end  of  the  left-hand 
magnet  coil  is  connected  with  the  lower  half  of  the  left- 
hand  lead  terminal. 

At  opposite  ends  of  the  base  there  arc  plane  surfaces,  to 
which  arc  secured  the  self-oiling  bearings  of  the  armature 
shaft.  Each  bearing  has  a  hollow  standard  furnished  with 
a  cap  which,  t-  gether  with  n  cross-piece  in  the  hollow 
standard,  forms  a  supjwrt  for  the  spherical  central  jiortion 
of  the  bronze  ileevo  forming  the  journal  box  proper. 


Side  View  of  Field  Magnet,  Partly  in  Section. 

This  sleeve  is  shorter  than  the  outer  portion  of  the 
bearing,  and  is  slotted  across  the  top  to  allow  two  braes 
rings  to  ride  U|)on  the  armature  shaft  These  rings  dip  in 
the  oil  in  the  hollow  standard,  and  as  they  revolve  carry 
oil  to  the  shaft  in  quantities  more  than  sufficient  for  the 
purjwse  of  lubrication.  The  oil  is  distributed  throughout 
the  bearing  by  means  of  spiral  grooves  formed  in  the  inner 
surface  of  the  journal  box.    The  surplus  oil  drops  back 


into  the  hollow  standard.  A  screw  plug  in  the  lower 
portion  of  the  standard  allows  of  the  renewal  of  the  oiL 
The  bearings  at  opposite  ends  of  the  machine  are  alike 


Edi«on  Switch. 

except  that  the  cast-iron  support  of  the  bronze  journal  box, 
at  the  commutator  end  of  the  armature,  is  turned  on  its 
inner  end  to  receive  the  brush  yoke. 

(To  be  continued.) 


THE  ELECTRIC  TRANSMISSION  OF  POWER.* 

BV  OISBEKT  RAPP. 

LEtTl  RK  in. 

As  an  example  of  a  large  modem  traTismission  plant,  T  select, 
for  iUustration,  thnt  erected  a  few  mouths  ago  fur  the  Schaff- 
haiiaen  Spinning  Mills.  Tliis  exiiinple  is  not  only  interesting 
on  account  ot  its  magnitude,  but  bccftuse  it  has  been  planted, 
»o  to  say,  into  the  very  stronghold  of  rope  transmission — 
n.-kuiL'Iy,  at  the  Foils  of  the  Rhino,  where  the  last  gencratiou  of 
Swim  engineers  carried  out  such  admirable  work  in  teledjuamic 
transnuMion  that  the  present  generation  can  only  copy,  bat 
cannot  improve  upon  it.  And  the  grand  example  sot  by 
Itedtenbachcr,  Amsler,  and  others,  on  the  Rhino  has,  as  a 
matter  of  fact,  been  largely  copied  at  other  ]>lace8.  There  is 
hardly  a  laive  engineering  works  in  Switzerland  or  the  South  of 
(ierniany  where  rope  transmission  in  somo  form  or  other  will 
not  be  found,  but  the  best  days  of  this  system  are  pansed. 
Till  recently,  rope  transmission  held  the  field  abaolutely,  not 
because  it  was  perfect,  but  because  there  was  nothing  better. 
Now,  huwover,  we  have  something  better  in  electric  traimmis- 
aion,  and  the  Hying  ropes  are  being  steadily  replaced  by  the 
electric  conductors.  In  the  first  pLsoe,  the  capacity  of  tele- 
dynnmic  transmission  to  deal  with  largo  {Kiwers  iji  limited. 
During  last  year  the  Niagara  Commiaaion  ins]>ected  a  largo 
number  of  plants  in  Kun>[>e,  and  came  to  the  conclusion  that 
330  h.p.  is  the  very  utmost  which  can  be  dealt  with  by  a  single 
rui>o,  BO  that  above  this  power  we  must  employ  more  ropea  with 
a  corresponding  complication  in  the  gear.  I  need  hardly  say 
that  no  such  limit  exists  in  electric  transmission.  But  there  are 
other  difhcultics  in  connection  with  ropes.  They  wear  out  very 
fast,  their  supi>ort  at  the  translating  stations  on  the  lino  rcMiuires 
the  erection  of  very  heavy  and  costly  structures,  and  they  are 
largely  influenced  by  climatic  changea,  causing  oxcessivu  strains 
at  Boinu  times,  and  slipping  at  others.  These  conaideratioiis 
have  induced  the  managers  of  the  SchaiThausen  Spinning  Mills 
to  adopt  electric  transmission  in  tho  very  spot  whore  rope 
transmission,  in  years  gone  by,  has  received  its  most  perfect 
development  possible. 

The  situation  of  the  works  is  shown  on  tho  diagram.  Fig.  1. 
The  spinning  mills  nro  on  one  side,  and  the  getierviiing  station 
is  on  tho  other  side  of  tho  river,  the  distance  between  tho  two 
being  about  750  yards.  In  the  generating  station  there  is  room 
for  five  350-h.p.  turbines,  of  which  four  are  now  in  place,  but 
of  these  only  two  are  us  yet  used  in  connection  with  the  electric 
l>ower  transmiasion  I  am  about  t<i  describe.  The  power  of  these 
turbines  is  sold  to  the  Spinning  Company  at  tho  rate  of  £2.  168. 
per  annual  horse-power  taken  oK  tho  rojio  pulleys,  Fig.  2.  The 
turbines  are  horizontal  wheels,  and  their  vertical  axes  are 
geared  by  bevel  wheels  with  the  rope  pulleys,  by  which  motion 
is  conveyed  through  cotton  ropes  to  the  two  generating 
dynamos.  The  latter  are  six-polo  iiiachiiica,  each  designed  for 
an  output  of  330  amperes  at  624  volts,  and  in  regular  work 
these  machines  are  coupled  parallel.  The  machines,  and, 
in  fact,  the  whole  instalktion,  with  the  exception  of  the 
hydraulic  works,  has  been  designed  by  Mr.  Brown,  to  whom 
I  am  indebted  for  the  particulars  I  now  bring  before  you. 
riie  electrical  part  of  tho  plant  was  made  and  erected  by  the 
Oerlikon  Engineering  Wurks.  The  line  consists  of  four  cables 
(each  having  an  area  of  '437  of  a  square  inch),  and  is  sup- 
[yortod  at  four  intermediate  points,  besides  the  supports  at 
tho  terminuses.  Ono  of  tho  intonnediate  supports  is  tho  old 
turbine-house,  wliich  in  former  times  was  used  in  connection 
with  the  wire  roi>e  transmlssiou  ;  the  others  are  towers  of  iron 

*  Cantor  lectures  delivered  before  the  Society  of  Arts. 


THE  ELECTRICAL  ENGINEER.  AUGUST  7,  1891. 


135 


framework,  46ft.  high,  oue  of  which  is  shown  to  a  l&rger  scalo  joint ;  whilst,  at  the  suae  time,  the  strain  u  divided  between 

in  Fig.  1.    The  spea  where  the  line  croeses  the  river  is  330ft.,  all  the  wires  in  the  moet  even  way  possible.   The  inner  box  !■ 

and  whem  ifc  pHMi  aiaiig  th*  dian  «f  tb*  rim  tll*  ■pao  is  surroundod  by  an  out«r  box,  and  the  intervening  space  is  cast 

430ft.  out  with  sulphur,  whivli  is  an  excellent  insulating  material,  and 


I 


Fm.  L 


You  may  imagine  that  the  proper  support  and  insulation  of  applied  in  this  way,  of  sufficient  mechanical  strength  to  retiat 

cables  of  that  Bi/«,  and  willi  hi<         i  a{iHn,  ia  ii  iiiattor  of  con-  the  large  forces  invulvud  in  tlio  supporting  of  these  heavy  cablet, 

siderable  difficulty.  The  use  of  gluss  or  earthen  ware  iiisulittors  on  In  mountainous  countries,  where  thuuderstorma  are  frequent 

•  •taIk,M«niil«yedfovtlMmppcirtolt«l«gnflilinMMd  and  violant,  dm  prataotiim  of  Uim  from  Ui^MaiiiV 


VM.S. 


light  wiiM^  ii, of  eaiiiMi,oiitoC the qvMtion.  We aniitkfevsioma-  I  wMu  that  moit  not  h*  ovnriooked.  The  line  I  am  describin^g 
tUng  TOfly  modi  inon  mhataatial,  Hid  tbii  haa  boon  pmvidod  |  k  jnotoetod  ia  a  twofold  auuwer.  In  the  fint  plaoe,  there  is 
in  tha  mannor  ahown.  Fig.  S.  Maar  tba  km  of  aadt  port  than  |  atawtdnd  ovor  IJm  fow 

an boltad  totha  iron  inunowork  foor  of  ihe  bona  ahown  on  '  tfgjht  ov«r  dio  ati^poirta*  and  in  good  olootrio  oomMation  win 


tlusdiagnm  ;  one farOMhlfainof  MkUoa.  Hie innov box Mma  their  iron  framework,  and,  therefore,  with  earth.  The  object 
s>  a  kind  of  junction  or  oonaaolfag  piaoa  botwon  UMOable  of  this  arrangement  is  to  act  as  an  ordiiuiry  lightning  protector, 
enda,  which  are  opened  out  as  shown.  Molten  zinc  is  thannnin,  on  the  suppoaikion  titak  a  li|^ilmiiig  fbab  wUl  nther  go  to  eactli 
and  aunonndaevery  single  wire,  thua  makipga  perfect  ihcliical   by  way  of  tteiteeleaUeeadoiieof  ^toweit  that  ran  alau 
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th*  electric  lino.  But  lightniiii,'  ftaahos  &ro  aometiuuia  very 
wnlie,  M  WM  ihown  cx]>priniei)tally  in  this  very  room,  in  the 
■dmirable  "Mann  Lectures"  which  Prof.  Ixtdge  daUvend 
before  this  society  in  1888.  It  is,  thenbiv^  tilio  ntemmry  to 
make  provision  for  flashes  which  will,  for  some  rsMon  or  other, 
stray  away  from  the  direot  path  provided  for  them.  And  this 
hae  been  done  in  th«  SdwlHuuMm  iMtalhtion  bj  the  employ- 
ment of  lightnuigtimitmtt  both  temtnal  ataUoo^  At  each 
■tation  tMW  MO  foor  Hghtoins  eneiten,  one  for  each  cable. 
Thif  ooolirt  of  •  nirof  tootbad  pletesi  of  vhieh,  however,  only 
onala  isai^  Hm  oOmv  Mn«  nonUe.  W}i<>n  »  I1  strikes  one 
oable  onfar,  ife  goat  to  autli  the  eorregjxxidiuv  i^ilaiee,  and  no 
ftutJier  AuMag  ]|  dona.  Should,  however,  both  a  poaitive  and 
a  mgtHwu  oaua  ba  atruek  at  the  same  time,  then  the  are  set  up 
between  the  pkteabgr  the  paan|{e  of  the  lightning  flash  provides 
an  easy  path  for  the  pasaageaf  the  power  current  also  ;  in  other 
words,  the  generator  will  bo  short-circuited.  The  object  of 
making  one  of  the  plates  nuivable  is  to  cut  off  the  short-circuit 
current  before  any  harm  is  dmie  t'l  tht'  machinery.  The 
movable  plate  of  the  liglitiiiiig  {ir<itec  ti)r  is  ti  iiuiLCted  to  the  core 
of  a  solenoid,  llin.uu'li  wliii  h  tin'  iHh'irt-circuitod  ciirrciit  must 
flow.  luimtidiiitclv  tliiH  l  uri  l  ilt  is  sUirted,  the  core  is  sucked 
in,  and  the  movalilL'  |>I;i'r  tiillK  awuy  from  the fixad  plate,  thua 
acting  the  part  of  ao  nutoiimtic  switch. 


and  prevent  sparking  at  the  commutator,  I  waa  obliged  to  inaert 
into  the  armature  circuit  a  variable  resistance,  whien  waa  with- 
drawn after  the  motor  had  gathered  enough  speed  to  make  this 
■afe.  There  is  no  inconvenience  in  using  such  a  reaiatanee  when 
we  are  dealing  with  small  ounaota  s  bat  whan  it  la  a  question  of 
several  hundred  amperes  «ttd  ^  ftbaoiptkm  of  aa  many  horac 
power,  the  resistance  beoomea  a  veiy  oombersoniu  and  unwieldy 
appliance.  To  get  over  tiiia  diffloiu^,  Mr.  Brown  has  devised 
a  very  ingenkw  meUiod  of  eonpliiia  batiraoii  the  line  and 
machinea,  die  oasontial  faamrea  of  wUoh  tM  dunm  in  Fig.  6. 
As  I  have  abaady  menkkmed^thaie  are  four  main  eablea — two 
pc$Mf9  mA  tmo  ntutltin.  Thiee  of  thve  eabka  ooatein  no 
switches  whioh  need  be  aaai  ier  atatliBi,  althoiu^  of  ooune, 
they  contain  the  awftobaa  and  fnaoa  whioh  may  be  required  for 
testing  purposes  and  as  safety  devices,  but  these  not  beilur 
essential  to  the  expbuiation  of  the  starting  arrangementa,  I 
have  not  abovn  in  the  diagram.  Cell  the  two  oafeer  onUea 


Fio.  5. 

Retuminig  now  to  the  Schaffhanaon  plant,  the  genenating 
■tation  eonbim  two  300-h.p.  dynamoa,  wMeh  aire  over-com- 
pounded, so  aa  to  produce  a  onnatant  prsaeure  of  600  volta  at 
the  niot<jr  staUaa,  the  loss  in  the  tine  beuig  with  fuU  ottirent  84 
volta.  Tbeae  nnehitiea  have  aeriea-wound  drum  annaturca, 
ranniog  at  200  vevolationa'per  miavte.  Tbeir  nxwe  biportant 
eleotrioal  data,  as  wall  aa  those  referring  to  the  motors,  are 
given  in  the  foDowiag  table : 

SoiurraAPiix  TitANaiirmnni  Ti.wt. 


Number  of  ninchiticH   

Normal  horsc-powor  

Number  of  poles  in  magnet  field 

Revelethms  per  minnto  

Tsrminsl  voltage  

Nonnal  onrteati  ampana  .....  . 

Diameter  of  armataie^  iaehaa  

Lwjghat  aHMiareoofe.  ieohaa 

inches  

Section  of  annatiife  eondeotor, 

ac|nare  inches  

Number  of  annaturc  conducLom 
Number  of  oommntator  segments 
Loai  hi  armetme  reaiataBoe  per 

cent  

Inductiun  in  arawitnii  C.O>Bi. 


mcapure   

Sliiint  leHjatiinee olims  

Ixwti  iu  gbutil  excitation  per  cent. 

Main  tarns  per  magnet   

Loss  in  main  ezdtation  par  osnt. 


Twin 

Small 

2  ... 

rooter. 
1 

motora. 

2 

.KKt  ... 

380 

») 

U  ... 

6 

.J 

MW  ... 

300 

034  ... 

800 

ttUO 

3W0  «.«. 

am 

Ml 

• 

2»t 

90  ... 

flO| 

5821 

8  ... 

7 

•irw  .. 
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Fig.  3  shows  the  twin  motor,  which  receives  the  bulk  of  the 
power  at  the  spinning  tnills,  whilst  the  remainder  i^t  taken  up  by 
a  couple  of  two-ixjle  iiiotor.s,  placed  in  other  parts  of  the  mills. 
These  .III'  ui.t  shown  oil  the  diagrams,  na  they  are  of  the 
ordinary  design,  with  which  you  are  already  familar.  The  twin 
motor  is  rated  at  380,  and  each  of  the  smfpe  motors  at  60  h.p., 
making  in  all  500  net  brake  horse-power  delivered  to  Uie  mUl 
shafting.  The  coupling  between  the  motors  and  tiM  mill 
shafting  is  by  cotton  ro|)es,  as  shown  in  Fig.  3,  the  anmngomcnt 
chosen  having  the  advantage  that  very  little  side  Strain  is 
thrown  upon  the  motor  iH'arings,  owinf;  to  the  ropes  pulling 

oppoaito  wegre. 

An  iatereering  and  novel  feature  of  the  plant  is  the  arrango- 
'  d  for  atauting  gradoally,  and  yet  without  the  use  of 
Id  mr  ej^enneMte  hat  wodc  I  oaed  conentdeli- 
■but  fNMue;  and  to  ilwk  the  notor  fndueUl^ 


Fia.e. 


poeitive,  and  the  two  inner  oaUei  OMattve.  The  positive 
cahlea  ate  looped  at  bo^  tenninaasa,  and  the  inner  cahlos  aw 
alao  looped  in  tiikwegr,  Iwt  »  awiteh  is  inserted  in  tbo  right- 
hand  oable  at  the  motor  station.  Now  imagine  all  the 
machinea  at  reat,  and  this  switch  to  be  open.  To  stnrt  the 
plant,  the  turbine-driven  generator,  O,,  is  set  in  motion,  and 
the  speed  run  up  till  tliis  machine  excites  ifst-lf  liy  it*  uvai 
shunt.  If  you  follow  the  connectionn  y.m  will  nud  (ha;  the 
shunts  <if  the  other  three  machines  will  nt  the  &niuv  Lion-  .tlso 
beeome  excited.  The  motors  luive  imw  made  their  tiolils,  mid 
if  wo  stftrt  the  8<!cond  geuenitor,  <i„  Hlnwly,  n  ]Miwer  current  of 
grulu  iUy  iiKTciuiiiii,' strength  will  be  sent  through  h.itli  inoton, 
niiii  tlir  lufti-r  will  •iriulurtliy  Htiirt.  As  they  ^Tither  R]>ee<l,  their 
L'(iiii.l.-r  >;.M.P\,  it  ititli.  Ml  imI  \iy  li  v.iltmeter  iit  the  motor 

Btiitiun,  gnidually  riHus  ;  und  if  it  h;iB  become  c^iual  to  the 
E.M.F.  indicated  by  u  second  voltmeter  in  conn(>ction  with  the 
current  from  the  (ir»t  geiiemtor,  O,,  the  iittendiint  closes  the 
switch,  und  the  op<irutiiin  of  st.-irtiny  is  cnniplticJ.  It  should 
be  noted  thnt  on  closing  this  switch  there  is  no  sudden  rush  of 
current,  since  the  prcssnre  OU  bolb  lldea  of  the  ewiteh  it 
approximately  equal. 

Originidly,  the  motors  were  iuteiidod  ti>  be  pure  sliuut 
raachine.8  ;  but  it  was  soon  found  that,  owing  tn  tlie  very  small 
nrmaturo  resistance  and  animture  reaction,  it  was  verv  difficult 
to  get  the  load  o(|ually  divided  between  them.  Mr.  Urowu,  t" 
overcome  this  difhculty,  hit  up<jii  the  ingenious  device  of 
milking  the  machines  mutually  c«uitn>l  each  other  by  puttitii; 
on  demagnetising  main  coils,  and  crossing  the  connections 
between  armatures  and  6elds,  so  tliat  the  machine  which  rowht 
at  iiny  moment  develop  a  tendency  to  take  more  than  its  nir 
ahare  of  current  would  have  it«  Held  strengthened  by  the 
deficiency  of  current  iuiaaiii){  through  its  main  turns  to  the 
other  armattire,  and  would  thus  immediately  raise  its  counter 
E.M.F.,  and  check  the  excesa  of  current,  vbOat  the  other 
machine  which  was  mit  taking  enough  cnrraot  would  have  iti 
field  weakened,  and  would  thoabe  foread  to  take  more  eunent. 
It  is  dear  that  by  thia  eraea  eoimectloD  even  a  neglect  •>« 
tlie  part  of  the  attendant  to  aettim  brnahea  properly  canaut 
matwiaUy  tnfleenee  the  even  diviaioo  of  eurreut  and  UmmI 
between  the  two  omAbiw.  At  the  tomettaw  the  Anaa^utmrm 
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inliueuce  of  the  main  ooik  hu  the  aamc  effect  as  if  the  armaturo 
nsaction  were  increased,  and  ensures  thus  oonsUix^  of  speed, 
as  I  iiAve  shown  you  experimentally  last  week.  In  the  diagram, 
Fig.  6,  tho  machines  are  represented  as  if  they  had  only  two 
polos  each.  This  I  iMve  doue  to  make  the  diagram  as  simple  as 
poasiblst  *bA  i<v  th*  MUO  reason  I  have  shown  tho  shunt  and 
■win  aoils  oo  aepAratc  magnet  limbs,  but  yon  will  h»ro  no  diffi* 
ooltgrin  tnuasbtiii''  iu  your  own  mind  this  prineCpto  of  mtmt 
CPwneetioM  to  multipoiar  maohines. 

It  nay  interest  joo  to  bar*  a  few  detatia  of  •  oommMmial 
nature  r«gudiiig  tbit  tMunsin^  plant.  The  niaiutlMtaters 
have  giiaimptew> omnaidi]  aSeiaDcy  at  ordinaiy  full  load  of 
78  par  Mot,  also  that  tha  maahiiwa  araat  be  capable  of 
ttammfttiiig  an  «iMaa  ot20paroBnt.  omrtliairnoniial  power 
for  one  hour  and  a  hall  withoat  damage.  The  wear  of  oue  sot 
of  bniabaa  to  be  not  less  than  8,000  hours,  and  tho  life  of 
t  commutator  not  less  than  20,000  hours.  The  variation  of 
si^ieed  ol  the  motors  between  running  idle  and  under  full  load 
nut  to  exceed  3  per  cont.  The  t^.uil  oist  of  the  clf<:tric»l  part 
of  the  plant,  including  cable  Uiwers  and  tiectiun,  was  £6,800. 
or  £15.  \2s.  per  net  hurst'-jmwi'r  dulivored. 

1  liave  occupied  sumti  time  in  |JUttiii<;  lieforti  you  this 
tniiiainissioii  j)hint,  because  e.xnct  iiiforiimtitjii  fibdut  successful 
in;;ii!oeriiit;  wuvk  is  of  '^Toiit  value  Ut  jinu-tiial  iniiU  ;  and  the 
Si  h.itrh.tusen  j>!aiit  is  fertjtinly  one  of  the  best  and  most 
auc<jCB»ful  t'3L,'iuiples  I  could  luivechoicn.  Tliu  power  tnmsinitted 
is  ct-rlititily  large,  accLirdiiig  to  our  presont  idejtH,  but  there  in 
good  roawjii  to  believe  that  in  [xiint  of  ivia','iiitude,  at  any 
rate — this  tnin»nii»sioii  will  very  iioon  be  eclipsed  by  other  w<jrk 
of  this  kind.  There  are  projivcts  atloat  for  utilising  tho  power 
of  tho  Rhine,  near  Hale,  to  the  tune  of  ten.*  of  thousands  of  horse- 
power, and  at  Niagara,  as  you  all  kuow,  a  toul  of  125,000  h.p., 
or  a  little  overSi  i>er  cent,  of  the  total  power  of  Niagara,  is  to 
be  taken  from  the  Falls  and  transmitted  to  various  distances, 
the  longest  distance  being  some  20  miles.  I  am  not  iu  a  judilion 
to  give  yon  details  of  any  of  the  schemes  which  have  boea  sub< 
tnitted  to  the  Niagara  Commission,  since  these  are  the  properly 
of  the  Catataot  Company,  but  by  the  courtesy  of  several 
members  of  flia  OoBmusaion,  notably  Dr.  Coleman  Sellers,  1  am 
able  to  give  you  a  general  outline  of  thusohenMS.  My  object 
in  applying  to  the  Niagara  Cumniu.sion  for  infonnatiou  of  this 
kino  was  to  obtain  aama  indioatioo  of  the  opbiooawliiflh  leading 
nodem  engineers  entertain  of  deotrio  power  tnuununiun,  ana 
to  pm  the  result  of  my  enqniry  before  you.  Lest  the  oaneml 
CQOditkn  of  the  Niagara  sebeme  may  not  bo  '{uite  fnniUar  to 
an  of  jroo,  I  shall  now  throw  upon  the  lerean  a  picture  of  the 
Falii,  and  give  you  very  brieiiy  an  outline  of  the  object*  for 
which  the  Ghtacaet  CSootpany  has  been  esUblidied. 

Of  the  imnenw  power  represented  by  yie  descent  of  the 
river  from  its  upper  to  its  lower  level  over  the  Falb  (about  3^ 
million  horsc-powerX  there  is  utiliseil  at  present  an  a^^greyate 
of  only  about  5,000  h.p.  in  tho  mills  you  see  on  the  loft  of  tho 
piuture.  The  water  is  brought  to  then«  nulls  by  a  surface  canal 
fri'iM  the  upper  re.u  lu'.s  of  the  river,  and,  afti  v  passing  through 
tui 'lines,  i.s  ili.<M:lutigod  into  the  open  airubnut  hilf-way  between 
the  level  • 'f  the  ground  and  tho  level  of  the  n\er  l>elow  tlie 
tail  ractis,  fi»rniin$j  a  number  of  miniature  waterf.dl.'*.  Unly 
about  half  the  available  head  i»  ilienfore  utilned.  If  the 
KyBt*>ui  adopteil  hitherto  oftuld  be  fnlbiwed  in  futwro,  there 
Would  be  lilth>  liitlieiilly  iu  e-stablinhmo  a  .si.atioii  fur  the 
^onoration  of  any  amount  <>f  pn«er  in  tliis  loeahty,  but  Ihure  i.s 

a  strong  tide  of  public  0|)inion  aKaniHl  the  eslablishuiont  of  atiy 
more  hydraulic  works  oti  the  river  b.uik,  to  say  nothing  of  the 
'lifficulty  of  finding  roiun  for  them  and  the  open-air  canal  which 
«>>ul(l  ho  rtM}uired.  Tlie  Cataract  ('oii>[iaiiy  liavo  therefore 
res'dved  to  lurry  out  tlieir  opeiBtions,  to  a  ;:;reat  extent,  uiider- 
uruund  ;  and  at  the  present  mohicnt  are  driving  a  tunnel  iOit. 
high  by  20ft.  wide,  and  about  6,700ft.  long,  which  is  to  serve 
as  a  tail  race  for  the  water  coming  away  from  their  power 
station.  This  tunnel  is  shown  on  the  picture  by  two  dotted 
lines,  and  its  nwuth  is  partly  submeiged  under  the  level  of  the 
lower  river.  The  total  faU  between  the  upper  and  lower  river 
is  200ft.,  and  the  net  fall  available  for  the  turbines  is  140ft. 
Thi^  fjH't  that  the  tail  i-ace  is  a  UHinel,  necessitates  the  turbines 
being  placed  at  ]oiint  ilOft.  underground,  since  the  auction  tube 
of  a  turbine  caijiiot  be  made  longer  than  the  eolwvn  of  water 
whidi  can  be  balanced  b;  atnoraherie  preiauie,  and  this 
IniiiinaiiB  voij  materially  the  engmeerinf  diflieultieB  of  the 

iMt  aumnier  the  OalMaet  Company  invttad  « limited  nvmber 
cf  engineers  to  send  in  proieotc  for  the  onatiou  and  tnna> 
minion  of  power,  and  inaUtuled  a  eonuntaaion,  under  the 
pracidency  of  Sir  WiMan  Thomton,  to  inventii^r.'ite  and  Moort 
on  the  projects.  Than  were  in  all  20  competitors,  but  of  these 
only  14  complied  with  the  mogramme  diawn  up  h7  *^  com- 
mission, and  were  therefore  nela  to  be  qnalified  to  have  their 
projects  examined.  Of  these  14,  eight  competitors  sent  in 
combined  (irojects  for  tho  crustion  and  transmission  of  p«iwer, 
t  'ur  referre<l  only  t«i  the  creation,  and  two  only  to  the  trann- 
iiiiision  of  the  power.  The  pjitnt  of  intercut  to  ii.i  is  what 
iiiethuds  wore  nuy^ested  t.iy  tin  10  i  [  i;  .lilied  couipetitora  in  tnmn- 
mivioo.    The  question  is  somewhat  complicated  by  the  fact 


that  some  competitors  have  suggested  mixed  qfitemo  of  trans- 
mission, and  that  in  classifying  the  schemce  into  electrical, 
pneumatic,  and  hydraulic,  we  must  count  aone  competitors 
twice  over.  On  tlus  basis  I  find  that  the  folloiriBg  rei)reBenta 
the  transmission  projects :  Electrical  seven,  pneumatic  six, 
hydraulic  two.  It  is  certainly  remarkable  that  the  balance  in 
favour  of  electric  transmission  should  be  so  small.  And  it  is 
aqua^y  vemarksble  that  there  should  have  been  as  many  as  six 
eompditois  who  either  wholly  or  partly  advocated  pneumatio 
tcaocDiiarion.  The  ezperienoe  of  eolUoiy  manageca  goea  to  dioir 
that  even  over  tbo  «onpamtiv«|y  dioct  dictancec  over  iriddi 
they  use  pneuuatia  jatmiiniHifnti,  the  total  affinkDcy  Uea 
genaially  Intween  flO  and  30  per  eont.,  and  doca  eertafady 
not  eieeed  40  per  oent.  We  ooanot  auppoia  that  engtneen 
who  hnva  aent  in  pneumnlie  projacta  an  ignonnt  of  this 
fact,  or  at  any  rate  we  muat  anppoie  the  majority 
of  them  are  quite  aware  that  high  eAciencv  cannot  m  ex- 
pected from  compressed  air  transmission.  nevertheleaa, 
they  have  adopted  compressed  air  in  preference  to  electricity, 
it  mu.1t  be  for  one  of  two  reasons.  Kither  they  have  no  coii- 
tidence  in  tho  cajijibilitiea  of  electric  transmission,  or  they 
consider  ihu  cuiiL  ao  high  dial  thu  interest  on  ihu  uxtra  capiUtl 
liiid  tiie  greater  depreciation  of  the  plant  will  more  than 
counterl>amnce  tho  advantage  of  high  efficiency.  It  cannot  ba 
ilenied  that  in  tlio  present  state  of  our  knowled^'e  of  electric 
transmission,  there  is  .some  ground  f«ir  h<)tl>  these  views.  The 
Nia^'arii  problem  is  uni<juo  b<jth  in  magnitude  and  distance,  and 
I  am  iHnind  to  confess  that  we  electrical  engini^ers  are  at  the 
jiresent  moment  not  <iuite  jirepared  to  face  it.  \t  the  snme 
time  I  must  .nay  that  I  feel  oonvinoed  that  ill  a  few  years  from 
now  there  will  be  not  one,  but  a  dozen  men  rejidy  t<i  face  this 
problem  with  a  very  good  chance  of  successfully  solving  it.  As 
a  matter  of  fact,  we  are  at  present  on  the  threshold  of  a  new 
i>ynt«m  of  electric  power  transmiimion.  The  old  system  of 
using  continuous  currents  and  ordinary  dynamos  has  been 
perfected  to  a  point  which  leaves  little  to  be  desired,  but  it  has 
no  limita,  and,  unfortunately,  the  Niagara  problem,  or  at  least 
a  part  r>f  it,  is  just  a  little  beyond  these  limits.  Hence  we  iind 
that  only  about  half  of  the  competitors  have  had  the  eoongn 
to  propose  electric  transinis.sion.  Of  these,  only  two  soggeatad 
tho  use  of  altenialm;'  uurrcnla  at  volt&ges  of  5,000  and  10,000 
respectively  ;  the  oweta  followed  the  old  liuea  of  oontinuoos- 
current  tnnmdidon  ait  voltagia  vanring  between  1,600  and 
4,500  volte 

Una  briqga  me  to  tlie  eooddention  el  a  aubject  which  it  of 
great  iwportanoa  not  only  in  i^patd  to  the  Nugan  proUan, 
out  to  long'dhitanoe  tnnamiiden  generally— namdy,  the 
limita  of  didance  up  to  whiob  the  nsnd  mtem  of  trans- 
mianon  u  piacticable.  If  you  will  refer  to  the  taUe  giving 
the  cost  of  transmission  pUnta,  given  in  my  last  lecture, 
you  will  find  that,  for  laige  powers  at  any  rate,  an  inetesae 
of  distance  up  to  four  or  five  miles  does  not  make  the  cost 
prohibitive,  and  you  will  conclude  from  these  figures  tluit. 
within  a  fivu-milo  limit,  the  old  system  of  electric  Iraiuiiniaaion 
is  ©ertainly  foaaible.  llnw  much  farther  yon  mif^ht  f^o  is  a 
matter  for  thenretical  considerntirui  ;  tho  t.able  does  not  help 
you  much,  as  the  only  example  of  a  very  loug-diatance  trans- 
mission IS  one  where  the  power  is  small,  and  is  therefore,  in  a 
oert/iin  sense,  misleading.  I  have  given  you  a  fonuula 
by  which  you  cjin  calculate  the  moat  ocoiioinicjil  voltage 
fur  any  distjiuce  ;  and  if  yuu  do  this  ftir  many  canes,  Lakino, 
for  instance,  500  h  p.  as  your  unit  of  pnwer,  you  will  hiid 
that  as  the  distance  increases  beyond  about  live  milua,  the 
economical  voltage  begins  to  grow  beyond  the  limit  which 
might  be  considered  practiciible  for  one  machine.  It  is  ijuitu 
ini j)ijssible  t.o  lay  ilown  haj-d  and  fast  rules.  V'nder  certain  con- 
ditions, especially  if  you  have  to  tratisniit  cheaji  wat^r  power, 
you  may  possibly  rejich  a  distance  of  10  luiJcs  before  getting  to 
the  limit  of  voltage  ;  but  whatever  may  be  the  special  oimditions 
of  the  problem,  there  is  s  limit  of  distance  beyond  which  a 
single  maebine  will  not  teach.  "  Veiy  well,  then,"  you  might 
say,  "if  a  ab|^  nuehine  oamiot  be  made  to  give  the  required 
pressure,  lot  us  put  two  or  three  machines  iu  series.  To 
correctly  appreciate  such  a  suggsstion,  let  us  first  of  all  see 
what  limits  the  voltage  of  a  ma«nine.  Two  things  limit  it»  the 
commutator  and  the  general  inldation.  I^nolieal  dynamo 
makers  will  toll  you  that  in  large  machines  they  are  quite  pr^ 
pared  to  put  1,000  volts  on  the  usual  Pacinotti  commut«tor-4f 
neoeaasiy,  th^  witt  go  to  2,000  volts,  but  with  aome  mugivtng ; 
and  if  yon  aafc  then  to  make  a  madiine  for  3^000  votU,  theiy 
will,  aa  likely  aa  not,  refuae.  I  do  not  refer  to  the  Thomaoo- 
Rouaton  or  Brorii  minhhina.  wludi  have  npaeiBl  oommutatca, 
but  to  laige  maohinea  xmng  an  even  enmnt  and  a  h%jh  eBei« 
ency.  suim  aa  we  raqmie  in  dm  fenuMmuaion  of  powar.  We 
nuky  thua  conclude  that  8,000,  or,  at  the  outride,  3,uOO  volta,  ie 
the  limit  of  v(^tage  to  be  ohtiuned  from  a  single  oommutotor. 
But  the  general  insulation  of  the  machine  must  also  stand 
this  pressure,  and  whore,  as  in  dynamos  and  motors,  the  insu- 
lation consists  of  cotton,  paper,  libre,  varnish,  and  like 
materials,  which  are  subjected  not  only  to  electrical,  but  also  to 
mochanical  striiiis,  3,000  volts  is  riuite  high  enough  tor  safe 
working.  The  oommotator  dittoulty  can  of  oourse  be  got 
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over  by  putting  sevenkl  innchiikoa  in  fteries  nud  iusulnting 
their  fniiuwi  frum  earth.  The  ditUculty  nf  gonenil  insula- 
tion can,  however,  not  he  met  »r>  i<asily.  Tliis  you  will 
we  by  referrint;  to  Fig.  7,  wliitli  shows  ilijigniuiiniitiLMlly  tlnoe 
8,000-Vult  niiiL-hinca  {ilnceil  in  HoricK.  Shunt  uxcit^tion  Hi 
the  high  prcs.iuri"  iif  2,000  volts  is,  of  coursf,  nut  of  the  i|ui  stion: 
■eriai  excitation  incroiluoes  complicHitii  <]i  ;uiil  coi-t4tiu  dinicultie», 
MpeeiftUy  at  tht!  motor  stuliuii  ;  .-lud  soimriito  e\(^'it.i;iMii, 
although  niniple  and  eJiaily  workiKl,  h.i»  the  (liii.i<lvaiii.it;i'  of 
throwint;  hTL'jit  eloctrical  stniins  u|ion  the  iii-tuljiliuii  between 
the  CXc'itui;^'  toiU  and  the  fniini'.s  i-i  llie  ni.'it -hiiifs.  lniui,'ini.-, 
for  instiiiiLi',  that  then'  iH  a  weak  ]>IiC(i  at  A,  lietwoen  tlie 
exciting'  coil  ^nd  the  frame  of  the  lir-<t  inachino,  then  the  strain 
between  the  exciting  coil  and  the  frame  of  the  third  maelnnc  at 
6  will  bo  about  6,000  volts,  even  if  allthe  machines  are  perfiK:tly 
insulated  from  earth.  With  Beriea  aelf-oxciting  machinei,  the 
•timin  would  of  ooune  bo  limited  to  2,000  volta,  but  there  atill 
I  the  difficulty  that  all  the  armatures  would  have  to  be 
Uy  connected  by  iniolated  oouplings,  and  there  would 
*  1m  gfwt  danger  in  touchuig  even  the  iron  frame  of  any 
niachine.  Tou  scf  the  u^e  of  !«eveml  machines  in  series  is  not 
Mich  an  easy  matter  ;in  it  may  look  at  the  iirst  glance,  and  this 
method  haa,  aa  far  as  I  kaow,  only  been  adopted  in  (aiaes  whore 
tin  total  voltage  waa  under  2,000. 

Th«  net  lesiut  of  our  inveetintion  may  be  atatod  by  saying 
thftt  the  elootrio  tniwiiiMMO  of  jpoww  of  continuoua  ourranta 
it  aooooiMteid  and  aefa  op  to  dutaaoes  for  which  the  muet 
eMOOBdoal  voftue  doee  not  azeeed  8,000.  or,  at  the  onteide, 
SkOOO  volts,  but  that  hqpiind  theee  dietoneea  eone  otlwr  qretem 
moat  be  applied.  That  tbii  othof  qnten  OMUt  aliD  be  elMtrieal 
ia  avidant»  tor  we  know  natfaetly  mil  that  diatanooa  beiyond  the 
Toaeh  of  our  in«unt  motrio  tnuumiaiion  s^atema  are  hopo- 
leuly  beyond  the  reach  of  tinea  of  abafting,  flytng  ropes,  air,  or 
water.  Now,  what  is  thia  now  eleotricu  system  which  shall 
enable  us  to  carry  power  over  10  or  20,  ur  t)urliiipi>  100  miles. 

lu  attempting  to  luiswer  this  ()uestion  I  must  perforce  leave 
the  safeground  of  stilid  facts  and  engineering  practice,  and  enter 
into  the  domain  of  speculati'iii.  Yet  8i)eculalioii  himcd  upon 
ex])enuiental  rosults  which,  in  llieinsclv»>H,  are  a.s  reli.ilile  aa 
were  those  experimental  results  which  have  led  to  the  practical 
davakiiinMiit  of  alaetrio  power  tsaMiaiarion  aa  we  know  it  now* 


Ho.  7. 

The  starting  pomt  in  the  theory  which  I  have  now  to  bring 
before  you  ia  the  well-known  disc  of  Arago.  If  a  copper  disc 
be  rapidly  revolved  under  a  compass  needle,  the  latter  is  also 
aet  into  rotation.  I  am  able  to  abow  jou  thia  ezperimont,  by 
the  kindnnai  of  the  Soiaaee  and  AH  Depaitment,  who  have  lent 
UM  the  appantoa  jroa  see  before  you.  Between  the  copper  disc 
and  the  eompeaa  naedloii  placud  a  sheet  of  glass  so  as  to  prevent 
air  ourranta  faom  afleeting  the  needle.  If  I  set  the  disc  in 
motion  |rou  aae  that  the  magnet  very  aoon  foUowi.  To  make 
the  motMMi  of  the  latter  better  vinb)a,oaloaredpieeea  of  paper 
ate  attothad  to  U»e  polea.  Now  tae  liMt  that  the  magnet 
lafolvaa  ia  evidioUir  doe  to  there  aatnig  upon  it  si>mo 
maehaniaal  fbree.  The  ezplanatum  ia  parfootly  simple.  The 
diiO»  in  paming  under  the  polea  of  the  ni^|nel>  beeonea  the  aoat 
of  a  very  oomplex  systom  of  E.lI.F.'e,  whioh  pcodttoe  an 
equally  complex  antem  of  currents.  Some  of  thaaa  eurrenis 
eross  the  patn  of  the  lines  of  force  emaimting  from  die  magnet, 
and  thus  mechanical  foroce  ate  let  up  between  the  disc  and  the 
magnet,  causing  the  latter  to  ititate.  It  ia  aa  though  there 
existed  iH'tweeu  the  disc  and  the  magnet  a  kind  of  oleotro- 
iiiat,'netic  friction  by  which  the  magnet  is  draggc^l  after  the  diac. 
Since  all  in  itu  ji  in  iil.iti\e,  it  is  perfectly  clear  that  we  might 
reL'aiii  tlu:  tua',^!iet  a."i  levolvinu;.  and  then  the  disc  will  bo 
drai,'L^f  'I  after  it.  With  the  aii]iir.vtu.H  before  you  thi.i  eX£)Criment 
W'luld  not  suocood,  since  the  magnet  is  (imall  and  the  di.-K:  is 
heavy;  but  if  we  were  to  employ  a  very  ntroiigm»gnet,  and  revolve 
it  rapidly  enough,  there  would  Iw  no  ililhcully  in  setting  the 
disc  ill  rotation,  and  even  obtaining  jiower  from  it.  1  have  Miid 
a  moment  ago  that  the  system  uf  currents  set  ti]i  in  the  disc  ia 
veiHi' complex,  and  you  will  wuiilyseetlialonly  I  hose  currents  uhieh 
are  more  or  less  railial,  and  of  the.te  only  their  radial  <oin- 
pcmcuts,  arc  instrumental  in  exortini;  ineehiiincal  forcf,  wlulst 
all  the  other  current*  rejircsent  simply  so  much  wa.^te  i-ower. 
To  make  an  efficient  machine  we  must,  theri'fore,  not  emi'loy  a 
ooutinuous  disc,  but  a  syatcm  of  cunductoi-s,  so  .ai  ranged  ait  to 
foiroe  the  currents  to  flow  as  much  as  pussible  m  a  radial  sense, 
and  oofar  in  tboae  pfaMiea  whioh  an  immediately  under  the 
 ^  ^  aiaiiMtto  llald.  Of,   


alj.aiub.n  llie  di.sc  shape  of  conductors  altogether,  and  sub- 
stitute an  .iriiiature  with  a  laminated  iron  core  i  f  the  ilrtim 
type,  seen  enil  on  in  Fig.  8,  and  use,  iimt«;iul  of  a  strai^'ht 
magnet,  a  horsesliou  magnet,  so  ghfipe<l  as  to  bring  its  |)ol,s, 
N  8,  to  opjHJsite  sideti  of  the  drum,  and  wind  the  latter  with  a 
number  of  coils  closeii  in  tlieiiiRelves.  If  we  now  revolve  tti« 
magnet,  strong  currents  will  be  geiiei-ated  in  each  cod  »ucoc«- 
lively,  and  a  very  strong  L  ir  iuc  v\ill  be  exerted  on  the  iiriiu- 
turu.  Tiie  tori|Ue  will,  in  f.ict,  be  eonipsrable  to  that  required 
to  revolve  an  ordinary  continuou,s  current  drum  amuirjre  iu  » 
strong  field  if  we  short -circuit  the  brushes.  Here,  you  sec,  we 
have,  by  ajiplying  a  few  verj'  olivious  iiupriveineiitstothc  Arsgo 
diac,  at  ouce  obtained  a  machine  of  veiy  ounaiderable  povsr. 


FlO.  8. 

Imagine  Imtli  the  magnet  and  ili  ■  ai  lu.iture  iiMUiited  on  inde- 
pendent spindles  (not  shown  iu  the  diitgrain,  but  i>aBsiiig  Kitli 
at  right  iiiiglea  through  the  centre  of  the  tigurc),  then  it  is  per- 
fectly clear  tliat  power  given  to  the  magnet  spindle  is  trHiii- 
mitted  by  electromagnetic  induction  to  the  armature,  awl  a 
laisa  portion  of  it  may  therefore  be  obtained  again  from  the 
armature  spindle.  Here  we  have,  eevtatnllf,  transmitaion  <4 
power,  but  not  of  the  kind  we  require,  since  the  disUncu  ui 
transmission  is  nothing.  Now,  what  we  want  to  do  is  tv  to 
alter  our  machine  ao  aa  to  aepante  the  two  parts.  We  vaot 
the  magnet  in  oneplaeeand  the  armature  in  another,  ni3«s 
away.  If,  in  this  caae,  we  succeed  in  transmitting  rutatioa 
from  the  magnet  to  the  armature,  then  we  shall  have  solved 
the  problem.  Thia  problem  haa  been  aolved  by  <u>  Italiu 
eleotiieian,  Ftaf.  Oalileo  Fetniia,  of  Turin,  who,  early  ia 
1888,  coramunieated  to  the  Ibrin  Aeadamy  the  reaulu  of  Ui 
investigation  on  ntating  maipietie  flalda  produced  by  alt«r- 
nating  ounrenta.  To  CMttly  aae  tha  baariqg  whioh  Fwniia'i 
investigation  haa  on  oar  pcoUeni,  let  naenqoiMwhatitiawi 
w^t  at  the  motor  atation.  We  want  tiMVa  Ml  amatarB,  ai 
shown  in  Fig.  8,  and  a  magnetic  field,  the  lines  of  wMdi  dull 
iMss  through  the  armature,  and  ahall  revolve  round  its  c«nti«. 
Whether  the  field  ia  due  to  a  real  magnet,  or  is  produced  by 
any  other  means,  is  immaterial ;  and  it  is  the  merit  of  Fsnani 
to  hare  shown  us  how  to  produce  such  a  revolving  field  witluot 
the  use  of  a  real  iiiiiL'iiet,  but  simjily  by  the  use  of  tWO  JlaliMt 
alternating  currents  p.a»»ing  through  ti\ed  coils. 

As  the  subject  is  new,  ami  will  not  be  found  in  any  of  tha 
nutnurous  text-books  dealing  w  ilh  electrie.il  engineering,  yoo  wiD 
pt'rh.ip.H  III  it  think  it  out  of  place  if  I  put  it  l>efnre  you  in  rather  mi 
elementary  manner,  boginning  with  the  simplest  jxisaiblB  case, 
and  jiassing  gradually  to  the  more  eomplicjited  casea.  Assume, 
then,  a  combination  of  appuratuK.  as  .ihown  in  Fiu'-  9.  Here 
you  have  on  the  left  an  annular  iron  core  wouini  with  Ihh  c  ils, 
whicli  lire  connected  in  .^iries,  and  I.)  a  pair  of  hue  wires  ^''iini; 
to  a  similar  c^iil  on  the  right,  «Uicli  iii.iy  be  jit  any  distaiK"*. 
Into  the  circular  s]Ktce  enclosed  by  the  tir.it  coil  we  put 
a  straight  b<»r  magnet,  N  S,  which  can  revolve  round  the 
centre.  As  the  poles  sweep  past  the  wire  turns  and  E.M.F. 
is  induced,  and  a  current  is  cjiuse<l  t<>  flow,  the  dir«i- 
tiuu  of   which  changes  twice  in  ovoiy  rovolutiua.  We 


Flo.  0. 


have  here,  in  fact,  an  ordinary  .ilterii.ite-current  generator  with 
stationary  armature  and  rev  oh  iug  licKl  magnet.  By  suitably 
pro|,.irl!oning  and  jdacing  the  various  jwirt.s  of  the  appamtus,  *• 
CJiii  make  the  K.M.F.  and  the  current  curve  of  a  true  »i«»e 
character;  and,  in  order  li 


^    .     snni  hfy  the  treatment,  1  shUl 

Hssuiiie  that  in  this,  Hiiil  in  the 


HSsuiiie  tliat  in  ttiis,  Hliil  m  tlie  cases  which  follow,  the  desigii 
i.s  such  that  all  the  E.5I.F.  and  current  Waves  follow  the  sine 
law.  The  alternating  current,  in  passing  through  the  ooils  oi> 
tlic  right,  iiiagnetife  the  imn  core,  ao  as  to  develop  north  and 
south  polarity  in  the  line  M,.  M,.  The  etfect  ia  the  same  «*  if 
we  I'lacisl  into  the  ring  a  verticjil  magnet  which  is  colUl>s''>le, 
the  two  poles  shriniuQg  into  a  point  at  the  moment  that  ttM 
current  strength  ia  aan^  aod  eoming  apait  veiticaQjr  aa  tna 
current  inoreaaes. 

{To  U  flonMmMrf.) 
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tm  hmk  Jwlgnad  under  Uw  tbonmmm  far  maaclMuK 
Dinitallillooi  up  to  so  lampsor  Mk  Tb*  eiU  a  of 
•  abH^floid  type,  of  oubon  ud  anc,  and  oontaiiu,  in  addttloil, 
tmuoiiiiis  epfwratiu  for  rooxidiaing  the  dopolariMr,  wUbh 
•oomei  naaoM  in  tbe  conne  of  working  iqr  tHe  nMcent 
ydroKon.  Dwidee  the  outer  veaael  and  tJie  elaniento,  tho  coll 
ontMM  •  poroas  tubo  with  i>arfor»t«d  bottom.  Titis  tabe  U> 
IghUy  p«OKed  with  the  dopolAruer,  and  only  requirea  renewal 
very  sis  to  nine  monfcha.    In  tbe  upper  pert  of  the  poroua  pot 

I  a.  glum  tube  (with  side  tube  and  giMa  atopper),  tbe  aide  tube 
oin^  down  Into  tho  depolariiier  itnolf.  When  it  in  to  be  used,  a 
ooxidising  bag  ia  put  in  tho  tube  with  tho  addition  of  a  little 
.  iitor,  and  tho  tube  cloiHxi.  A  chemical  iictioti  i*  thereby  net  up, 
,  liirli  rc«ult8  in  tho  libcrution  of  oxygen,  which  dow8  through  tho 
ulns  into  the  do|>oLariaer,  hence  r«o\iiIi-<iii)^'  thnt  which  hiiM  Ixtcn 
educed. 

Tho  reoxidising  bag  ooneiHtx  of  a  8|)Ocial  inixluro  of  elilorulo  of 
iiiio  witli  ii  few  cryi»tul«  of  nitrate  of  nickel:  tliir,  when 
<  toi  U()0n  by  water  or  moisture,  dimjn^ugex  oxyi^cn,  more 
>li«:iidly  if  w«rme*l.    The  buttery  uolulioii  provides  lor  thi«,  ati 

II  ponsoiiuonco  of  tho  chemical  iwtion  it  is  alw.iys  sliffhtly  nbove 
lit  !cin|)cr;ilure  of  tho  furrounding  nir.  Thoro  in  no  action  on 
>icn  circuit  with  this  i»olution,  w>  the  zincs  nio  heavily 
>lluUgainAtod  ;  nor  in  tliL-re  Nmoll  or  fumcH.  If  it  wore 
lot  for  the  formation  of  2^inc  ttalt«  in   tho  working  of  the 

the  dame  ikolution  might  i>e  uaod  indefinitely.  The 
MMery  aolutiou  Iium  to  lie  oliangod,  not  bocaune  the  depobuiser 

•  whanated,  but  beoanae  the  aoluUon  kiecomea  finally  clogged 
vtth  tlie  lino  aalte.  Tbeoretieally.  tbe  battery  may  be  aaid  to  run 
9  *mMllHr1rhii  of  liDO  and  chloride  of  Uam,   The  IS^ell  battery 

•  tMtfd  to  ras  SO  kewa,  yielding  a  oooMnntonpal  «f  14  amperee 
it  24  volte,  nd  mtag  SHbi  of  zinc  at  2id.,  2|Ib.  otdep^arieer  at 
>d.,  and  two  doMB  iwiddking  baa»  at  'Hd.  per  doeen.  Tlie  ooat 
a  thaa  given  aa  UxMx Ma  10,060  watU.  or  10  B.T.U.  for  a  oo«t 
if  78.  The  labow  of  lf1tf«^"g  ie  amalL  Tho  batteiy  aeema  an 
ntoVMUiMt  dapMUu*  and  «•  are  infonaed  that  en  Inatallntion 
vfli  aMr  fit  Mihlttod  In  iMdon  ihoiitair  tlw  brttoiy  In 


LEGAL  INTELLiQENOE. 


BOMPTON  AND  CO..  LIMIT£D.  v.  PUILLIPS.-PHILUPS 
T.  CBDMPTOII  AMD  GOi 

The  Llghtlnff  of  Chelmsford. 

The  Court  of  Appeal  (Lords  Justioee  Lindley,  Bowan,  and  Kay) 
olivered  judgment  on  Wedneadav  in  thia  caae.    It  wan  an  appeal 

ly  way  of  motion  for  a  new  trial  from  the  decifiion  of  Mr.  Justice 
and  a  Hpecial  jury  in  an  action  brouf^ht  in  the  <,Hieen'fl  Bench 
'iv'-iiou  by  Nlo.«.irji-  ("romptoti  and  Co.  to  recover  damagcj<  for  lonn 
u-^tainoH  hy  lejuioii  of  (iotcctivc  wire  Piipiihe<l  to  them  Dy  Mcsfirn. 
'hillipw  Bron.  for  the  lighting;  of  the  town  of  Chclm'<fonl,  tho 
•enlict  being  given  for  the  plaintiffs. 

Mr.  Finlay,  (i-C.,  and  &^-^R-  ^V.  Wallace  were^  for  the  appel- 
uni«,  and  Mr.  "   *  "     ^  "    -  —  .~  . 


.  Q.G.i  and  Mr.  J.  C  Gnhna  for  'tbe 

Ofiwndcntc. 

Lord  Joatlce  Undloy  n^iid  tho  matter  waa  of  nterect,  not  only  to 
he  piirlicj-,  but  to  [jon'Oti'*  inlcre.«ted  in  oloclrie  lighting.  The 
daintitlH  were  contrjictiiig  to  lij^ht  Chelnisfiu'l,  iiiiii  ftii|iliod  to  the 
lefendant«,  who  were  well-known  manufacturern,  for  wire.  A 
utter  was  therefore  written  by  tho  plaintiffs  to  the  defendants 
laying  they  would  recjuire  4,(J<A>  yarda  of  wire,  and  the  letter  aaid, 
'  Pteaoe  quote  for  B  and  C  qualitiea ;  your  torma  must  be  speeiaL" 
Ike  defwdanta  replied,  "We  have  much  pleaaure  in  quoting 
VMial prtoea for  Band  Ctiualitlee."  Than  M  older  mw  gim 
tor  4,000  vwds  of  "Cauality.  to  be  nfe  leeefc  «19  tUdmaw  of 
robber  wbm  TnkuniiBrt  "  im  daftodanta  anppUed  a  large 
IWMti^af  the  wire,  which  the idrinMilb  put  up  in  the  open  air 
hmI  mprotocted.  The  wire  proved  wnaetiafaototy,  and  tbey  had 
30  take  H  down.  Tbe  pbdotifls  {Mid  for  tbe  wm,  and  brought 
i»  action  against  tbe  defendant*  to  recover  damages.  Mr. 
I  UHt  ico  Day  from  the  lieginning  to  the  end  had  directed  the  jury  that 
<he  only  ciuestion  they  had  to  consider  waa  whelbar  Uiadalaadaote 
tad  Buppiied  the  plaintifla  with  C  quality  Trim  mnrifihaiitohlii  C 
{uality  wire.  He  told  them  distinctly  that  there  was  no  guarantee 
n  the  lettora,  but  it  must  bo  merchantable  C  quality  wire.  In 
■dtr  to  eeoertain  what  this  was  it  waa  neceasary  to  look  outeide 
ibedoenmanta,  and  it  was  admitted  that  C  Quality  wire  waa  not  % 
kind  of  wire  generally  known  in  the  trade,  but  a  quality  of  wire 
■ado  anc)  -lold  by  the  defendants.  It  wan  a  term  uKcd  by  them  to 
lenote  a  particular  article.  Lookinj;  sutJ-idc  the  lotter*,  they  were 
Jrought  to  the  question — to  hia  iiiinri  n  r.iniin.il  l|^e^tio^  -and  the 
mly  iiuofction  tney  were  di-«cu8sin^',  'lid  ('  i  [ualily  mean  covered 
vue  or  iriHulatcd  wire  ^  If  il  inixuit  covcrf<l  wire  tfic  defendants' 
laij  performi.->l  their  contract,  iind  if  inHiiliitofl  wiu<  meant,  they 
lad  not  perfonnifl  their  contract.  Evidence  of  this  kind  waa  to 
>e  obtjiiiied  pftrtlv  from  what  occurred,  |»artly  from  the  defendants' 
ivi'Jciirp,  partly  from  a  telegram  which  referred  to  the  ((uention  of 
ngiiUlion,  and  partly  from  alettcr  from  the  defendants,  and  putting 
hesxe  together,  it  appciuod  to  him  imjio^-iblc  to  say  that  there  was 
10  evidence  which  warranted  tbe  Jury  in  tiading  that  C  quality 

whe^  and  soft  ootoNdiriM  UllMv«Mega*totheitaninv 


point  that  tho  order  was  for  insulated  wire,  the  evidence  waa  over- 
whelming that  thiH  W.1S  not  insulated  wire,  and  It  was  imnonsible 
to  di-iturb  the  \  erdict.  It  had  lx)on  argued  with  very  groat  lorco  by 
Mr.  Kinlay  ami  Mr.  U'.allaco  that  the  failure  which  hnfl  an.'-en  waa 
attribotoblooDtinly  to  the  fact  that  tho  plain  till  H  :v]ij)li(x!  tho  win:  toa 

Cnrnose  for  which  it  was  utterly  unsuitod.  That  wan  jjc-rfcctly  true, 
ut  how  itcameto  IwsoapplicuT  The  answer  was  that  tho  {ilaintifTa 
.wuniofl,  and  hod  a  right  to  assume,  that  it  was  merchantable  C 
(luality  wire— in  other  words,  insulated,  oa  diatinguiritad  from 
siii)|)ly  covoro<l  wire.  It  was  no  onawer  to  aay  that  thia  OOVered 
u  iri'  was  amply  sufficient  for  all  indoor  pnrpoeaa.  ttaoewwdil1l% 
with  |>ro|)cr  protection  where  itoame  into  eootoofewllkaai  * 
surfare!<,  would  be OMflhiiaBfe  far  todaw  panaiiai,  bsttha 
the  jury  found  |ba»ail»ae  aatttlad  to  teaal  tbe  irtra 
the  oaia  far  tihadatendante  Called.  Tho  veidiet  waa  a  ourioua  onaii 
Mr.  JwUsallivliad  placed  gieatetreeafrMB  first  to  laat  upon  tbe 
point  that  the  only  natter  the  jury  had  to  oonaider  waa  whether 
the  wire  supplied  waa  C  quality,  and  the  reaaon  he  did  that  waa 
that  attempts  were  made  to  bring  in  other  toplce— for  example,  that 
the  wire  ought  not  to  have  boon  applied  to  outdoor  purpoeee.  Mr. 
Justice  Day  bad  set  himself  resolutely  ogainat  that.  The  verdiet 
was,  "  We  find  for  the  plaintiffs,  but  we  feel  thatMeaaia.  Crompton 
have  been  guilty  of  contributory  negligence  in  not  examining  the 
goodtt,  which  were  an  exceptionally  bad  orticla"  It  waa  aaid  by 
Mr.  Finhvy  and  Mr.  Wallace  that  exceptionally  bivl  mesnt  excep- 
tionally bod  for  the  purpose  to  which  it  was  aiiiilicfl  :  that  it  ought 
never  to  have  boon  applied  to  an  outdoor  lino,  lor  thctiit  wiui  excep- 
tionally bad.  But  toe  defendant*  said  they  had  nc\  er  meant  it  for 
that  purpose.  He  (l>oi(l  .hiHtico  Lindley)  thought,  however,  that 
it  was  susceptible  of  the  tne.-ming  that  it  was  an  insulntenl  wire, 
and  that  it  was  an  exceptionally  bad  article  of  the  kind  as  an  insq. 
lated  wire.  What  tho  jury  meant  by  the  expression  "contributory 
nepligence,"  WHS  an  intimation  that  when  tho  jury  cameto  consider 
tho  qLicjitioii  of  diunagcf  they  were  not  ^'Oinjf  to  give  tho  plaintifla 
tho  cost  of  putting  uy  and  t^ikini;  doNvti  tho  wire,  be^auM)  thoy 
ought  to  have  examined  it.  Ah  it  api>oare<l,  the  (luoHtion  of 
damages  never  went  to  tho  jury,  bocau*o  tho  daiuagos  were 
referred,  and  ho  supposed  the  gentleman  who  had  to  doni  with  tho 
Question  would  take  tbe  some  view.  It  api>eared  to  him  (Lord 
Justice  Lindley)  that  it  would  be  utterly  unreasonable  and  wrong 
to  give  tho  phuntifla  all  the  coet  of  puttinz  uu  and  taking  down 
the  wire,  becauae  thqr  eoald  beva  diaoovered  imboat  tha  afightaafe 
trouble  that  the  wire  «u  Will  far  the  pttrpoea,  ItinalB|iaaIbla 
toiw  tbak  tha  wdiob  «aa  ^ainat  the  weight  of  e«tthna%  er  ttab 
had  bean  i«ab  H  Mfawiriage  of  jnetfee  aa  worid  wan— 
llaL  BaalMfaatodtteiuiIortnBBtoiniinadaretaoding  which 
riaanaaUrdy  totiM  anbignil7  of  tba  wocda  oaed.  If  the 
defMkfaata  had  aold  (Ua  as  ooverad  wire,  tbara  wonbl  bate  beta  ae 
didMHy. 

Mr€  Jnattoa  Bowaa  aaid  he  entirely  affreed. 
barAJInatloe  Kay  said  he  alao  entirely  agreed.  It  appeared 
that  the  defendants  mode  aevcnl  qualitiea  of  wire,  and  on  their 
cards  they  used  the  worda  "  Electric  Light  Leads  '  and  "  Manu- 
facturers of  Telwraph  Wirea  of  any  Specification."  There  could 
be  no  doubt,  looking  at  the  card,  that  their  wirea  were  meant  for 
electric  lighting.  On  the  corxl,  C  quality  waa  deocribed  aa 
"  vulcanised  inmarubbcr  in.i^ulation  "  ;  1),  of  a  higher  quality,  was 
described  as  "  vulcanised  indiarubbor  higher  insulation."  There* 
fore,  tho  card  represented  (.'  as  a  wire  insulateil,  it  being  covered 
with  vulcaniee*!  indiarubber.  It  wa»  phiin  that  the  [jcrson  who 
wrote  tho  lirt't  time  diil  co  with  ihu  defendants'  card  before  him,  and 
that  he  wa.j  ordorin;,'  inuulutci  wire.  Of  that  there  oould  be  no 
kind  of  doubt.  Tluri  if  hoorilL-rwi  insulated  wire,  tho  defendants 
sold  thin  ('  wire  :lh  tliL-y  de^-cribtxi  a.'<  insulatetl  wire.  During  tbe 
progress  of  tixini^'  tlio  wire  at  t'holin.>^fonl  tho  plaintiffs  were 
anxiouH  to  know  wluit  was  the  roai»tanco  of  this  insulation,  and 
they  ^,'ot  an  answer  from  tlic  defendants  that  the  approximate 
rosistince  of  Ko.  14,  C  (|ualitv,  was  2oO  ohms  per  unit ;  25U  ohms 
per  unit  they  wore  told  woulcl  carry  on  enormous  current  of  elec- 
tricity, and  bo  a  very  perfect  insulation  indeed.  Counsel  in  the 
Court  below  had  admitted  that  the  proper  mode  of  testing  the  wire 
~  by  placing  it  in  water  and  paaaing  a  current  through  it,  and 
** "  itoneof  tho 

the  profiar 


waa  by  placing  it  in  water  ana  paaaing  a  current  urov 
be  (Lord  JaaUoa  Kay)  found  ia  the  abortbandaataa  that 
plaintifV  nftaanae,  Mr.  Kaein^  had  aaid  tUa  «w  I 
melhad  off  lanfaig,  and  conneolfartha  dafaadaato  had  < 


And  erlteoeiraa  given  by  Prof.  JamlaapB,  wbkh  waaoatte  i 
tradfatod,  with  Mlaraaoe  to  a  report  which  waa  OMde  ByaaaMoaa 

elae,  and  had  bean  approved  by  him,  to  the  effisot  that  the  reporb 

contained  a  statement  that  the  installatioo  of  the  wire  waa  ao  nad 
that  the  electricity  ran  through  it  ao  quickly  that  it  would  give  BO 
praotioal  inaulation  whatever ;  and  in  answer  to  Mr.  Juatioe  Day, 
Prof.  Jamieaon  bad  aaid  that  the  insulatioB  waa  ao  leaky  the 

current  was  all  drawn  away,  and  at  the  further  end  they  oould 
not  got  a  current  at  all.  So  that  in  some  apecimena  of  the  wire 
tbe  whole  of  the  current  escaped,  from  the  imperfections  of  tho 
insulating  covering.  If  that  wire  waa  aold  as  insulated  wire,  and 
bought  OS  insulated  wire,  tbe  question  was.  Was  it  in  fact  insulated 
wire?  Tbe  teat  of  insulation  showed  that  some  ports  of  the  wire 
were  so  bad  that  no  current  would  go  through,  and  other  pmrts 
were  prove<i  to  be  exceedingly  defective.  Ui>oii  ttu?  evidence  the 
jury  iiiij,'ht  well  find  that,  whatever  C  ((unlity  mc-imt,  it  meant  at 
Ica.-t  thiU  the  wire  was  insulated,  and  thi?  wire  wiui  either  not 
in.suluteii  at  M  or  it  was  in»ulatc<l  so  imiierfiji_tly  a--^  not  to  deserve 
to  be  called  insulated  wire.  Ho  did  not  Bay  whether  they  were 
right  or  wrong,  but  there  was  ample  evidence  to  go  to  the  jury  to 
justify  their  finding  that  this  wire  was  not  tho  wire  which  the 
plaintiffs  contracted  to  buy ;  that  being  so,  it  seemed  to  him 
quite  impoaalMe  fehafe  the  Ooart  coald  ia  aay  way  diatub  the 
verdict. 
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JSKW  COn^AlnBS  HSGlSnBED. 


XJeotrioal  A.m«U  Fui-dubse  Compaay,  Limited. — R«|^st«red 
by  RobittFioii  mid  Stannanl,  IM,  F..vi;.rhe»[),  E  C.,  with  a  capit*!  of 
£1,000  in  £1  shares.  Object:  to  Acquire  the  undertaking  of  the 
Licpmann  Carboo  Compuy,  Limllod,  iaoliuUng  oeriain  pMoata 
nlmting  to  {mproTemenU  in  the  nuaubotnr*  of  carbon  for  eitetrfe 
l^tiiw,  and  to  work  the  same,  in  MWOidilN*  with  an  ntjreemeat, 
■Mil*  Jvly  13,  botwoen  Uw  UomMii  Oftrbon  Company,  Limited, 
Dl  th«  one  |Mrt.  end  C.  B.  H.  HcakiiiK  of  the  other  pert.  With 
riiglife  moduKetioM,  the  regaletioai  oontelned  la  TkUe  A  mpfif. 

Epstein  Klactrie  AeouaalAtor  C«inpaay,  Umlted.  — Rc^'i:< 
teroti  by  A.  Lt.  Foley,  2,  Maiwmore  mnnsioris,  Sniith  Hani|t*tcjiil, 
with  a  capital  of  £101,0n<l  in  t'l  .-lnrc!).  Olject  ;  To  iir<iiiiio 
certain  prttent*  and  patent  tii(lit«  rplatiiii,'  to  imijrovcmLiilo  m  the 
manufucturo  ami  use  of  wcontiary  nr  storrt^^e  liattciif.",  :ind  to 
carry  on  the  busineKf  of  an  electric  liKht  and  power  oomiMny  in 
til  \tB  brunches,  on  tho  OoatfaMat  of  McOfW  or  etoowlMtek  Tbm 
first  subecrlbers  are : 

Sherai. 

8lr  J.  D.  Uaekenzte,  Bart.,  Worcester  Perk,  Surrqr   1 

H.  O.  Rawson,  6,  Puinp'Ooart,  TeiB|ile   1 

L.  EpsteiB,  5(^C)mbritura'%-iluit  Bwt  VnvklNoheu  ,„   1 

Jf.  Ibior,  Ph.]K.  fi«,  Metooee^pu^^    ) 

O.  T.  BnMdbvMKe,  66^  DDddhgton  Krova^  Kenalogtoo  Fkrk, 

8.E  ZT,   1 

F.  Harland,  flO,  LAvonder-sweep,  Clapbini  Conmoo   1 

J.  DnrlM,  40»  Corhj40Md,  Croydon    1 

Mere  dhaU  noh  be  lee*  then  (hm  dor  mora  then  ISDIivetore ;  tbo 
first  shall  he  tleeted  by  the  rabeerlben  to  the  aunoniMittn  of 

association.  Qualification,  holding  rfiaiw.   Renraneration  to  he 

detormiiiiMl  In  •»enoral  meeting. 

Kor^eambu  Eioetrlo  Light  and  Power  Company,  Limited. — 
Registered  by  T.  R.  Hai  f,'reave«,  9,  Bridge-Street,  \Ve*niiiiif-ter, 
witD  a  capital  of  £15,U0U  iu  £1  shares.  Object:  to  aciiuiiu  the 
nndertalrin?  of  the  Moraoambe  RIectric  Light  and  Power  C'otniiany 
BOW  oarriad  on  by  T.  R.  Andrews  and  T.  Preeoo,  in  accordance 
with  aa  agreaOMat  made  June  27  betweea  the  latd  T.  R,  Andrews 
end  T.  PMaoe  of  the  one  part,  and  J.  Jewettoi  bebeif  of  the  Com- 
pany of  the  other  part,  and  to  cany  on  in  all  Ita  brexidiao  the 
EniBinees  of  electricians,  olectrtoal  awl  mecbawlcal  eiBgitieei»»  ete. 
lUgMored  wttteatarUolee  of  


M  It  ihoiild  beu  The  renewal  fund  had  reached  the 
D  of  £9W,0Q0,  aad  at  eorrent  prices  was  worth  about 
£29,000  more.  It  mi(;ht  interest  them  to  Icnow  that  daring  the 
last  *i  years  they  bad  cbaived  the  renewal  fund  with  repairs  and 
renewals,  costing  about  £120,000,  being  at  the  rat«  of  abont 
£'27,000  a  year,  while  the  income  from  the  renewal  fund  wa-s  about 
£32,000.  He  then  referred  tn  tho  suit  between  the  C'oiupany 
and  the  Paris  and  New  York  Telejrraph  Compuny,  and  naid  that 
on  the  li«t  of  M;iy  Ihc  Coiitiril  of  StJ»t«  set  aaido  tlie  ortlor 
ijf  tho  Cnint  of  I'lefwtuix'  i>f  the  .S<_-itiC',  ;iiid  delt-rniinwl  that 
the- loltoi  uf  liniiiet  of  thi;  mb  of  Dcttmbia ,  1HS(5,  ha<l  not 
tlie  eir<'<-t  of  an  order  LXitiii>elling  the  Frencfi  coinpony  to  break 
ttif  r<jiilta/-tj',  but  tliiit  It  only  amounted  to  ail  inviUition  to  the 
French  coiiipuiiy  to  t4ike  immediato  Kteps  to  put  itaelf  riglit 
accoixliug  tu  tlui  coiiditiuun  of  itiii  concession.  Since  the  djM  Of 
that  judgment  tliere  had  been  a  correspondenoe 
French  company  and  its  Uovernment,  (ram  vhlah  h 
that  the  preaant  Gvmuumi  wwM  aoi  aaMtioB  the  jpfnt- 
pur«e  agreemeote.  The  oaae  «on1d  now  ge  beek  to  the  Coort 
of  ApfMai,  which  would  decide  -and,  ba  b«p<d,  Snally-^* 
oiMNiat  of  dam(^(ea  to  which  tlii!<  Company  wee  iotitled  Abfoagli 
the  unjustitiable  conduct  of  the  French  company.  There  was  no 
doubt  that  a  groee  breach  of  agreement  was  committed  ;  but 
whether  the  French  Court  would  lae  ittosnetbe  Angh^AoMriOM 
Com  {Hiny  considerable  deoHgei  on  thia  afioovnt  or  Bab»  bewootd 

not  vcnturo  to  predict. 
Mr.  FranetoA.  BOTC 

tho  motion, 

Mr.  Thomas  Smith  (York)  iiro]>c»ftd  lu  amendment  ia  favour  of 
llic  imyniotil  of  a  hi^^her  diviilcnti  and  rejecting?  the  report.  He 
conlcndcyl   that  the  ex(ici\e«(<  incurred  by  tho  Ofieniii-i  of  now 

olliiT'.'*  ought  to  lia 


i  (tb*  depni^  dieiineD)  hvAag 


\  c  been  charged  to  capital  and  not  to  revenue, 
Ai  y,  the  diT&end  ebo«U  he  eapplonMnMd  oat 


COMPANIES^  MEETINQ8. 


ANGLO-AMERICAN  TELEGRAPH  COMPANY,  LIMITED. 

The  half-yearly  general  meeting  of  this  Company  was  held  on 
Friday  lartak  WiadMitwrHdnath  the  Hwqnli  of  Taraeddele  pi*. 
sidiBg. 

TIN  QMInwih  hi  ONNrfaiK  tba  adopthiB  of  theieport,  italed  that 
IhedlndMid  ol  ISn  per  eeot.  on  the  ofdinaty  etoeh  wan  a  little 
dtappolatin^  to  the  tXreetoni,  but  he  did  not  think  'K^ii  atiyono 
who  waa  acquainted  with  the  state  of  nlTairts  mote  i»<|>c(-i  dl\  in  the 
commercial  world,  during  the  (icriod  under  review,  would  be  Mur- 
prlMcl  at  thin  result.  Owing  to  the  interruution  on  tho  wovt  coiwt 
of  South  America  their  tmmc  had  been  nxluced  by  £10,(J0(I.  Ho 
was  glad  to  say  that  tho  interrui>tion  which  hod  ho  long  e.^ii^letl 
was  now  removed,  nnd  thnt  Ihfir  triffio  in  that  nuarter  was 
rc«uming  its  normal  condition.  He  was  (|iiilc  !>ati«Hod  that  Ihoy 
had  DOtaufTercd  in  any  dejjrro  more  than  their  ro:n[)^titor«  in  th« 
Atlantic.  Thoy  hail  jirovideri  u  throuifh  wire  from  I'uriH  to  Urc^t 
and  Havre,  and  litvd  thus  plarcl  thom''(.'lvL>  on  an  equality  with 
thoir  coinijetitJjr*  in  that  country.  At  their  hist  meeting  one  of 
their  lartrcut  shareholder?!  and  cu.'<toineiH  complnincd  that  the 
Company 'h  line--  were  cubjeot  to  intorniptions  in  tho  winter 
whira  ereally  interfered  mth  hut  bujinusK.  He  vvi^  glad  to 
aajr  with  reepeoe  to  this  matter  that  the  Western  Union  Company 
bedilMiwa  themNlvea  alive  to  the  necontity  and  imiMrtanco  of 
phuhig  the  oowaHmioeMoBB  ander  their  control  in  a  fer  more 
WtMlieliory  OdHdWen.  The  eble  seaenl  manager  of  that  oompany 
bad  written  them  a  letter  in  which  he  atatod  tbat»  even  with 
•  repetltten  of  the  unparalleled  weather  elf  lait  winter,  the 
pre<mT]tionii  they  had  taken  woold  preveat  may  unappreciablc 
delay  in  Die  business  on  this  eompany^  side.  The  Directors 
had  also  determined  to  take  steps  to  connect  Sydney  and 
Canso  by  cable,  and  in  this  way  they  would  havo  direct  commu- 
nication by  mihmftrinc  rafilo  between  Enj:land  iind  Frnnrr  nnd 
Now  York,  which  thoy  hivl  never  hitherto  had.  Tho  xhoil  line 
known  aa  the  North  Placentia  cable  bad  given  them  a  groad  deal  of 
" — "    ^ — "   I  additioiMd  onble  la  Older  to  aatke 


of  llio  iuiiuHui  fund. 

Mr.  Braadoa  seconded  the  am«ndaiiafe»  aad  oomplaiQed  that 
the  deferred  stockholders  had  received  nedhrhlwi  itar  eeven  yeara. 

Mr.  Wiease^  and  Mr.  JkMkaaB  aadionad  Iba  viawn  «i  Mr. 

Smith. 

The  Chalrouw,  in  repiv,  said  that  tho  amendment  wax  out  of 
order.  Ho  maintained  that  the  cost  of  the  new  olBoee  could  not 
have  been  debited  to  the  renewal  furtd,  and  that  rent  could  ouly 
be  charged  to  maintenance.  They  could  only  uay  a  dividend  out 
of  net  recciutf  :  atid  !ic  rei>e;it«<l  what  he  -t.'ited  at  lhcla.«t  trMWtinj? 
with  regarn  to  tho  renewal  fund —that  it  hiui  al«ayfl  Iwcn  roco^; 
nis«t  that  tl  .df^t.fK)  vr:\f-  the  vury  least  th.it  thfy  "hould  have  a,t 
their  crc.lit,  luniiij^  rc;,'aid  to  the  »},'"  and  condition  of  tlieir 
cables,  and  the  ne<-c!<.-ity  nomo  day  of  renewing  them.  It  would 
be  idlo  to  .^upiiose  th.it  at  the  present  time  they  could  realise,  at 
the  exiatini-  middle  quotation;),  the  inve«tnient«f  forming  the 
renewal  fund. 

The  roaolution  was  eventually  carried  by  13  to  nx. 


COMPANIES'  REPORTS. 


BIRMINGHAM  CENTRAL  TRAMWAYS  COMPANY,  LIMITED. 


j.  (eliaiiuian),  M.  .J.  tiiuitl], 
J.   I'arrulhorM-Wiiin,  Ewj., 


Dirocl^ra  :  Joi<ejih  lObbsuiiih.  V,- 
Em|.,  William  Noulo,  Ept|.,  W. 
.V.M.I.C.E  (in.iniiging  director). 

Kciiort  of  thu  T>ireeton»,  to  be  8ubinitt<yl  to  tho  «liareholdci»  at 
tbo  tctilh  oniiniiry  ^.-encral  meeting,  to  Ikj  hold  at  tho  Quecn'e 
Hotel,  Stephcu»oi)-plikce,  Birmingham,  on  Tuesday,  the  11th  insU, 
at  12,30  p.m.  : 

The  trfillio  of  thf  fomjinny  continuoK  to  «how  a  satisfactory 
HiiTeaiT,  but  thij  vs  <ji  kinj,- ev|ien8esof  the  >  ©iir  have  been  oxcosisive. 

The  unsettled  cotiiiiiiuriK  of  tiie  fuel  market  haK  severely  atlectod 
protir-.,  C'^i^erially  t  hose  of  tho  iiteiain  line-.  Corporation  charges 
for  iuaint«nauc«  of  the  pemvnnent  «;iy  havo  far  exe«mlod  tho  esti- 
mates based  U|ion  piuriou'  cv[Hjrienc-i.-.  The  rOiirranKOmont  of 
working  hours  and  wagctt  h&B  itcuured  the  goudwiil  and  content.- 
ment  otthe  HervanU  of  tho  Company,  but  has  materially  iactei 
working  expeaaes.  Taken  as  a  whole,  however,  the  ■harehok 
may  view  the  yeacle  workhw  with  sati^ifaction.  Tha  dMa 
have  UMia  thaa  uaiataiaad  mlr  earning  capacity,  aad  tlw  alaetrle 
tinee,  wMiBh  bi  the  first  halt  of  the  year  were  niBiBring  from  excep- 
tional diflloultiea  of  oonstmction  and  maintenance,  hava  appa 
rentlv  ovoroeme  those  diflicultict.  and  f<how  a  ^ubatintial  prat, 
which  is  steadily  improving.  The  roin|jarativo  BtBtaBMBt  of 
traffic  and  profit  is  nubjoinod  (Tablo  A).  The  revenue  account 
shown  a  balance  of  £25,6S7.  I6«.  9d.,  to  which  has  to  be 
added  the  sum  of  £I),1C4.  brought  for«anl  from  last  yoar'« 
accounts,  makiii|.;  toj^-ether  i':)l,7s'J.  :u.  !>d.  \  our  Oirectors 
recommend :  i.  Thiat  Uic  sum  of  £10,000  bo  placed  to  reeerveaoooaat 
KMtion^  £  ThatthaMraiaat  d  ttodlvMaadapon 


TABLE  A— COMPARATIVE  STATEMENT  OF  Ai^COUNXS. 


Year 


Milaama. 


I 


aarried.  Traffic  receipU,  etc. 


Working  expense*.  Working  profits. 


.Tune  mh,  1888 
June  Mlh,  1^W^9 
Junf  ,3<lth,  IH'JI) 
June  dUth,  l<i91 


l,913.»:)6 

•_',tr7;«,fi06 

■.',4-'6,-'!«0 


15.821,441 

1K,372,4W 
lvi,m  I 


£     8.  d. 

loo.eet  15  3 

II."^,!'*  10  9 

i;n,-.'i,')  !»  ft 
143,307  17  1 


£      s.  d. 

70..3M  18  0 

77, M7  II  2 

88,339   7  0 


£      a.  d. 

30,300  17  3 

37.478  19  7 

44,876   2  6 


THE  ELECTRICAL  ENGINEER,  AUGUST  7,  1891. 


141 


BIRMINGHAM  TRAM  WAYS. -WORKING  ACCOUNTS  FOR  THE  TWEL7B  MONTHS  CNDINO  JUNE  30,  1801. 
Or.  Smut  DviBiMnT.  Ct. 


°  mile  run, 
1.  d. 


06 
90 
122 
■S5 
07 

flu 


-18 
■15 


a.". 

1 1 
•00 
•IS 

•08 


•js 


OH 
•10 

•le 

•36 
■30 
-08 


6-38 


•33 


1^68 


1-65 


105 


10-W 


F.n(.'inoi:                               £  s.  d. 

Wnt'ort    10,191  9  3 

Fuel    9,357  6  1 

WateriindgM   I,06»  '2  9 

Ston*    1.7J0  i;(  8 

Sundrie*                                      a3»  iS  10 

Repure— WaftM   4,394  0  7 

„       MAteruis    4,391  3  1 


£    i.  d 


Car  reiMVt; 
MiSrids  


878  7  t 
7»  18  3 


Tnffio  ex  I 

W»gM  ,  6.666  16  11 

Water  and  gM   561  16  0 

Stores   2S2  13  0 

Stationery,  tldtaiti,  ud  piiDiih 

nwalty  »   667  9  9 

SnnSriw   184  18  1 


PermaiMQt  w»y  and  bttUdlnat : 
WaoH  ,„.„.  ^;,;,~T  1,3 


17  11 
7  6 


(ieneral  obarf,;rs 

Stationory  and  incidenlaU    375   I  9 

Salariea   491  18  10 

Compenaation   ,   799  1'2  5 

Rate*,  taxeo,  and  iiii«urancw  ...  1,7m'    7  0 

Profewional  charged   l,4t»  14  7 

"    *  ■   261    '2  10 


Average 
par  nQe  ran 

d. 


15-49 


•18 


81,484  1  3 


1,811  8  4 


8,283  10  9 


7,640  6  6 


S,'J09  17  5 


54.219  1  2 
S8,118  16  K 


<97,I87  18  1< 


1647 


£      8.  d. 

Traffic  rocdpta   76,454  6  4 

  88110  8 


in».»»   1,184^481 

Phwanf  H  wwhd  14,942,827 


Dr. 


Lvcrage  per 
mile  run. 
d  d. 


i-44 
Mi 
•40 
-1)6 
-IH 

■m 

■48 


•03 

■iri 

■01 


•12 


•06 
•09 
•03 

•20 
•08 
■06 


7-33 


-54 


1-26 


■14 


•52 


9-79 
1-23 


1103 


StriBTintrr. 


Or. 


Hor  ses  : 
W»j;w    .  ,   

Voteriiinry  .iii'l  nlioeiog  

Water  and  gas  v  

HnriMWB  repairs   

Stal>!e  iilcosil)*..   

Sundriea   

RMawali  


£ 

6,478 
9,R7L» 
l,0r)2 
166 
424 
IIU 
199 
1,100 


n.  d. 

18  8 

18  9 

9  8 

r>  6 

6  0 

»  6 

6  10 

18  0 


£     9.  d 


Velitole  repairs : 
Wa«ee 


19.461  13  11 


874 


4  S 
4  S 


Trails 
Waget  . 

Water  and  gaa 

Storee  

Stationery, 

royalty  .. 
Sundries  . , 


1.4 


8  7 


8^10  4 
81  8  8 

88  0  4 

•i86  9  10 
114  0  3 


I'artnaneiit  my  and  MMjag* ; 

Wages  

Matnials  


48  18  8 

318  18  10 


Cfftneral  i 
Stationery  Midi 

Hiilarioe  

( 'oiuix:nsation     

Rnte.'',  t:ue8,  and  insonuioee 
I'i'ufnnionai  I 
Sundries 


157  10  6 

258  1  7 

75  3  10 

527  1  8 

208  15  1 

166  0  I 


7  3 


8  4 


1,391  12  9 


Balaooe  to  revenne  aooount 


26,002  II  10 
3,274   8  4 


£29,276  16  2 


ATcrage  per 

mile  ran. 
d.  d. 


9^21 
1115 


10-75 
•14 
•13 


11-02 


Traffic  recoipte  : 

Tramways    5,048  12  10 

Omnibutes,  cto.  ...  23,907   8  6 

 28,.i.-.fl    1  i 

AdverUaeweala    371  13  6 

MaBwe   848  1  4 


Miles  ran 


I  Tramways  131,528 

>ranibttSQe  ...  906,1116 


lori 


Passenger.  P""-*")^' 


£29,276  16  2 


*eS  poroent.  uaaranU.'<«1  ■iharo!«,nniount.in^;toi'i,')'X'>,  f)e  confirraieH. 
■  That  a  dividend  of  1  \>cv  cent,  for  iho  year  endinji  .Iiino  .'«>, 
^1.  be  declared  und  jiai'l  upon  tho  ortlitriry  "Iikp-^  of  (lis 
onipMiy,  amouoUng  bo  £15,520.  and  that  the  same  bo  payable  on 
•agmt  81.  188L    4.  ThM  «te  NbHm  «f 


nniountinj;  to  Jii.'X-.  Sn.  IkJ.,  bo  carriofl  forwaril.  With  the  com- 
pletion of  the  BriKfol-roail  line  ihu  <'oin|»Bny  will  hiwo  concluded 
the  extenfiono  to  which  tlio  .«h;iichuliltr>  werjcoiiitiiiHoH  when  tho 
present  Board  wore  appointed  to  ottioe.     No  lurlhor  capital 

dby  VjOOgle 
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BUtHUiUaAli  IRAMWAT&-WOitXINa  ACCOUNTS  FOR  THE  TWBLVB  IIOMTBB  nniDIO  JUm  Ml,  1881. 

Dr.  Caub  Dspastmskt.  O. 


Avenige  per 
mile  ruu. 
d.  dU 


l-4fl 

■19 
■<>7 
■03 


1-08 
■07 
•M 
•II 

■03 


•01 
•12 


•06 
•10 

•06 

•07 


8*41 


1-30 


•18 


71 


818 


I8«l 


OftU*  IttotaBs:  £    :  d. 

Wagw    3,180  16  8 

Fool    1,446  13  9 

Rtorw   401    7  7 

Water  uidgM   162   6  11 

SunriricH    ..   „.  61  18  8 

Cabl«a  aad  maobiaery : 

Wagoe   .,„.....  1C9  13  1 

Materiikla   1,918   6  8 

Ciir  repairs  : 

W«go»    ^  13  0 

Materiab   1,444  10  1 

TnfBo  expenaee : 

WtXnmdi^  ............  UB  8  10 

Stores   .,   92  3  1 

Stationery,  tidiuitob  tad  pHMb 

royaltar   280  9  8 

SundriM   88  18  8 

PerauMMHtw»y«lld1wMh«Ht 

Wagw   .«i7I«7«,  81  la  1 

MatatidB   9B817  8 

( ieneral  cttarges : 

Stationery  and  inoideatala  .....  105  10  1 

S&larim   214  19  11 

Compenmtion   ISO  16  10 

Rates,  t&xec',  anil  inRumncee  ...  IIH  15  9 

ProfsHioaal  ohargee    140   S  1 

Sundilw  .............................  144  8  8 


£    n  d. 


8^80  1  a 


d. 


1276 
■08 


^077  18  8 


1,811  8  1 


2,m  13 

878  18 


1^  13  11 


18^788  8  a 
.  14.188  0  8 


£87,881  8  t 


1283 


£     a.  d. 
.... ...  37.781  2  10 

IW  0  7 


fll%87l 
S,M1,I88 


mjm  8  8 


EUCTRIO  Dkpa&tukkt. 


Average  per 
mile  run. 
d.  d. 


2-60 
1-66 
•73 
■07 
■09 


i-aa 


f88 
•07 
DB 
•IS 

•04 


•08 
•06 


■07 
•10 
•08 
•81 
•18 
-11 


8-18 


■98 


I-83 


•14 


I'OS 


0  9<  ) 


I.31.i 


Eleetefelw«IiM  t  £    k.   d.    it  d. 

Waf»«s  „.  1,601  18  1 

Fuel    .....,.....„,.   955  13  3 

Stored    420  0  6 

Wnt  I    M  1  lidiAliMr   39  5  7 

Son  i  u-   63  16  10 

  9L870  11  8 

Wagw    12  0 

Miittu-iaU   167   1  6 

  188  8  8 

Car  rapurat 

HMartote   788  18  II 

 1,11817  7| 

WagM   «...    eio  m  8 

WAraadHsMte   39  6  9 

Stores   14  12  1 

Stationery,  ticdntii  wd  pmA 

royaltfy   74  5  9 

SuaddM   23  18  8 

  771  16 

I'ernuUHII^  WV  Md  bvOdNp  : 

Wagea  ...........  ........       42  18  10 

Matvteta   36  13  6 

  78  12 

General  charges  : 

Stationery  and  iucideutala   40  0  11 

Salaries  67  16  7 

Componaation   44  9  8 

B«tM»  tMM,  and  insarflMM         984  0  8 
'  ohargea  ...     188  S  4 

.    68  18  8 

  808  7 

BalUM  to  raVMMeMOOWtl   3,020  13  3 


Average  per 
mile  mo. 
d.  d. 


l-fi02l 


I )  1  :f 


£8.732   1  8 


£    e.  d. 

Tnffionoeiata...................        8,686  10  II 

-     ^    ..... — ..........      78  10  9 


UneopMMd...9MliJaly,  l^'^O 

Miksron    138,396 

lOHiiad  1.144,718 


1515 


£8,732    I  8 


Smith  (MO  oi  the  direoton)  retire,  and,  being  eligible,  offer    and  Co.,  and  Mr.  G.  U.  Sarcant  odtr 
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BmiUNUUAil  TRAMWAYS. 

BAUMMaOi^  Jots  so,  1891. 
I>r.  £      s.  d. 

jpital  anthoriMd — 

400,000  ordiiMr7BhArM«t£  10  oftch  400;000  0  0 
10,000  croArftnteed  thiatm  aii  £10 

■    100,000  0  0 


a.  d. 


000,000  0  0 


10^000 


0  0 


lOO^OOO  0  0 


mjooo  0  0 

SJS  0  0 

— — ^  487,728    0  0 
1.10,200  0  0 
6 


Debenture  and  apMltt 

Sundry  creditora   27|871 

K«eerve  fund  m  per  last  account          .33,802  10  0 

Premiama  received ...         9  0  0 
Amount  vot«d  at  laat 
general  meeting  for 
rawr\'e  againat  de- 

pnoiAtion   10,000  0  0 

  I<k0»  0  0 


DtdMi  diaooaat  on  debeotunt 


0.981  10  0 
1,908  0  0 


Debenture  t  ilW  iMjlf-y—r  mdiwJfnMM^lHl 
AdvuKM  by  Iwiilwi  (fluttal  M>ooiiiit|  .,„..,»„,....,. 

  t,m  7  0 

>i9C  tto  MMPMdilUt 

JoM  Mk  1881   .ZZT:  njWt  18  8 


4,788  10  0 
187  0  6 

s;4is 
«8k7« 


8 

0 


Ijem  interim  dividend^fwidoilft^er 


■11.788  8  8 


cent,  guiirantood 

cmnber  31,  IHdU  ....................    2,500  0  0 


29,  •28-2  3  9 

£770^181  8  M 

Cr.  £  a.  d. 

Capital   eimndituro   at   June  88^  1880^  pW 

babince  iheet  at  that  date  .„...,...„...„„.        5ST,'>flO  6  H 


Bn.'iol  road  electric  line  and 
Other  Mldilioas  to  date  


•Jl.ttS)  IB  0 
18,809  10  4 


Caah  d«poMta — 
CorporatioD  of  Binaiogluun  . 
~    1  of  Xkad*...........  


£636,020  13  0 


68,580  2  3 
718  10  0 


08,286  12  3 


inrannoes. 
Caah  »t  bAokera  (r 
OMhiBtaHid 


nlwal 


  14,888  10  6 

7.828  6  4 

...  41,760  »  1 

439  10  8 


«nOil81  0  10 

Bcvsmm  Aooonrr,  Twun  Houmn  nnniio  Jmn  80^  1881. 

Dr.                                                  £    a.  d.      £      t.  d. 

Dbeetora'  feee                                    760  0  0 

Dfrecton'  trAToUinv  expeoMi                  68  1  4 

;  Diractod  wmiiMration  and 

10  8 

•17  »  > 

108  0  0 


Baota    1,300  12  7 

GbrporationofBlnriiigluHB,  ptfanto 

onder  loaae   9,785  5  0 

BirmingiMm  and  AatOD  Tnmwajra 

rnrrnmny    T  imitiv<    TMMing  piMa—  1,471     8  4 


8^787  8  0 


18,687  5  11 


Bidaaoa  oarriad  dowa   28,500  9  2 


«0  drfMBiarea  and  apodal  loaaa  , 
to  amplojrte' aiok  dob  .... 


443,885   0  1 

5,484  16  6 

va  0  0 

25^067  16  9 

£31,247  13  3 


Cr. 
Balaaoo 

H&lance 

l''jlunce 
iUlanoe 


£  B.  d. 

of  iit«am  department   88,118  \o  8 

nl  horse  department                  3,274  3  4 

of  cable  depertraent                 14,186  0  .S 

of  electric  departiuont               3,02U  13  3 


a.  d. 


K«au 


■•■•••fM  ••••••■■««M««««a«i**M« 


282  7  7 
48  0  0 


48^18  0 


805  7  7 
^885  0  1 


Balance  brought  dowa   £28,000  0  2 

lotoreet  on  depoait   ajtU  l»  0 

Intenat  on  caUa   8  18  10 

  9m  4  I 

4S1,M718  8 

GERMAN  CONTINENTAL  GAS  COMPANY. 

The  Jmtmcd  of  Oat  Lighting  p-ivc*  an  abetract  of  the  report  of 
thiR  Compiany,  from  which  the  following  cxtract.s  are  tAken  : 

"  The  C'ouip.any  have  aought  unremittingly  to  encourat^o  the 
introduction  of  ena  for  beating  and  the  prodnctioo  of  motive 
power,  not  only  r>y  the  manufacture  of  suitable  appliance!,  but 
also  by  reducing  thu  coot  of  in8tallationii  lo  the  cuneumom.  The 
oonHtruction  of  large  ^as  engines  ban  commenced  succo-mfully. 
Diiiiri);  tlio  [;iABt  year  thia  work  extondwl  to  tlio  production  of  twin 
motore  of  14()  h.u.,  built  in  England  on  the  'Otto'  aystem ; 
wbereaa  daring  too  erection  of  the  Compaay'a  olaotrical  station 
at  Daaaan,  in  IwO,  thelargaatsaa  onginoa  known  waco  twin  motora 
of  80  kn.,  Md  OH  BWton  oi  100  kik.  witb  foar 
fntradoMltel&iint  tims  inia88. 
oonaidawtlOM  «p  to  Ihe  preaant  Juatify 
aphare  el  waMbiMi  of  faa  eogioea  ia  by  no  anont  Iteilod  to  i 
nMntora ;  bnt  that,  la  laofe,  it  wiU  oontinoalhr  aztand  in  tha  dirao* 
tioa  of  power  pioduooio  of  great  Daagnitaae^  inaamach  as,  nndor 
anch  ciroDinatanoea,  there  ia  aiinaltoaoaaflly  n  aabetantial  redno* 
tion  in  the  oonramption  of  ^|ao  pw  boiw  pontei  Thia  progreao 
in  the  conetmction  of  gaa  enginaa  ia,  moreover,  of  importanoa  for 
the  production  of  electric  light  in  large  centres ;  einoe  even  at  the 
prCHwnt  time  the  Com{>any  arc  in  a  position,  by  meana  of  a  dingle 
140  h.i).  twin  engine,  in  wnj unction  with  8de(|uate  accumulators, 
to  foou  4,000  incandoncont  lampa  burning  simultanooualy,  which 
correapondi  to  nn  inatallation  of  5,00<)  Um]«.  Thr«e  Huch  motors 
placecf  8ido  by  .■'iiio,  like  ateam  en(;ine«  aro  at  the  [jrcwnt  time, 
could  k€x.'p  gointjan  installation  of  15,(X)0  16  c. p.  glow  lampB,  which 
would  be  suthciently  extensive  for  very  many  tow  n^t.  But  then 
all  predicUona  indicate  that  the  constmotian  uf  i^a.'*  cn^'inc"  will 
not  remain  long  at  140  b.p. ;  and  the  combination  oi  electrical 
oonoema  witb  the  preaent  gaa  institatfona,  besides  ahowing  a 
rednced  ooafe  of  management,  offera,  when  compared  witb  a  ateam 
Ol«u•lMl■ibliai^tb■drailiag•th■»  tboonpp^eMiioBHV^ 
piMadtitihtwTflOBtoo  of  •  wini,lB  thm  bwrt  «( Iko  oloNiiB 
lig'bt  igratan,  wUob,  watwm,  mm  diminiah  tbe  ooafc  of  oaU* 
laying  witlirat  fear  of  tranUo  fnm  amoke  or  exploatooa,  wltt 
TtnMlf*  requirementa  aa  ragatda  gronnd,  and  oonaequently  lower 
lOat.  The  competition  of  the  electric  light  haa,  up  to  the  preaent 
timob  not  impeded  aaywliere,  within  the  range  of^  the  Company'a 
aotlvi^,  tlie  natoral  inorement  in  tbe  output  of  gaa;  in  fact, 
the  latter,  aa  formerly,  is  influenced  primarily  by  the  commercial 
luhition  of  industrial  mattors  and  gonerad  busineas  activity. 
The  Rtatistics  relating  to  the  different  stations  of  the  Com|)ftny 
show  that  all  of  them  au|;mentL<l  tlieir  production  of  Koe,  as  well 
a*"  rocording  increments  in  the  number  of  lights.  The  largeet 
pro|  <n  t  loiiaT  incrwuw  wiig  at  the  Hagen-Herdecke  IIjuiii©  st<ilion  ; 
the  incroujw  being  l.s  t>9  jior  c«nt.  on  the  prfviouByt-'ur'n  produc- 
tion, and  13'73l>er  cent,  on  the  number  of  light.".  Tiie  growth  of 
tbagaa  aum>ly  irom  this  station  ha»  within  the  past  three  years 
madotlio  Uompany  attain  a  supnly  approximating  to  that  which 
tboy  bad  immediately  before  the  opening  of  the  competing 
monioipolgaowoifco  in  1888.  Ibo  fodaaMaB  ia  tho  ooMompUon 
of  gao  DttM  Hi««a  railwi^  atatifla  ■fane  the  lot  of  Jaaoary  will, 
therafm,  preaomadly  aooa  onin  be  ooanterbalanoed ;  and, 
in  faofc,  tbe  aale  of  gaa  aA  •  mtter  price  will  help  thia.  Bat 
the  aaooeaa  of  tbe  (kmftuf  wan  conmderably  prejudiced  b^  tbo 
aaaeaamant  for  tbe  m—mmI  ratcx,  about  which  contradictory 
deciaiona  have  been  expreaeed  by  the  higher  adminiatratiTO 
body,  which  will  neceeaitate  an  appeal  to  the  superior  Courts.  The 
lowest  proportional  udvanco  ia  recorded  from  the  AVurnaw  Praga 
station,  with  2*19  |>er  cent,  increase  of  production.  :in<l  only  0  57 
per  cent,  lights  above  the  number  for  1SH9.  This  in  wholly  uttri- 
Duled  to  the  bad  ntato  of  commerce  ami  industry.  Intermedtato 
betwen  these  come  the utations  at  Frankfort  on-the-Oder,  Pot«dam- 
Neuondorf,  Luckonwaldo,  Minclien  (.ludbiKh  Kheydi  Odenklr- 
chon,  Konlhauaen,  Lemberg,  (iotha,  Horboclhal,  and  liuhrort. 
At  the  last  atation,  Herr  F.  Hannibal  wa«  apixiintoil  manngor 
in  place  of  Herr  Wagner,  who  wraa  traosforroa  to  the  Dusaaa 
HtAtion,  where  tbe  prMuotion  was  10  per  cent.,  and  the  number 
of  ligbta  O'Sl  per  aent.,  more  than  in  the  pceivious  yoar ;  while 
th*  olootrioid  dopaitatot  ohoMd,  to  oaMporiaon  with  1889, 
tha  faBdWing  iaoreaMMtii  AtodaalidD  bi  ■upm-Aoora,  33-754, 
or  10  per  oeat.;  number  of  ore  BibtB,  5,  or  040  par  oont.;  miDhor 
of  incandeaoent  lamps,  141,  or  {"Ol  per  oont.  Hw  total  illnai- 
nating  {>ower  of  theae  additiona,  reduced  to  10  candles,  waa  184,or 
3-46  per  cent.  Tbe  completion  of  the  new  battory  of  accumaktere 
mentioned  in  laat  year's  report  has  increased  the  supplying  capa- 
city as  well  as  diminiahed  the  working  expenses  of  this  station,  so 
that  the  average  consumption  of  gas  per  horse-power  waa  0'750 
cubic  metre,  as  compared  with  Ofel  cubic  metre  in  1889.  The 
average  efficiency  of  lhc«e  accutuulalors  for  the  year  amountod  to 
TS'O  Jier  cent. — highly  satisfactory  liguren  when  one  takes  into  con- 
sideration how  \ery  urifdvoijcivble  the  oxtreinoly  finall  summer 
demand  ht  for  the  i;Lui>^Jition  of  the  accumuLatorB.  Tbo  financial 
reaulta  of  thi."!  Ftation  — ojwned  Sept.  13,  IHHO,  and,  next  to  that  in 
Berlin,  t ho  uMesl  central  station  in  (iertnany  —  were  for  the  first 
time  la  a  certain  extent  gratifying,  for  though  the  average 
age  of  the  lampa  for  the  vear  waa  oniv  180  instead  of  600  hoars, 
lad  their  profitahlaneaa  depends  on  toeir  hour-burning  capacity, 
tbeco  haa  been  some  reoompenao  in  improvementa  in  too 
oooatmctioQ  of  motors,  dynamos,  etc,  and  in  the  gen«nd  aooet> 
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of  snob  an  initaUatioo.  At  Erfart,  wbera  the  Company 
hftve  another  aluotrifl  •Uitioo,  tha  lighting  of  Ibe  town  hall  by 
elaetrie  light  raaulted  laat  yaar  in  a  loae  of  3,090-72  msrka,  aa  com- 
pared witn  A  deficit  of  3,106*11  marka  in  the  previeoa  yoar.  The 

Coui|jat>y'i<  0|>eratioDs  at  their  13  ffaa-making  atationa,  tba  central 
electric  Htation,  and  the  central  factory  at.  Deowin,  re«uU«K),  an 
^own  by  the  inofit  and  loee  account,  in  a  inmit,  of  ■.•,.'i.3i>,ohJ-42 
nurliB,  which  ia  only  52,Q^9'Qe  mwka  ieaa  than  that  of  the  very 


xwilpta 


PITY  NOTB& 


lor  tiM  month  of  July  w«ra  £2Jim. 

Omtak  iMlwai  Ilia  Talacraph 
for  Jnly  ware  £3,100,  againtt  £3,1.14. 

Or—  nNttuiu  Telegraph  Compaay.— Xli9  norifili  of  this 

Company  for  July  atnounioil  lo  £24,000. 

Direct  gpanlah  Company. — Ti>'  tiafVin  roceipta  of  thilCOB|MUiy 
for  the  month  of  July  were  £I,6fi7,  HjiiiiiiHt  f'_',016. 

Kaatarn  Telofrapb  Compaay. — The  rccoiptfl  for  the  post 
noontli  wove  £.VJ,.'W).'l,  a»  iigiiiti.«t  iTiJ.J".'!  for  tlie  wirtie  |>er)oa  of 
JStKi,  -  tt  (lecrcaac  of  £1  ,!>J1. 

BraiiUlao  Submorliie  Tolcgrraph  Coxnpaay. — The  reoeipta  of 
thiii  ComiMiny  :r>:   il.,-  t-wird  July  1 7  MMMUtwl  tO CSjUSi 

and  for  the  wtick  cmJutl  July  •J4  lo  £."i,  l.'i'i. 

liaatarn  Xjctanaloa  CompMy.-  Foi  July  tlie  trnttic  recuipU  of 
febia  Com|iatiy  umuunled  to  £41,219.  tun  kguin.'l  £4G,.'«)7  in  the 
OOrroopondm^'  period,  Mhowiii;;  a  decreaae  of  £.~>,  I4!S. 

Waat  India  and  Panama  Telegraph  Company.  The  receipts 
for  the  linlf  month  •  ridwl  July  :U  were  £2,0'»8,  againat  £2,70'2. 
The  March  rocei{>tn,  oi<(iiiiu(o(i  at  £tf,43l,  realised  £(i,.'iAl. 

Wee  tern  and  BrasUlaa  Telefrapb  Company.  The  rcK^-eipts 
for  the  wcekn  ondeil  Jaly  17  and  24,  after  deducting  17  per  cent, 
payahh^  t.j  the  I/>ndon  Platino-BnaUMi  OanpuTi  mn  £2,280 
and  £.),H19  rcv<|>ectivcly. 

City  and  Soutb  London  Railway. — Thi.x  Coiniiany'H  rcccipta 
for  the  i>ftfit  week  .iiiir,uiilc(!  to  £6W.  The  uccountn  of  t  lie  ('om[HUiy 
for  the  si.x  luoiitli-'  tu  June  rtO  »how  a  balance  of  n.  L  :i  i,eiiue, 
including  i.'.'i'i.'i  brought  forward,  of  £4,693.  Of  thii<  amount,  the 
interest  on  debenturoB  absorbe  £4,137t  IwviQg  *  '^'■'"■^  of  £S55 
to  be  carried  to  the  next  account. 

OMBp*nlea  of  the  Month.  —The  following  tliMlfiaal  W 
have  been  regiatered  during  the  paat  moutb  : 

of  Wntarford  ElMtrio  Supply  Compray,  Limited, 


10 


Bbotdo  F^ifctliy  Ccwf  jj  Umiitdt 


Baat  London  EleotrieSappiy  CoapHqr.  United,  £5«harw 
Electrical  Aaaeta  PnraluM  Company,  iJmifd,  £1  ahana. 
Bpatain  Electric  Aocumalator  Comiiany,  Linittad»  £1 

■baraa  

Homa  Talaphoaio  Contpany,  Limited,  £6  aiiam  

Italian  ElaoKinl  Uglit  and  Power  Ootapaoy,  limited, 

£4aluu!«a  

Uoreeambe  BhoMe  Utghtaad  Fewer  Coaipanj,  Liadted, 

£1  iharea   

8k  John,  Hampfltend,  Beatrie  Sapilf  Oeaipeiiy*  United, 

£5  ahares   

Taylor-Smith  Electric  Company,  Limited,  £10  shares   (S,0 

Wyndliam  Kloctric  light  Company,  Limited,  £1  aharea...  1,& 


£1.U0U 

800,000 
1,000 
1,000 

101,000 

500 

60,000 
l.i.WiO 
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Ji'i.v  '27. 

127iSw  Improvomonta  In  or  connected  with  awltehboarda  for 

elcctrlc&l    parpoBM.     To:n    llawkiti!!,     Norfolk  HouHe, 

Noi'foH.      :  Oct ,  Strut. J,  I/<.>rido!l, 

112720.  Impro^ementa  la  alaetrlo  aaal-««tUag  aad  nUaeral- 
cutting  msohfeib  AlbiM  ThooM*  SneU,  02,  Obaaeery- 

lane,  London. 

lUWi  Improvomenta  In  tlio  construction  of  awalSNa  MV 
certain  klada  of  eleetrloal  manhlnea.  WOUan  FhOlipo 
Tbompaon,  6,  Lord-akaet,  liveipooL  (W.  I^bmeyer  and 

Co.,  fifermany.) 

13727.  Improvement*  In  tbe  method  or  mcsjii  of  rerolatlac 
notoir'dyiiamoa  or  oontlaaoaa-ciirront  tranafornMcek 
William  Pbillipe  Tbompaon,  6,  Lord-etfMtk  LivacpooL 
(\V.  LAhmeyor  and  Co.,  Germany.) 

127S1.  An  autematle  laoomotlTo  or  alaotrlcal  angina.  Claude 
Saluabury  Foljambe  Mellor,  8,  Lyric-chambera,  Whitcomb- 
iitteet,  aigmmM,  London. 

July  28. 

117TI-  t.  —  eleiilie  ilaiaatniiiiii  i  ir    i  iinii  ij— a  Otto 

Franeifl,  26,  Badge-row,  C.mnon  Htreet,  Ix>ndon. 
MJK,  An  Improved  belt  Bookot  eleotrie  light  awltoh.  Arthur 

William  Kinff,  Oo,  Winrhe-iter-»treet,  Pimlico,  Ix)ndon. 
IS3W.  Improrementa  In  and  relating  to  aystem  of  eleetrlo 
dlatribntlon.   Morria  Fiulbogon,  77,  t'hiini  eiy  liuie,  London. 
(Complete  f-i-ecification.) 
12824.  An  InfiafenienI  iWBneo^id  wltt  aleetrla  u^htinf  app»- 

ICB^fieaA-MmMdm. 


:  far  ttMtmmjim*  Mtar ' 
Snwratora.   HauyBarria  Lake, 


12831. 


tans. 

12904. 
12934. 
12M6. 

129(H). 

12982. 
I29A5. 

12013. 

Km?. 

18086.  loi] 

13108. 

1S1I4. 

1312.-). 


.  aad  ta  alaetrle 
Biy  Harri*  I^eke,  45,  Southampton-biuld- 
ingg,    London.     (The   Tboaiaon  •  Houston  International 
Electric  Cotopeoy,  United  Bttrtea.)  (Complete  specification. ) 
Invravnd  aonttva  eleeMp  Mi,   William  AneeeU,  1. 
Qoellly-aoiirti,  iMdoa. 

Jwt  29. 

ft  Mitlii  •  r'Ttirfl  rrt— tT  fir  nnnlilBirn  et  will  talnptiitrfe 
aammnnleatlaa  with  erataary  nathoda  of  eleetrteal 
atgnalllng  la  or  abeat  aeal  aad  atbar  aitaaa  aad  worka 
aaid  attar  pleeee  George  WUbob,  Briatol  Bank-buiklinga, 
Brietei. 

iTwintiTWBeala  ta  neaaa  ta  ba  aavtopad  te  tkaeMatrteal 

dapeaitlea  of  oapver.  Thonae  Fulnr,  47.  IdMotai^e^aa- 

fields,  London. 

JiLv  30. 

Imvravamaata  In  heldar*  tut  Ineaartaeeaat  alaetrle 
laapa.    Ronald  A.  Soott,  46,  Lineolnla-inn-fielda,  London. 
Aa  aiaetftefil  »ara*l  asahaaca  ^relMa.  Alfred  Roaling 
Bennett,  82;  8tb  Albana-road,  Harleadea,  London. 
Impravemaata  ta  tha  elaotro-depoalttoa  «f  jr*"**""* 
Illiun  Augaataa  Timmia  and  Willi&iu  Sauy  WalenB,  2* 
(ireat  George-street,  Weatminster,  Loudon. 
Improvomenta    in    ataeUlc   traaaformara.  William 
Morria  Mordey>46,  LincolnV  ina-fiaUo,  London.  (Complete 


) 


31. 


Jl'I.V 

Aa  elaotrto  aatamatlo  ttaM  eha>er,  Fred«rick  Geoi^o 
Manl^yWatheifiald,l,Greaham-baildin|{i,bwdon.  (Chariea 
Kanaedy  Jaidlae,  DeaMraia.) 

Improvomenta  la  maaaa  or  apparatna  fl»r  naa  ta  a«l^ 
BMtle  oteotrlo  railway  aigaalllag.  fteeinald  Bradalbta 
Annealey,  John  Harvey  Evaoa,  and  Edwin  Blakey,  78, 
Fleet-Ktreet,  London. 

Improved  ulaKtla  taautatar.  Gaorn  Barley  Graham 
and  Tiioina.1  Oaanane,  108,  Vlotoria^Gmtaerr,  Clwaearjr* 

lane,  London. 

Aonim  1. 

Zmprevanaata  ta  alaetrlo  apparatna  for  maintaining  a 
nalfbrm  ar  appraodaiately  uniform  temperature  vlthta 
a  ohankar  (r  veaaal.  apanlally  apvllaablo  to  incubatata. 
.Alfred  Uarwood  Elton,  48,  Lineelnli-iBa-fields,  London. 

ralaltag  ta  eaadnlta  appiioahle  far  eaaa 
btaad  aaaae  aaetaga  tar  aleetrloa.1  condDotora  and  tar 
gaa  aapply,  or  for  either  aa*  **par«tely .    J  oh  n  A  lexruider 
M'MaUen,  124,  Chancery-lane,  I^ondon. 
Im  prove  menta  In  the  maaafaotnre  of  mataUta  boaaa  ar 
oaae*  far  eontalatag  eleotrie  b«Ua.   Thomea  Barton, 
fiank-chambent,  Waterhoufie-Ktreet,  Halifax. 
InpravemeBta  la  ar  eenaeeted  with  eleetrto 
Thomas  Parker,  47,  LincolnH-inn-lieldtt,  I..ondau. 
Improvamaata  ta  aairbon  boldara  aad 

Henry  Howard,  24,  Southaapton. 


Brae,  and  Ca., 


8PB0IFICATIOKB  PUBUSHBD. 

ISflO. 

11263.  Klootrio  ooaaectioDS.    Munro.  Gd. 
121.'W.  Alt*rnata-eurr*Dt    motion.  Siemeob 

Limited  (Siemens  and  Hatflke).  Sd. 
14!fid.  TaiaplMfUaawltahbaarda.    FnuKU- and  Brown.  8d. 
14182.  TOIepheBto  awttahtag  ayparataa.  Fmaer  and  Brown.  Kd. 

Lake  (Ucomba  and  GI0.K  4d. 
1881. 
CMwdne.  8d. 

Lake  (The  Crooker- Wheeler  Ebetrlc 

Motor  Com|>any).  8d. 
Kleetric  are  lamps     Tuibnync  IVI. 
Klootrio  railways.     'rhf>r)ip«oii  (Hnrdinj;).  Sd. 
Eleotroatatlo  switch  etc.    Alco4-k.  tid. 

■aatera.    Stanley  and  Kelly.  6d. 


7785u 

9029. 
9241. 
9462. 
0622. 


Stanley  and  Kelly.  6d. 

Abet  (Gnleber  and  another), 
4d. 


itd. 
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order,  and  also  if  poBsible  to  put  A«firi!{ghto into  Ilia  llilldl 

of  an  electric  lighting  company 

aiohmoad.— The  works  for  the  weir  and  footbcidg» 
urn  now  MtiTvIy  b«gnn  st  Id«wordi.  If  uytlifog  it  to  ba 

done  with  the  idea  recently  mentioned,  of  utilising  thr 
waters  thus  dammad  back  for  the  generation  of  electric 
pow«r,  no  time  ikonld  bo  ket  in  puttii^;  the  subjeeb  baiaM 
(iMllMinMOonMirfinayiDoiiiMtioil  fonn. 

Llangrollen.— A  letter  was  read  from  Mr.  Graener, 
Argoed  Uall,  at  the  meeting  of  the  Llangollen  Highway 
Board,  asking  permMon  to  phea  ap  ela^c  i^W  ov«r 
the  road  in  VroncyBsylltau.  The  Board  agreed  to  the 
application  on  condition  that  tho  regulations  of  tho  Board 
of  TVada  in  rrfwoiw  to  weh  miMm  bo  complied  wift. 

BOMiMSt. — MesB*.  Swinburne  and  Co^t 

men,  and  employes  had  their  first  anrrial  luiinfcast  an 
Friday.  They  went  in  a  steam  launch  from  Staines  to 
Wifldeor,  where  they  bad  dinnar.  They  tiien  eamo  down 
to  Savoy's  Weir  for  tea,  and  returned  to  Teddington  in  the 
evening,  spending  a  pleasant  day  in  epite  of  oncaainnal 
ehowen. 


NOTES. 


PersoBAL— Mr.  W.  M.  Mocdey  bae  been  on  a  visit  to 

the  United  States. 

■toetfto  Chsltnro. — fiumer,  onlaide  Madrid,  drivee 

his  ploughs  by  eleetrie  motors. 

W&th. — The  qnostion   of  electric  lighting  reeently 
discussed  at  Wath  (Yorka.)  has  been  abandoned. 

■Mi^r«r-A  new  tovnball  ia  to  be  erected  «t  Jiorley, 
Mir  leedii  SoBieono  on^t  to  pat  in  tbe  eleetrie  ]i|^L 

Colosrne. — A  large  and  imporf ccntrnl  ■station  for 
supplying  18,000  bmps  in  Cologne  ia  expttcted  to  be  ready 
to  atart  within  tbe  next  nontb. 

Utilising  the  Rhine  Falls. — Capital  to  the  extent  of 

over  £600,000  has  already  Keen  stiliscribed  to  the  scheme 
for  utilising  16,000  b.p.  from  the  Rbino  to  lUieinfelden. 

K— irti— tor  raooteloal  SeHuNiL— The  eleetrical 

department  of  the  Manchester  Technical  School,  for  the 
practical  training  of  electrical  engineers,  will  be  ready  for 
opening  tbie  winter. 

M—tlolilii  Tbo  ligbting  ef  Eaatla^,  SooduHnptoo,  ie 

tfl  he  carrietl  out  by  64  lamps.  The  com{)any  have  the 
matter  in  hand,  but  the  local  electrical  men  might  give  the 
matter  their  Mtontion. 

Snbcaarine  Cabloa — On  the  87tb  August  will  be 
awarded  at  Paris  (103,  Rne  de  Grenelle)  the  public 
contract  fur  tbe  establishment  of  submarine  cables  (i) 
hetwetiii  Marseilles  and  Orao,  and  (2)  between  Maiseitles 

ami  'i'wnis. 

lloUoa  (Laaeo.).— The  Nelson  Corporation  have 
dodded  tbat  dioold  100  tradespeople  and  others  give  a 

guarantee  to  take  the  electric  light  for  three  years,  a 
scheme  for  electric  lighting  will  be  introduoed  under  the 
proviiional  order  of  1883. 

8«to.— As  wiU  be  aeon  elaewhere,  s  aaio  "  by  tender  " 

will  tate  place  on  August  19lb  and  20th  of  a  bankrupt 
stock  of  electrical  appliances,  including  lamps,  wires, 
ewitehea,  inatramenta,  and  tool%  by  Mr.  IVadk  liDIIer,  % 

Serle-strcet,  Linooln's-inn-fields. 

Cork. — The  Cork  Gas  ConBumers'  Comi>nny  recom- 
mend a  dividend  of  8  per  cent.,  taking  £6l'S  from  the 
reserro,  which  now  ataoda  at  411,098,  or  £578  lee*  tban 

]rv*t  ycir.    The  dircrt^rs  cnntcmjdate  eeeUng  powem  to 
supi>ly  electric  light  as  well  as  gas. 

BoolMfltor  StatiMu— The  new  works  of  the  Bocbestor 

and  Chathtini  KIcctric  Lighting  Cnin[i.iMy  are  s.ui ^factorily 
proceeding.  New  boilers  have  bccu  fixed,  Aiid  the  engine 
which  was  used  in  supplying  the  electric  current  to  tiie 
Bdioburgh  Bxhih  limi  baa  bean  iMirchaaail. 

River  Ziighta. — Tho  romniittcfi  reported  at  the  last 
meeting  of  the  Si)ntliani|>tuii  Town  Council  that  the  iron 
column  for  high  linUt  hud  been  eroeted,  and  tbat  the  daily 
lighting  and  extinguishing  of  these  lights  would  in  future 
be  attended  to  by  the  harbour  master  at  a  remuneration  fA 
£5  per  annum. 

B«wwvll»Blog»e  C&tHto.— Tbe  telegraph  cable  between 

Dover  and  Eouloj,'iie  ia  to  he  rclaid  and  a  change  made  in 
the  course  it  takes  across  tbe  Channel,  it  having  been  deemed  \ 
adviaaUe,  in  eonsequenoe  of  tbe  injury  so  frequently  done 
to  the  cable  at  the  banc  of  tboSbakeapeareOUiT,  to  taJce  tbe 

caVile  oti  to  FolkcRlonc. 

Maidstone.    At  a  private  meeting  uf  the  Maidstone: 
ImcaI  B<j<ard,  on  Tutsaday  muroi.ig,  tho  question  of  supply- 
ing the  town  by  electricity  wa.i  mnsiiloii;!!,  ritid  it  was  j 
resolved  to  apply  lo  the  Uw^td  of  TriMiu  fur  a  proviaioiuU 


■toctvte  WMlliM  Mllla.— An  interaeiiog  item  of 

news  come*  from  Siebnen  in  Switzerland,  where  1,000  h.p. 
is  to  be  utilised  from  tbo  Biver  Aar.  Of  this  400  h.p.  ia 
to  bo  nttliaed  in  Biebnen,  and  *  new  wooDen  betory  to  be 

driven  cloctrically  is  to  be  erected  by  Messrs.  Sulser- 
P^hcr,  of  Zurich.  The  factory  will  give  employment  to 
600  worfcnen. 

SMt  AfHoan  Cables. — The  German  Government  haa 
decided  to  establish  telegraph  lines  along  the  whole  of  the 
German  East-African  Coast.  Three  officials  have  left  Berlin 
for  Bagaucqra,  wlMra  they  will,  imnedlotoly  after  their 

arrival,  commence  the  preliminary  work  in  connection 
with  the  new  lines.  Bagamoya  and  Saadani  will  be  first 
ooonoeted  by  wirai 

Mom  SMhlMCtaUkr— ExbibitionisU  are  going  to  have 

a  wide  experience  of  the  world  in  the  next  few  years  This 
year  Germany,  next  i'aicrmo,  then  Chicago.  Atter  that 
Bnda  Pesth.  for  that  it  has  been  decided  that  an 

International  Exhibition  shall  be  held  at  Buda  Peath  in 
1B95,  the  thousandth  anniversary  of  the  creation  of 
I  langaiy  ai  an  independent  etata 

BlaokpooL— Some  of  tho  Town  Council  of  Blackpool 

want  the  elor'ri-  light  at  once,  others  wish  to  see  the 
scheme  kept  bacic  six  or  eight  mouths.  Tbe  committee 
who  have  the  matter  in  hand  complained  there  was  so  much 
to  do  that  electric  lighting  must  wait,  and  whh  dubbed  the 
"  farce  committee  "  for  its  pains.  The  report  was  sent  back 
for  reeonaldevation  by  •  large  majority. 

Bleotrio  Pomps. — The  Thomson- Houston  Company 
make  electric  ptimpa  for  supply  of  wat«r  in  buildings  with 
motor  and  force  pump,  the  motor  having  an  automatic 
arrangement  for  atapliing  when  the  tank  ia  fkdl  and  alerting 
just  before  it  ^ets  empty.  Gould  triplex  pnmpa  are  used 
with  a  capacity  of  100  gallona  an  hour,  raised  30ft.  high, 
ran  with  a  \  h.p.  motor  off  the  town  electric  maina 

Bamsley. — ^TbeFlwkand  Li^htiii<;  Committee  of  tbe 

Harnslcy  Town  Council  reported  on  Tuesday  that  the 
.  borough  surveyor  laid  before  the  committee  a  scheme  and 
plan  prepered  by  him  for  the  supply  of  electricity  to  a 
smaller  area  than  the  one  referred  to  in  the  BurnHlcy 
Electric  Lighting  Order,  and  the  committee  adjourned  the 
coneideration  tiMreof  witil  tlieir  next  neetiag. 

I  Holbom. — A  letter  was  read  at  the  List  meeting  of  the 
I  Holborn  District  Board  from  the  City  of  London  Electric 
'  Lighting  Company,  stating  that  they  intended  to  apply  to 
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the  Board  nf  Trade  next  December  for  a  proviriooal  ocder 
for  lighting  tho  Holborn  district,  and  askini;  for  an  op|K3r- 
tunity  to  discuss  the  nuntter  with  a  committee  of  the  iiuard. 
On  the  suggestion  of  the  derk,  Ike  mattar  ma  ralarwd  to 
the  Committee  of  Works. 

Old  Stvdautai'  Par^. — A  gardeo  party  of  the  Old 
BtaAaauf  AHociatum  will  take  phee  in  th«  (guilds  of 
Glabe  Lodge,  ChampioD'kill,  on  Saturday  afternoon, 
September  5,  from  3  to  7  p.m.  Tickets  (23.  6d.)  are 
to  be  had  on  application  to  the  Hon.  Sec,  88,  Queen 
Victoria-street,  and  early  application  is  requested.  The 
meeting  will  be  enlivened  with  tennis  and  mniio,  and  an 
enjoyable  afternoon  is  to  be  expected. 

lliiw  tebto  to  Owraumw* — ^The  laying  of  a  new  cable 

between  England  and  Germany  liiv.*  been  completed.  The 
cable  was  laid  betwocn  Bacton  (a  town  to  the  north  of 
Lowestoft),  in  England,  and  Emden,  in  Oermany.  Herr 
von  Stophan,  Minister  of  Posts  and  Tclc^raplis,  loft  Berliti 
for  tho  latter  town  in  order  to  attend  the  arrival  of  the 
English  eaUeakip  "Fuiuiay."  Tbe  cable  is  450  kib- 
metres  long,  and  will  coat  2,000,000  marks  (£100,000). 
This  is  the  1  '2th  c  tble  connecting  England  and  Germany. 

Eleotrio  Heater. — Neat  little  pamphlets  are  i88ue<l  oi 
tke  Burton  eleotrlekeater  by  tke  fimten  Eleetrie  Company 

of  Richmond,  Virginia,  and  tho  Electric  Merchandise  Com- 
pany, 11,  Adams-etreett  Chicago.  The  heaters  are  now  in 
nae  in  a  eoniideraUe  nnmber  of  ean  at  Joplin,  Springfield, 
Iiidiana|)oli3.  The  normal  current  is  three  amperes,  and 
the  extra  cost  of  fuel  is  inappreciable  at  tbe  station.  The 
keatan  are  being  applied  on  «te«»  KMlway%  and  a  lai^e 
block  of  buildiiigi  kaa  be«n  fitted  witk  Ikem  in  the  prifate 
apartments. 

KleotrioAl  StaAdarda. — iiefore  the  rLsiog  of  Parlia- 
aMat  laat  woek  a  report  waa  preaented  by  tke  eommittee 

appointed  by  the  Board  of  Trade  to  consider  and  report 
whether  any,  and,  if  so,  what  aetioo  should  be  taken  by 
tke  Board  under  eeefefam  6  of  tke  Weqjkta  and  Heaenne 

Act,  1889,  with  the  view  of  causing  new  denominations  of 
standards  for  tbe  measurement  of  electricity  for  use  for 
trade  to  be  made  and  duly  veirified.  Tbe  nport  wia 
accompanied  by  tke  miinitea  of  proceedioga  and  avidanee, 

and  appendices. 

DnbUn. — ^At  the  meeting  of  the  Dnblin  Cknpuration 
last  week,  tbe  Lord  Mayor  moved  "  that  a  meeting  of  the 
COnncil  be  held  on  the  14  th  September  to  consider  and 
take  action  in  reference  to  making  application  to  the  Board 
of  Trade  for  a  ]>raTiaioaal  order  to  replace  the  licence  of 
Srd  May,  I8S9,  empowering  the  CorjKiration  to  supply 
electricity  for  public  pui'ixjsc*,  and  that  of  24th  June, 
1890,  to  supply  for  private  purposes,  and  to  emkcMO  both 
thcKo  licensee  and  their  objects.  Tke  motion  wu  aecoodad 
by  Mr.  Uealy  and  adopted. 

N«w«ft«a«.~-Street  lighting  by  eleetrieity  is  making 

progress  in  Newcastle.  One  after  another,  our  larger  open 
apaees^  aaya  the  NewoatUc  ikuiy  ChromUt  are  beinig  ilia- 
minated  by  means  of  tke  are  b'gkt.  Tke  latest  eztensionin 
this  line  is  tho  illumination  of  the  8])«ce  at  the  top  of 
Weatjgate  HiU.  The  arc  ligkt  fixed  there  haa  a  brilliant 
elTeet  on  its  surroundiogs.  It  caused  quite  a  lemation  on 
its  first  appearance  last  Saturday  night.  As  compared  with 
the  electric  lights  gea  is  clearly  out  of  the  running  as  es 
the  lighting  of  kurga  areas  is  eoneemed. 

TrtuiBWilaafiHi  of  Pmrar  la  Soo«l«ad^Eleotiie 

transmission  of  power  is  gro\rtng — Riowly,  it  is  true  ;  Init 
the  fact  demonstrated  and  the  utility  folt,  the  ^iraclice 
will  not  linfjer  king  before  becoming  an  eroryday  affair. 
We  are  plca.scd  to  notice  an  instance  of  tho  kind  in 
Scotland.   Tho  Caledouiau  Miaeral  Oil  Company,  at  the 


Lanark  Town  Council,  submitted  a  proposal  to  erect  polaa 
across  the  White  Lees,  and  asked  for  tho  Conncil'a  per- 
mission for  the  transnxission  of  electric  motive  ^>ower  to 
drive  a  pumping  engine  at  tke  lock.  Tke  perndasUm  waa 

granted. 

Xleetiio  Transmiaaioin  Hand-book. — ^Mr.  F.  B. 
Badt  kaa  ak«ady  issaed  eevecal  practical  kand'booln  on 
oleetrieal  subjects,  and  the  latest  to  hand  is  on  electric 
transmission.  Mr.  Badt  gives  a  considerable  amount  of 
information  in  a  small  space  on  the  problems  of  trans- 
mission of  power,  calculating  fall  of  voltage,  efficiency, 
power  of  water,  and  kindred  practical  problems  which  the 
electrical  engineer  has  to  face.  The  hand-book  has  nume- 
rous illustrations  and  carefully  compiled  tal)lcs.  It  is 
published  (price  one  dollar)  by  the  £le6ttioian  Fublisking 
Com|iany,  of  Chicago. 

VoreMlins  Stoma.— Tke  telephone,  it  is  stated, 

can  be  used  with  great  satisfaction  for  foretelling  storni.^. 
By  placing  two  iron  ben  at  seven  or  eight  yards  distance 
favim  eaek  other,  and  tken  oonnecting  them  on  one  side  by 
a  copper  wire  covered  witk  rubber,  and  on  the  other  aide 
with  a  telepkonei  a  storm  can,  so  it  is  stated,  be  predicted 
at  least  13  bours  ahead  through  a  sound  heard  in  tbe 
receiver.  As  the  storm  advance.s  the  sound  resembles  the 
beating  of  hailstones  against  glass.  Every  flash  of  lightning 
produces  a  shock  similar  to  that  of  a  stone  cast  againot  tke 
diapkragm  of  tke  telepkone. 

Ships'  Compasses. — In  reply  to  the  remarks  in  Sir 
William  Thomson's  recent  letter  relating  to  concentric 
syatems  of  wiring,  Ifeesrs.  J.  D.  F.  Andrew*  and  Co., 
write  "  to  respectfully  state  that  Sir  William  has  not  b«en 
fully  informed  regarding  our  method  of  wiring,  aiul  we 
wodd  state  that  we  completely  fulfil  tke  oonditione 
desired  by  Sir  William  by  effectively  insulating  the  outer 
conductor  of  our  wire  from  the  ship's  hull  in  all  parta 
where  tke  compassss  are  at  aU  likely  to  be  influeoeed.'* 
They  add  that  a  more  detailed  doMaiption  of  their  metbod 
of  insulating  the  outer  conductor  was  publisked  tbe  week 
following  Sir  William  Tkonuon's  letter. 

Toili.--At  tke  nmeUng  of  tke  Toik  Olty  Ooundl  on 
Monday,  Alderman  Agar  moved  tke  confirmation  of  the 
minutes  of  the  Streets  and  Buikitng  Committee,  which 
stated  that  tke  eommittee  bad  tidcen  into  consideration  tho 
report  of  Mr.  R  E.  (Jromptou  upon  the  proposed  lighting 
of  the  city  by  electricity,  which  had  been  printed.  Tbe 
committee  reeolved  that  the  Electric  Lighting  Sub-Com- 
mittee be  requested  to  visit  places  where  the  high  and  low 
tension  system  of  lighting  is  in  use,  and  report  upon  tho 
working  of  the  same.  Considerable  discuaision  ensued 
relating  to  various  street  improveauote  mentioned  in  tbe 
report,  and  ultimately  th(>  i^ii'iutx"?  were  confirnieHl. 

Sims'  Bleotrio  Torpedo  Boat.— A  successful  exhi- 
bition took  place  on  Wednesday  at  Willeto  Pointy  New 

York,  of  a  new  electric  torpedo  boat  just  completed  for  the 
Government.  Tbe  requirements  of  the  Goverument  were 
a  speed  of  18  miles  an  konr,  witk  a  cable  of  II,00Oft 
Those  were,  however,  exceeded,  the  boat  making  a  speed 
of  20  miles  an  hour,  and  travelling  1 2,000ft.  in  six  minutes, 
and  carrying  a  cable  2A  miles  long.  Mr.  Sims,  the 
inventor,  conducted  the  test  experiment,  under  tko 
direction  of  the  military  and  naval  officer^;,  and  in  presence 
of  a  number  of  invited  guests  representing  foreign  govern- 
meats,  alt  of  wkom  deeland  tlie  boat  to  be  a  eomptote 

success 

Bradford. — At  the  Bradford  Town  Council  meeting  on 
Tuesday,  the  minutes  'of  tbe  Ffnanee  Oommittee  were 

adopted,  including  a  resolution  for  the  providing  and  fixing 


of  apparatus  for  lighting  the  rooms 
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dectricity.  Aldermai)  h\  Prioatman,  chairman  of  Uie  Qis 
and  Electricity  Supply  Committoe^  pnMntod  ft  statement 

showing  the  receipts  and  exporiditnrc  on  the  gas  works 
account  during  the  half-year  ending  June  30  laet  He  aaid 
the  profits  amounted  to  ^66,249.  agcfoit  £6,010  for  the 
same  period  of  I.-ist  year.  There  had  been  an  a\ci;it^e 
tncrease  in  the  price  of  coal  of  la.  5d.  The  gae  aales  had 
increased  hj  £5,370.  The  total  capitd  expended  on  the 
works  was  jEr»R2,871. 

ll«dioaI  Transformer. — An  interesting  application 
of  transformers  to  medical  practice  is  illustrated  in  the 
iMUd  lor  August  8th.  Thie  coastste  of  an  eppemtiia  for 
connection  to  the  ordinary  100-volt  alternating-current 
town  mains,  constructed  by  Mr.  Schall,  of  &5,  Wigmore- 
street,  W.  An  8-e.ik  lamp  bnnu  over  the  tnnaforiBer. 
TermiHals  ure  supplied  to  the  eoila,  which  transform  ilown 
to  six  volts,  giving  a  maximum  current  for  cautery  of  20 
amperee.  and  ft  winrianm  eomnt  of  two  amperes,  and 
i  volt  can  be  oV.ra-ned.  Other  terminals  are  supplied  for 
surgical  bmps,  the  power  of  which  can  be  varied  in  the 
Mmewftj.  The  eppeimtiu  iune  ft  neat  ««l  iMfnl  addition 
U)  advanced  medical  practice. 

UlverBton.— The  Board  of  Trade  have  ',yri»'cri  to  the 
I'lverBton  Local  Board  intimating  that  they  proposed  to 
revoke  the  eleetrie  ligbtbig  order.  The  letter,  Mid  Mr. 
Toeh,  had  caused  him  cxtromo  disappointment  and  almost 
pain.  The  Board  took  the  trouble  seven  years  ago  to 
obtafo  a  proTufonal  order  for  eleetrie  lighting,  and  they 
had  since  done  their  best  to  keep  their  powers  alive,  but 
now  they  were  curtly  told  by  the  Board  of  Trade  that  they 
inteBded  to  revoke  the  order.  That  meant  that  after 
9}>ending  XI 50  in  getting  the  order  seven  years  ago  they 
now  loat  their  powen  because  they  bad  not  used  them.  It 
^i0Md  to  «ak  the  Board  of  TMe  to  wait  two  months 
I  to  revoke  the  cider. 


Fatal  Fall  of  an  Arc  Lamp.— A  little  girl,  Kate 
WiUdns,  aged  five  years,  the  child  of  pareata  leaiding  at 
St.  John^treet-road,  deritenwell,  waa  the  viettm  of  a 
peculiar  accident  on  the  21st  of  July,  and  died  last 
Saturday  night  at  Bt.  Bartbolomew'a  Hospital.  A  large 
eleetrie  lamp,  weighing  28tb.,  had  heen  auspended  outside 
the  Agricultural  Hall  to  advertise  "  Arcadia,"  and  this, 
though  held  by  a  38-8traod  wire,  suddenly  snapped  and 
fall  on  the  chikl,  who  happaoed  to  be  [lassing  with  an 
elder  sister.  The  child  waa  afentck  down,  and  was  taken 
at  once  in  the  ambuhince  waggon  to  the  hospital,  where 
it  was  found  her  skull  was  fntctiu^.  The  operation  of 
tmpanahig  wat  petfonnad,  hat  with  no  good  ranilta, 

Xleotrio  Hoantaln  RAilway. — ^The  waterjiower  at 
Buochs,  which  is  used  by  means  of  electric  transmission  of 
power  to  drive  the  funicular  railway  up  the  Burgenstoek, 
in  tu  be  aUo  made  to  supply  an  electric  railwajf  at  Stauser- 
hom.  This  line  is  just  begun,  and  will  form  a  new  rival  to 
thf>Hc  np  the  Righi  and  Mont  Pilktus.  A  force  of  1 20  h.p. 
W.  I  1  J  available  from  the  dynamo  and  will  be  transmitted 
three  miles.  The  line,  which  is  two  miles  long,  is  divided 
into  three  sections  of  equal  length,  each  section  acting  as  a 
"leiiarate  line  with  a  motor  of  50  h.p.  available.  The  work 
is  to  l>e  carried  out  similarly  to  the  Burgenstoek  railway. 
MM.  Bucher  et  Dnrrer,  who  are  also  the  engineers  to  the  new 
railway,  have  entrusted  the  eleetrioal  part  of  the  woifc  to 
Messrs.  Cui'nod,  Sanettcr,  et  Cic.,  of  Geneva. 

C*l»l«ft  V.  Kleotrio  Tramoars.— Mr.  John  Patcrson, 
Chairman  of  the  Edinburgh  Northern  Tramways  Company, 
•peaking  on  Saturda}  at  the  half-yearly  meeting,  said  it 
was  interesting  to  note  that  the  Birmingham  Tramway 
Company,  whoee  report  was  just  published,  stated  that  the 
apenditore  on  the  pait  of  their  vpltmi  wQited  bjr  eahlei 


was  50  per  cent,  of  the  groes  receipts,  while  the  Electric 
Railway  in  London,  whi^  waa  originally  intended  to  he 

worked  as  a  cable  sy.item,  showed  that  it  w;is  worked  at  a 
oost  of  77  per  cent,  on  the  gross  receipts.  It  waa  his 
opinion  that  the  direetors  of  the  Electric  Railway  would 
regret  that  they  had  changed  their  original  intention,  and 
substituted  electricity  for  cables.  To  give  such  a  judgmeut 
within  the  first  year  i«  raah,  to  say  the  leait  of  it  **  He 
laughs  best  who  laughs  last,"  and  cables  are  qot  Ottiying 
everything  before  them. 

Cryatal  Palaee  Eleotrloai  Exhibition.  —  The 
directors  of  the  (  lystal  Palace,  in  deference  to  the  wish  of 
the  KIcrt  I  ic  il  Trade  Section  of  the  London  (."hambi>r  of 
CoDimeicc,  have  decided  to  postpone  the  opening  tA  the 
Electrical  Exhibitioa  from  November,  1891,  till  the  Ist  of 
.Tannary,  1892,  on  which  date  the  exhibition  will  bo 
formally  opened.  We  understand  that  the  Chamber  of 
Commeree  proposed  a  farther  portponemMit^  bat  the 
directors,  anxiouB  as  they  were  to  meet  their  ^•^cw?!,  could 
not  agree  to  a  later  date  than  the  1st  January  without 
hraaUng  faith  with  a  hx^  nnmher  of  eshibitoTs  who  have 
applied  for  space,  and  who  arc  now  preparing  their  exhibits. 
It  will  bo  gratifying  to  intending  exhibitors  to  learn  that, 
with  the  view  of  promoting  the  sueeess  of  the  exhibition, 
the  Chamber  of  Commerce  have  agreed  to  appoint  a  large 
technical  committee  to  act  with  the  directors  of  the  Crystal 
Palaee  Company. 

The  Liverpool  Overhead  Railway. — ^The  report  of 
the  directors  states  that  con.'^uicrublc  progress  has  been 
made  with  the  works  during  the  past  half-year.  The  main 
Structure  is  erected  as  far  as  the  Collingwood  Dock ;  the 
important  opening  bridge  at  the  Stanley  Dock  is  completed; 
and  the  accommodation  works  on  the  northern  section  are 
now  in  an  advanced  condition.  The  negotiations  with  the 
Corporation  of  LiverjKyol  for  the  necessary  deviations 
of  the  southern  sccliua  have  been  concluded,  and  the 
directors  have  pleasure  in  acknowledging  the  liberal  manner 
in  which  their  propo.s.iIa  have  been  met.  Sir  W.  Forwood, 
presiding  at  the  annual  meeting,  stated  that  a  contract 
for  the  equipment  and  working  of  the  line  by  electricity 
had  been  made  with  the  Electric  Cofistruction  (.'nrpora- 
tion,  Limit©<l,  of  London  and  Wolverhampton.  Two  mile* 
of  the  line  have  been  completed  within  the  bat  six  months, 
and  the  railway  will  probably  be  opened  next  spring. 

Abordeen. — The  question  of  utilising  tidal  power  for 
electric  light  has  again  been  raised,  this  time  in  Aberdeen, 

by  a  gentleman  of  the  name  of  Mr.  Evelyn  Liardet.  The 
proposal  originated  in  a  rather  curioos  manner.  The 
Dodiess  of  Boxburgh,  one  of  the  bdieS'iD'Waitii^  ttpmi  Her 

Majesty  the  Queen,  seems,  during  her  risita  to  Balmoral,  to 
have  gleaned  that  the  Aberdeen  authorities  have  been  eon- 
aidering  the  question  of  iritroducingthe  electric  light  into  the 
city,  and,  knowing  this  gentleman  to  be  interested  in  such 
matters,  she  communicated  to  him  the  name  of  Lord  Provost 
Stewart,  and  suggested  that  he  might  lay  his  electric  lighting 
scheme  before  him.  Accordingly  Mr.  Liardet  forwarded  a 
pamphlet  to  the  Lord  Provost,  in  which  he  described  his 
scheme.  He  mkfid  [lermissiun  to  examine  the  river  Dee 
with  the  view  of  ascertaining  whether  or  not  it  would  he 
possible  to  drive  electric  machinery  from  the  flow  of  water 
in  the  river.    A  dincussion  of  the  problem  is  arranged. 

flovtinnurk.— At  the  fortnightly  meeting  of  the  Sth 
Saviour's  Board  of  Works,  held  at  the  Board  room, 

Emerson-street,  Southwark,  under  the  presidency  of  Mr. 
Baxter,  the  electric  lighting  question  came  under  notice. 
The  Paving  and  General  Puqioses  Committee  reported  that 
they  had  consideroil  the  a(iplication  of  the  Brush  Klectrical 
Engineering  ComjNiuy,  Limited,  for  the  consent  of  the 
BoHd  to  the  tCMMiac,  pommi^  to  Saelkm  61  ol  the 
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Southwark  Electric  Lighting  Order,  1891,  ol  that  ttoder- 
taking  bo  a  compaoy  to  be  formed  under  the  title  of  the 
Oifcf  oi  London  ElMtric  Lighting  Company.  The  Com- 
mittee now  recommended  that  the  Board's  consent  shouM 
be  given  unconditiutially  to  the  transfer  of  the  undertaking, 
and  alao  to  the  tranifer  to  the  new  company  of  tlw  viyleave 
agreement  between  the  Boanl  and  the  Brush  Company  and 
the  memorandum  thereto,  d;itcil  respectively  November  7, 
1890,  and  April  37,  1891.  The  recoBiiMaiation  of  the 
C'nmmi*»,f'f>  WIS  !inRninion.*4ly  aiiopted. 

Ulectiio  Boriaf . — A  vast  engineering  work  is  being 
quietly  carriad  on  undoroeftth  tho  atreota  of  llhnchaater  in 

the  reconstruction  of  the  main  drainage  system.  .\n 
intoraiting  fnet  io  ralatioD  to  this  ■ohema  ie  that  in  the 
worlnngi  •  new  Irind  of  boring  flMdiino  Itai  boon  intro- 
duced. This  electric  borer  is  tki  uirontion  of  Mr.  Kellett, 
the  contractor,  and  is  said  to  mark  a  great  «4yiuwo<  upon 
other  machines  of  the  same  kind.  It  is  calenktev  ttKbore 
into  tho  eandatone  rock  beneath  Deanagate  at  the  rate  of 
^in.  per  minute,  or  20ft.  a  day.  It  will  be  worked  by 
electricity,  with  a  dynamo  of  12-h.p.  The  machine  will 
connist  of  a  drill  and  four  arms  for  boring.  Each  arm  is 
studded  with  ugly  lookin*,'  teeth,  all  of  which  do  their  work 
in  tearing  and  grinding  up  the  rock.  As  the  machine  goes 
forward  with  its  work,  the  material  excavated  falls  into  a 
bucket  roaily  for  removal.  It  is  hopoil  that  the  machine 
will  soon  be  in  regular  working  order ;  and  ii  it  is  as  suc- 
cessful as  is  anticipated,  aimtlar  BMwhinet  will  be  pheed  in 

other  placf*"?  on  tho  ■^r-i-»:rin 

jBritish  AssooiAtion.  The  following  additional  par 
tieulan  are  given  of  piipera  ])roniiMd  in  Section  A,  besides 
the  discussion  on  "  Units  and  the  NomencLiture  "  :  Prof. 
Bamiojr,  "On  the  Sorfaee-tonaion  of  Ether  at  Different 
Temperataree  " ;  Prof.  W.  Stroud,  "  Some  Rerolntionary 
Suggestions  on  the  Nomenclature  of  Electrical  and 
Meehaaical  Units  Mr.  W.  £L  Preece,  "Further  Researches 
on  the  Uagnetic  Quality  of  Different  Steels  on  the  Modes 
of  Tempering";  Prof.  S.  P.  Thompson  (1),  "On  some 
Points  connected  with  the  Measurement  of  Lenses  "  ;  (2) 
"  On  some  Experiments  with  Standard  Cells  "  ;  Mr.  G.  H. 
Bryan,  "  Report  on  Researches  Relative  to  the  Second  Lnw 
of  Thermodynamics " ;  Dr.  Johnstone  Stoney,  "  On  the 
Cause  of  Double  Lines  and  of  Equi  distant  Satellites  in  the 
Spectn  of  Gases  " ;  Pi'of.  O.  Forbes,  "  On  the  Secondary 
Com|>cnsation  of  Thermometers";  Mr.  .T.  SwinSuriie, 
"  The  Causes  of  Variation  of  Standard  Cells";  Mr.  F.  T. 
Trenton,  "Magnetic  Ex|)eriment.s  Made  in  Connection 
with  the  Determination  of  the  Bate  of  Propagation  of 
Magnetisation  in  Iron." 

BMifto  9nmM  far  BiMdswiortlL^A  meeting  of 

the  Hand.sworth  Local  Board  was  held  on  Wednesday, 
under  the  presidency  of  Mr.  David  Rose.  Mr.  J.  J. 
Rughea  preaented  the  Highway  Comntittee'a  report^  which 

recommended  the  Board  to  sanction  the  use  of  steam  hy 
the  Central  Tramways  Company  for  a  further  period  of 
IS  montha  on  the  BtrehfieM  route.   Mr.  H.  Hotaell,  in 

seconding  the  re[>ort,  said  he  hoped  it  was  the  laat  time 
they  would  have  to  sanction  the  use  of  steam.  The  com- 
{lany  had  oleetrie  power  on  the  Brietol-rond  route,  and  he 
considere<l  they  shonld  innisi  on  the  ttarnc  tyutem  I>eing 
adopted  on  the  Bircblield  lino.  Mr.  Ilughee  said  there  was 
no  donbi  the  eompany  had  a  very  serious  knoek  baek  by 
the  telephone  company.  He  hoi>ed,  however,  the  tram 
compel^  woukl  speedily  surmount  the  difliculty.  Mr. 
HomU  waa  of  o|Hnioo  that  in  tbt  intereat  of  the  parish 
thejr  abould  uke  the  matter  Up  atrongly.  The  property 
on  the  Birchfield  route  had  detcriorate<l  in  value  2b  |ter 
eenk  through  the  abomiuable  nuisance  of  steam  trams. 
Thqr  alMMihl  doall  in  their  powir  to  gat  eleotrieity  or  mM 


other  motive  power,  in  order  to  do  away  with  the  uuisaoce. 
The  report  waa  adopted. 

Manohoflter.— The  Electric  Lighting  Sub-Committee 
appointed  by  the  Gas  Committee  of  the  Cily  Council,  we 
leara  from  the  Manchester  papers,  have  had  under  thmr  con- 
sideration the  reports  of  several  consulting  engineers  as  to 
the  proposed  installation  of  the  electric  light  in  Manchester. 
They  have  decided  to  recommend  the  appointment  of  an  elec- 
trical engineer,  who  will  advise  as  to  tho  best  system  of  light- 
ing to  be  adopted,  and  will  also  superintend  the  operaliona  of 
the  contractor  whose  tender  may  be  accepted  for  the  work. 
This  gentleman  will  receive  a  eomniiBsion  on  the  cost  of 
tho  Rcheme,  as  is  customary  in  the  case  of  architects.  The 
sub-committee  recommend  that  the  "  low  pressure"  shall  bo 
adopted,  but  further  details  of  the  scheme  will  be  arrived 
at  after  the  engineer  has  been  appointed.  It  ia  propoeed 
to  confine  the  operations  of  the  committee  entirely  to  m 
einiet  fnatalktion.  No  apparatus  in  the  interior  of  houses 
will  be  aupplte  i,  :uul  those  who  desire  to  take  advantage 
of  the  installaUon  will  have  to  execute  their  own  connec 
tiona.  Li  this  mpeel  the  eoBinittee's  acheme  differs 
materially  from  the  ordinary  eomiMraial  optratiooa  of 
electric  liehtitiK  companies. 

Redaotiou  in  Telephone  Roatals.— The  Weatem 
Countiee  and  South  Wales  Telephone  Company  announce 
important  reductions  in  rontaU  and  an  increase  of  arc*  at 
the  reduced  rate*  for  connoctiona  to  their  local  telephone 
exchange  systems  commencing  September  1.  Each  bnaineos 
or  profe  -  tonnl  connection  for  lines  within  one  mile  radius  of 
the  Company  s  exchange  will  be  charged  the  following  rates : 
£9  per  annmn  on  seven  years'  agreement}  £10  per  annum 
on  four  years,  and  £11  for  a  yearly  agreement.  Private 
residoooee,  without  business  or  profeesional  praaice,  may 
now  be  eonnofltad  to  the  exchange  «t  rentala  varying  from 
JE5  to  £P  per  anntim  according  to  distance,  not  excceditigoiie 
mile,  from  the  nearest  exchange.  Another  important  f  eatuie 
in  oonnection  with  the  eorapany'a  ratei  ia  that  there  will  bo 
in  future  no  further  liahility  on  the  part  of  the  renter,  as  the 
charges  are  inclusive  of  the  cost  of  construction  of  the  lines, 
erection  of  inatmmenta,  and  maintenanee  of  the  whole  in 
proi^r  working  condition.  The  directors  are  prepared  to 
convert  the  uaexpired  period  oi  existing  subscribers'  agree- 
menta  to  tho  new  rates  for  ^either  of  the  three  periods* 
provided  that  the  pcriixl  ii?  not  less  than  that  renaining 
unexjiired  on  the  e.xistittg  contr.ict. 

Kleotrio  Motors  ia  Franoe.— At  Viiry,  in  Fraiice, 
is  a  series  of  wine  eelhva  belonging  to  the  Gompagnio 

L'Orleans.  In  this  arc  a  number  of  machines  requiring 
power  to  drive,  and  the  company  recently  decided  to 
inatHute  a  distribution  of  power  by  flleetrtoity.  A 
Reuhniewski  cotiij)ound  machine  wai;  installed,  driven  by 
the  works  engine.  It  gives  a  current  of  82'5  amperes 
at  170  volts  for  1,300  revolntions,  used  partly  for  power 
and  partly  for  the  entire  lighting  of  the  works.  Tho 
current  is  received  by  two  motors  furnished  with  resistance 
standa  Tlie  rest  (rf  the  apparatus  is  so  arranged  that 
whether  the  motors  work  or  not  there  is  no  influence  u(>on 
the  regularity  of  the  light.  The  lighting  is  produced  by 
seven  an  lamps  for  eight  amperes  in  the  courtyards,  and 
three  arcs  of  six  amperes  inside;  also  10  incandescent 
lamps  of  200-cp.  and  50  of  lG-c.p.  in  the  workrooms  and 
stores.  Besides  this,  the  same  com|)any  has  installed  & 
complete  system  of  distribution  of  power  in  their  works  at 
Paris,  where  it  is  also  used  to  drive  a  large  drum  for 
washing  linen.  The  power  is  taken  from  the  engine  used 
to  drive  a  sawnilL  An  Edison  dynamo,  20  amperes  and 
110  volts  com|»ound  wound  drives  :i  motor  with  s|>ecial 
winding ;  this  is  used  with  gearing  to  turn  tho  machinery 
M  7ft  iwroliitiaiii  a  ninate,  eonslant  apeod,  notwjUi- 
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be  without  intamt  to  tbem  if  be  quoted  the  comparativ«  in- 
creases in  the  cost  of  the  fuel  during  the  last  four  years.  The 
fuel  which  cost  lOs.  f>d.  per  ton  in  1 S87  had  risen  step  by  step 
to  more  than  ITs.  in  1890-91.  Fortunately  for  tbem  the 
ioOMie  in  the  cost  of  fuel  had  been  commensurate  with 
proBjwrity,  increastt]  tniffic,  ami  increased  profit.'!.  In 
answer  to  Mi.  Whitticlct  as  to  the  cost  ot  tlie  electric  tram- 
way in  Bristol-road,  the  Cheirtnaii  replied  that,  roughly 
siio.ikiiiK,  the  cost  was  aljont  £30,000.  Mr.  Whitfield  : 
What  did  the  cable  tramway  cost  ?  The  Chairman  said 
that,  roughly  speaking,  the  coet  wee  ebout  50  or  60  per 
cent  more  than  the  electric  tramway  .Mr.  WbttfieH : 
That  is  about  £50,000.  The  Chairman  said  he  was 
speakiog  of  the  eoet  of  eonetraetion,  hot  they  moet  bear  in 
mind  the  qui  Mi  of  working,  which  w.^a  a  mora  intricate 
subject.  The  motion  for  the  adoption  of  the  report  (which 
we  gave  feat  weok)  w«s  earriod  onuiinoaely. 


itMiding  wliat  {>ower  is  required.  The  conductor  used 
i»  eofiper  wire  of  10  iqiure  millimetres,  insulated  and 

run  in  casing  where  it  passes  into  the  interior. 

■•ifMt. — The  report  of  the  Qas  and  Electric  Lighting 
Oominittee  was  before  the  quarterly  meeting  of  the  Belfast 
CSorpocstioa  last  week.  The  Mayor  said  the  council  had 
appointed  a  committee  seme  time  ago  to  visit  London  for 
the  ]>urpose  of  visiting  the  installations  of  the  olcctrir  light 
there,  not  for  the  purpoee  of  deciding  between  gas  and  elec- 
tric lighting,  but  to  invcsti^Mtc  the  .suhjL'ct  .is  to  the  best 
meatis  of  applying  tha  electric  light  to  the  ilistrict  to  be 
lighted  in  the  City  of  Belfast  under  the  provisional  order  for 
the  ptirposc.  Following  that  up,  their  committee  went  to  a 
utimbor  of  stations :  Paddingtou,  the  Great  Western  Hallway 
Company's  station  in  the  same  dietriet,  Keiwtagtion  (High- 
street),  NottingHill,  Brompton,  Chnrlcihmi.se  Fqnare,  Dept- 
ford,  and  the  VVestioghouse  Company's  installation.  They 
would  aee,  therefore^  thet  the  eoeankittee  had  not  been  neg- 
lecting  their  dutj .  There  were  some  diffirulties  in  the  way 
of  that  committee  reporting;  fully  at  present.  It  was  true 
that  tibey  found  that  the  electric  light  was  in  praetieal  opera- 
tion in  London,  but,  at  the  same  time,  they  were  not  able 
to  get  proper  data  as  to  the  cost  in  onlcr  to  lay  a  full 
report  before  them.  ForHier  onqniriee  were  being  made 

in  order  to  complete  the  report,  which  would  be  laid  in 
a  few  days  before  them.  There  was  a  tendency  in  the  public 
mind  to  imagine  that  beoauae  they  were  going  to  light  a 
small  di--Lrict  of  Belfast  by  electricity  that,  therefore,  all 
progres*  in  the  gu  worka  ehoold  be  stopped.  No  greater 
awCeln  eould  be  made.  The  eKperienee  of  large  cities 
Sttcb  as  Manchester,  Leeds,  and  other  places,  was  that, 
although  they  had  the  electric  light  in  full  operation,  the 
consumption  of  gas  was  actually  increasing  every  day.  He 
thought  it  was  well  for  the  citizens  of  Belfast  that  they 
should  get  it  out  of  their  niinda  that  for  the  present  at  lea  t 
the  electric  light  was  liliely  to  bo  a  successful  rival  of 
On  the  contrary,  there  eodeted  an  urgent  necessity  for  the 
extension  of  their  present  gas  works,  and  they  would  have 
to  take  into  consideration,  at  an  early  day,  how  they  were 
going  to  extend  those  gju  worln.  H«  thought  they  na  a 
great  risk  in  going  throu;,'h  another  winter  without  increase 
of  light.  The  report,  which  stated  the  committee  hoped 
to  report  farther  in  Angoat,  was  adopted. 

BlmliigiiaiB  Trainways.— At  the  annual  meeting 
of  the  Birmingham  Central  Tramways  Company  on 
Tuesday,  the  chairman  (Mr  Joseph  Ebb  Smith)  made  the 
following  references  to  electric  traction  :  They  were  bound, 
he  said,  to  look  forwanl  to  the  future,  and  they  knew  that 
the  abolitiou  of  steam  trathc  wa.s  but  a  iiiieation  of  time. 
It  was  useleEs  to  blink  the  fact  that  in  future  another  form 
f)f  traction  would  very  probably  obtain.  But  during  the 
whole  tenure  of  his  ofSce  he  had  most  scrupulously 
abstained  from  anything  approaching  to  pnqihecy,  and  he 
fiade  them  tike  thi.i  comfort  home  with  them  -  that,  having 
regard  to  the  character  of  the  main  lines  of  the  city,  and 
hawing  regard  to  the  aeoonnte  of  tho  cable  department  which 
were  now  hcforo  them,  when  the  titae  arrived  for  the  recon- 
struction of  the  form  of  traction  luuiLige  of  the  company  the 
preaent  idiareholdera  need  notfearor  doubttbetrown  poeition. 
He  did  not  advocate  any  rash  or  sadden  change.  They  had 
bad  a  period  of  strain  in  the  past ;  they  asked  for  the  con- 
ridention  of  the  local  authority  and  those  in  power  during 

the  periwi  of  rest  and  cxiKiriracnt,  and  duritiLj  which  thpy 
might  obtain  something  like  certainty  with  roj^ud  to  the 
reenlts  of  wmking  any  other  systems.  Whenever  it  did 
come,  it  would  be,  in  his  opinion,  an  advance  from  solidity 
of  (josition  to  prosperity,  and  not  a  case  of  injui;y  to  tbe 
ordinary  sharebdder,  ^  reason  el  tbe  tcaosfonnatfaRi.  As 
to  tho  cost  of  fofllduciag  the  peel  year,  Iw  said  it  would  not 


Oaiety  Theatre,  DubUn,^ — IreUiid  posse&aes  in  the 
Gaiety  Theatre  at  Dublin  what  is  described  as  one  of  tbe 
best  appointed  theatres  in  the  three  kingdoms.  Mr.  Michael 
Gunn  has  recently  determined  to  carry  out  a  very  extensive 
series  of  improvements,  anuNiget  which  the  complete  fitthig 
of  the  electric  li^ht  stood  foremost.    This  has  been  very 
successfully  carried  out  within  four  weeks'  time,  under  the 
siipervisfon  of  Mr.  Harry  South,  who  was  engaged  by  Mr. 
Ounn  for  that  jnirpose,  and  several  of  hif  si>ecial  stape 
appliances  were  introduced.    The  ioterior  is  bung  wiUi 
handsome  electroliers,  fitted  with  delicately  tinted  ghue 
flower  bulbs.    Tho  construction  of  the  entire  and  complex 
plant   was    entrusted   to   tbe   Electrical  Engineedng 
Company  of  Ireland,  and  was  carried  out  under  their  chief 
engineer,  Mr.  Porte.    Behind  the  stage  entrance  is  the 
engine-house,  where  two  Otto  gas  engines  (14-h.p.  each) 
have  been  erected  by  Meaers.  Orossley  and  Co.,  of  ICsn* 
Chester.    These  engines  have  been  8[>ecially  designed  for 
electric  lighting  pur|>oses,  and  are  the  first  of  tbeir  Itind 
that  have  been  sent  to  Ireland.   They  drive  two  compound 
wound  dynamos  built  by  Mesara.  Lauraneo  and  Seottk  of 
Norwich.    Both  engines  and  dynamos  were  specially  cou- 
structed  for  this  contract,  and  either  set  is  capable  of  lighting 
all  the  laiupsthat  wfllbein  u~c  .it.  one  time.  The  dynamosara 
ilrivcn  by  cottnn  rojves.  The  engine-house  also  contains  very 
complote  switching  airaiigeuienta,  which  cnubb;  tho  load  tO 
bo  thrown  at  an  instant's  notice  from  one  engine  and 
dynamo  to  the  other  without  a  break,  not  a  flicker  being 
apparent  in  the  'ioO  lamps  of  the  installation.    Tho  roof 
above  presents  a  eorions  appearance.    It  is  covered  by 
a  network  of  wires  communicatin";  with  a  switch-board 
at  the  side  of  tbe  stage,  which  is  provided  with  a  seriw 
of  levera  governing  the  entire  lighting  ^^atem  of  the  housei, 
and  with  iudicators  which  show  the  pressure  and  quantity 
of  tho  current.   From  this  point  the  lights  employed  for 
all  stage  effecte  are  controlled.    Beeietances  have  been 
arranged  so  that  it  is  [wssiblo  to  lower  the  lamps  in  diflFerent 
degrees  from  full  power   to  a  mere  glow,  and  the 
turn   of  a   handle  upon   a  cireolar  pkte  reduces 
the   number  of    footlights,   so    that    any  conceivable 
quality  of   illuntioation    is    producible  at   will.  To 
this  part  of  the  installation  JSr.  Ounn,  who  is  himself 
an  electrician  of  some  experience  in  connection  with  the 
lighting  of  the  Savoy,  lias  given  particul&r  attentioii, 
and  tho  f^y^^tem  n  considered  as  perfect  as  it  is  possible 
for  modefii  .'-cicnlifti;  hkill   to  render  it.    The  whole  of 
the  work  reflects  the  highest  credit  upon  tboso  Jta- 
g.iged  in  it.    The  machinery  had  to  be  built,  The 
switching  arrangements  designed  and  made,  aitd  the  entire 
plant  perfectly  fitted  in  throe  weeks  after  tho  oitJer  was 
rece  ved.   All  hands  worked  night  Aiid  day  and  no  hboiir 
wu  spared,  tlie  trial  on  Saturday  was  a  great  meoeae. 
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ON  A  TEST  OF  E  WING  AND  HACGREGOR'S  METHOD 
OF  MEASUHING  THE  ELBCTBiCAL  RBSISTAMCE 

OF  fiUECTBOLyXfiS.* 

Bt  mW.  J.  O.  lUOOMMOR,  D.SC,  DALHOUBII  OOLUCGK, 

n.VUFAX,  N.S. 

Some  time  ago  Pvof.  Ewing  aod  I  published  a  papert  on 
tlie  eleetrietl  condaetiyity  m  certain  saline  solutions,  in 

which  wc  gave  the  resiilte  of  observationH  of  the  resistance 
of  electrolytes  by  a  very  simple  method,  requiring  no 
•Uwrate  apinratus,  and  capable,  therefore,  of  being  appliwl 
•!»  monsnt's  notice  in  laboraUwy  provided  with  the 
uaoal  ovtlit  of  galvanonratm  and  reatatanea  eoih.  Shwily 
after  the  jiublicution  of  our  paper  it  was  sharj)!}*  criticised 
by  Prof.  Boet2,4  who  endeavoured  to  show  that  the  lueibod 
was  defective  and  the  results  untrustworthy.  In  reply,!^  I 
ahowad  that  ha  had  eompl^aly  miauadentood  oar  maihod, 
and  that  tlia  data  on  wmeb  he  baaed  Ida  eondeiniiation  of 
our  "p-'iltg  were  insufficient.  Subsequently,  Prof.  F. 
Kohlranschl  subjected  our  method  tn  criticiBm,  exi)reS8ing 
the  opinion  that  the  kind  of  galvanometer  which  it 
demanded  was  incapable  of  construction,  and  {minting  out 
that  his  results  differed  from  ours,  in  cases  in  which  we 
had  experimented  with  the  same  salts,  by  various  amounts 
ranging  from  0  to  12  per  cent.  I  have  not  the  slightest 
doubt  that  Prof.  Kohlniusch's  results  ;ire  far  more  acciinite 
than  OUFS.  For  apart  from  the  undoubted  trustworthiness 
of  hia  nMtbod,  he  i»  an  experimenter  whose  ability  and 
o^irieMO  havo^  Iwu  aco  haoa  idaoad  bayond  question, 
iriieraai  at  tfaa  time  m  uie  pnbliomon  of  onr  paper  Prof. 
Ewing  and  I  wore  both  students,  atid  possessed  little  of 
the  power  of  avoiding  errors  which  uidy  experience  c%n 
develop.  But  while  it  may  be  regarded  as  practically 
certain  tiiat  our  leanlte  wore  by  no  means  exact,  it  baa 
alwa^B  aaonMd  to  no  to  ba  doubtful  if  Proi  Kobhnutteh'a 
opinion,  that  a  galvanometer  stich  a.s  onr  method  re(|uircs 
was  incapable  of  constniction,  was  well  basctl.  Ami  is 
our  uietho<.l  is  simple,  and  if  tnistworthv  would  l)e  very 
convenient  for  oidinary  laboratory  work,  1  have  thought  it 
well  to  test  it 

Ab  the  method  refered  to  has  been  apparently  mis- 
understood and  certainly  inaccurately  described  even  by 
such  exact  authors  aa  Prof.  0.  Wiedemann^]  ami  Prof. 
Cbrystal**,  it  sooniB  {)ro' alilc  that  our  description  of  it 
must  have  been  defective  it  may  therefore  be  well  for 
BO  to  describe  it  anew  before  refertiiiig  to  the  teat  wlucb  I 
have  racontly  applied  to  it 


B 


Fm.  1. 


Tiet  A6,  6C,  CD,  DA,  6D,  and  AO,  Fig.  1,  be  six 
motaUie  ooDduBtoc*  wUb  aimilarly  named  onda  connected ,  of 
wbieh  AO  oontaitur  a  voUate  cell  or  battery  of  E.M.F.,  E, 

so  inserted  as  to  send  a  current,  say,  fiom  .\  to  C  through 
B  and  T>.  Then,  as  is  well  known,  it  may  be  shown  by 
means  of  Kirchholfs  equations  that  if  G  is  the  strength  of 
the  current  flowing  in  B  D,  and  r,,  r,,  r,,  t.,  g  and  b  the 
resisUnow  of  A  Bi,  BO,  C D,  D  A,  B D,  and  A.  C  (including 
that  of  the  battery),  respectively,  we  batre 

•  A  paper  read  before  the  Rovnt  Society,  Canada. 

+  "TranF.  Roy.  .Soc.  Kdui.,  Vol.  xxvii.  (1873),  p.  51. 

t  "Sitzunborger.  d.  Muuuch«ner  .A.knd.,"  1875,  p.  fl9,  and 
"PoBg.  Ann.,  "  Bd.  cliv.  (1H76),  ».  430. 

t  •'^Proo.  Roy  Soc.  KcUn.,"  1874-76,  p.  W5. 
"  Wied.  Ann.,  ■  B<i.  vi.  (1879),  b.  3'J. 

^  "  Die  Uhre  von  der  Stektricilat,"  Bd.  L.  a.  m. 

"  "  Ea^dapadis  Briteanioi^"  (Mb  Ed.,  Ju%.  "  EkatMHf," 
p.  50, 


G  =  E  {r,r,  -  r,  r^)  I  b  g  {r^  +  r,  +  +  r^)  +  b  (r,  + 
(»■»  +  '■j)  +  ?  ih  +  h)  ('"a  +  »■«)  +  ('■j  +  '■4)  +  ""i  (♦'1  +  ^s) 
It  followa  that  G  and  -  r,  r.,  mutt  TaniBh  together,  and 
upon  this  result  the  mcasurment  of  the  resistance  of  metallic 
conductors  by  means  of  Wheatstone's  bridge  depends.  A 
key  is  inserted  in  AC  so  that  the  current  may  be  allowcsd 
to  flow  through  the  ayatam  of  conductors  as  oiteu  as  may 
bedeatred.  A  galvanoaeope  ia  inserted  in  BD  so  as  to 
indicate  whether  or  not  a  current  i.^  flowing  through  that 
branch.  The  conductor  whose  resistance  is  to  be  deter- 
mined is  matle  one  of  the  "  arms  "  of  the  bridge, 
AB,  BC,  U  D,  or  D  A,  and  the  resistances  of  one  or  more 
of  tbe  other  arms  arc  than  adjusted  until  on  aooding  the 
current  throupb  the  system,  the  galvanoscope  f^VflB  DO 
indication.  Since  in  that  case  -  >  ,  I3—O,  and  thTM  oi 
these  four  quantitioa  are  known,  tba  fourth  may  at  oneo  bo 
determined. 

Tbe  determination  of  the  nriMuiee  of  an  olaetrolyte  is 
nut  in  gaoaral  eo  atmple,  bacawe  it  eatt  b*  eomiected  with 
the  othor  eonduotora  as  ona  of  tba  arma  of  tba  bridge,  only 
}>y  means  of  electrodes.  These  electrodes  must  ne  of  a 
substance  on  which  the  electrolyte  has  no  chemical  action, 
and  iu  OMSt  cases  should  therefore  be  of  platinum.  But 
no  sooner  doea  tbe  current  paaa  through  an  alectroly  tie  oeli 
with  platinum  electrode*  tban  tfaay  boeome  pohoiaed,  suid 
the  electrolytic  cell  becomes  in  fact  a  voltaic  cell,  with  .in 
li.M.F.  which  iucreaees  iiom  the  value  zero  to  a  certain 
maximum  value,  and  which  tends  to  send  a  current  in  tho 
direction  oppoaite  to  that  of  the  polarising  current. 

In  ono  vary  important  case,  that  of  an  eleetrolytio  odl 
containing  solution  of  zinc  .sulphate  of  proper  strength, 
with  anialgainated  zinc  electrodes,  a  current  produces  no 
polarisation,  .md  as  my  experiments*  have  .shown  that 
there  is  also  in  this  cme  no  appreciable  tnuMition  resistance, 
tba  resistance  of  solutions  of  this  aalt  may  be  determined 
as  exactly  and  as  simply,  and  by  tba  aaiM  inatliod,  aa  tiiat 
of  metallic  conductora. 

In  general,  however,  platinum  electrodes  must  be  used, 
and  if  un  electrolytic  cell  with  those  electrodes  be  inserted 
in  one  of  the  arms  (say  C  D)  of  tbo  bridge,  we  have,  as  mon 
as  the  current  bagina  to  flow,  an  oppoaing  £.bLF.  in  C  D, 
and  tiierefore  the  expreaaion  for  Q  giTcn  above  no  longer 
applies.  TiCt  e  be  the  value  of  this  opiwsing  E.^M.F.  due  to 
polarisation,  at  any  given  instant  ail&r  the  current  baa 
beguti  to  flow,  r..  being  the  resistance  of  the  electrolytic 
cell  and  the  wires  by  which  it  ia  connected  to  C  andD. 
Hon  it  m  easy,  by  writing  down  KiiebofTa  aqoatiooa,  to 
show  that 

G -  E (r/,  -  rjr,)  -  e [b{r,  + +  r,(r, -f  r,)]  / 6y(ri •»■  r,  +  r,+ 
+  i  C*-!  +  '-4)  (' «  +  'it)  +  y  C*"!  +     ("a  + ''«)  +  'VaW  +  '■4)  + 

Thesecon  l  f  .  j'  lr  of  the  second  term  of  the  nutaeratnr, 
and  the  deiiuaiuiator,  of  this  e.xi)ression,  are  essentially 
positive  quantities,  and  E  and  c  change  sign  together, 
tjuppoae  now  that  the  resistances  of  the  arms  of  the  bridge 
»n  ao  adjusted  that  r,  -  r,  haa  a  finite  positive  vmloe, 
then  at  the  instant  at  which  the  current  begins  to  flow 
through  the  system,  e  being  /cto,  G  has  a  positive  or 
negative  value  according  to  the  Bign  of  E.  As  time  goes  on 
e  increases,  and  therefore  U  diminishes  numerically.  After 
a  certain  time,  provided  that  the  resistancaa  of  tbo  aims 
and  the  maximum  value  of  >■  are  such  that  we  may  bave 

1/'  ('  1  +  U)  +  r,  (r,  -  r..)]  >  E  (r,  r,  ~  r,  r,), 

G  becomes  zero,  and  ever  after  that  G  will  be  negative  if  it 
was  positive  before,  and  positive  if  it  was  negative  before. 
In  short,  provided  r,  fj-fiff  baa  a  poaitivo  vahia,  tbe 
current  through  B  u  flowa  uit  in  ona  dicaetion  with 
gradually  diminiabing  atnngtb,  and  tbau  la  tba  oppoaika 

direction. 

With  a  battery  of  given  E.M.F.,  the  greater  the  value  of 
i\  1 1  r, — the  farther  tbe  arms  oi  the  bridge  are  from 
the  adjuhimcnt,  which,  for  tf  =  0,  would  give  no  current  in 
B  D,  the  longer  is  the  time  in  which  G  has  the  same  sign 
as  at  the  instant  at  which  tbe  current  begins  to  f\ow.  If 
this  value  bo  made  small,  that  time  becomOR  small  ;  and  if 
the  resistances  be  so  .idjustcd  that  r  , -  r,  r  =  0,  the 

•  "TnuHs.  N.  S.  inst.  Nat.  Sci.,'  Vol.  vt  (lH82-«a),  p.  47. 
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tute  a  vdtade  oiU.  Id  the  ezperimHiti  whieih  I  have 
rw«ntly  mide  T  found  h  quite  impoaiUs.  My  tlaotralytie 

colls  wcro  in  all  cases  iovml  to  b«  voltiuc  cells  of  small 
ikud  ymiiicsklly  (apart  from  poluriaatioa)  ooostant  RM.F. 
If  we  call  S  the  E.M.F.  of  the  electrolytic  cell  due  to  the 
elaotrieal  diff«mie«  <d  (be  electrode*,  il  it  tuy  to  ibow 
tlttl  wu  luifv  for  die  atrength  of  einmit  tluoDgh  the 
galvanometer, 

G  =  E  (r,r,  -  r^r,)  -  («  ±^)[b{r^  +  +  r,  (r^  +  r,)]  / 
b  g  (r,  +  r,  +  r,  +  r^)  +  6  {r^  +  (r,  +  r,)  + 
9  (ri  +     (>s  +  U)  +  'i  U  fr*  +  U)  +  »«  U  («i  +  r»>. 

If  now  r.,r^  -  r,  f ,  =  0,  tbon,  a',  'he  inp.t.ant  at  which  the 
current  begins  to  flow,  «  being  zero,  we  haTe,  if  for  the 
deaoariutor  of  tin  abofo  ospioMon  v«  wxito  «, 

^  ^  4r^  

which  is  iiidependetit  botli  of  E  aud  of  b.  If,  thorcfoie, 
we  had  a  galvanometer  with  a  mirror  of  indefinitely  small 
mometit  of  inertia,  wo  wli^t  proceed  exactly  as  we  would 
if  /  had  the  value  awa  Vfitik  an  actual  gilvanometor, 
however,  it  is  obvious  tliat  tike  adjustment  of  liho  vnu 
which  will  jiiBt  give  no  double  deflrdi  m,  i  r  nci  hesitation 
at  the  beginning  of  the  single  deflection,  will  not  be  exactly 
the  same  aa  it  would  if  tho  elocirolytio  cell  were  not 
behaviqg  aa  a  voltaic  call^  for  the  first  appreoiaUe  notion 
is  due  to  the  integi-ai  effbct  of  the  superpoeed  enmnla  duo 
to  three  sources  of  E.M.F.  In  such  cnsef;,  however,  it  b 
comjMii-ativcly  easy  (though  it  increases  the  'ime  utjceasary 
to  tnako  a  determination  of  resistance)  to  produce,  before 
each  step  in  the  adiuatment  of  the  arms,  a  pokhsation  in 
the  cell,  whoee  EJ1.F.  ia  eqoal  to  i  and  of  opposite  sign. 
For  this  f)urpoee  a  current  is  sent  through  the  cell  in  toe 
proper  direction  long  enough  to  produce  more  than  the 
required  polarisation.  As  tlils  ;>oI  irisation  slowly  dies 
away,  there  will  be  a  short  time  during  which  the  E.M.F. 
due  to  the  polarisation  will  just  oaalnlfw  ^  and  in  that 
short  time  the  adjuitneat  of  (bo  arm  amy  be  teatod 
wtthoot  error  doe  to  4, 

It  is  obviously  desirable  that  in  applying  this  method, 
the  E.M.F.  due  to  the  polarisation  of  tne  electrodes  should 
be  as  small  as  possible  ,  and  tho  satisfaction  of  this  con- 
dition requires  (1)  that  the  electrodes  should  be  as  large, 
and  (3)  that  the  current  through  the  electrolyte  afaonU  ha 
as  weak  as  possible. 

The  size  of  the  electrodes  will  in  general  be  determined 
by  the  cell  to  bo  used.  If  we  wish  to  determine  the 
specific  resistance  of  a  liquid,  of  which  we  have  a  large 
quautity,  wo  may  take  them  as  large  as  we  please.  But,  if 
we  wish  to  determine  the  raaMtaooo  of  a  given  eleetiolftie 
cell,  their  area  may  require  to  heimaB.  In  thai  case  ftnuw 
be  necessary  to  platinise  them  after  tho  manner  of  Kohl- 
rauBch*  and  Grotrian.  Whether  or  not  niatmising  mu.y  be 
necessary  depends  upon  the  sensitiveness  of  the  galvanometer 
at  our  diiposel,  and  can  be  detemined  onlv  by  experimeoU 

If  the  nolariaitlon  prodnoid  in  the  electrolvtio  cell  ho 
found  to  DC  too  great  to  give  good  results,  the  current 
through  it  may,  of  course,  be  weakened  either  by  dimin- 
ishing the  E.M.F.  or  increasing  the  resistance  f  the  battery 
used,  or  by  proper  adjustment  of  the  resistances  in  the 
arms  of  the  bridge. 

The  adoption  of  any  of  these  meana  of  ndneiiiig  tho 
polarisation,  however,  wiQ,  in  general,  dhmnish  tho  Mod- 
tivonoss  of  tho  bridge ;  and  thus  a  happy  mean  must  be 
struck  between  the  conditions  which  must  bo  satisfied  to 
keep  down  pokriaaithNi,  and  those  which  must  be  satisfied 
to  keep  up  aenudveness.  This  bappgr  aiean  can  be  selected 
in  any  given  ease  only  hy  experaaenk  Wo  oan  recognise 
the  fact  that  we  have  hit  it  by  the  degree  of  facility  with 
which  we  can  ilistinguish  between  the  adjustment  of  the 
arms  fjiviii;,'  an  obvious  hesitation  at  the  beginning  of  the 
single  deflection,  and  the  adjustment  giving  obviously  no 
hesitation.  If  it  reqoirae  a  ooamderabte  change  in  the 
adjustment  of  the  arms  to  produce  the  change  fioa 
obvious  hesitation  to  obviously  no  hesitation,  tiw  corrent 


canont  timNuh  BD  flowa  at  (he  outlet  in  (he  aame 
dtieotion  aa  ■onieqaently. 

If  now  we  had  a  galvanosco]>e  which  would  respond 
instantaneously  to  any  change  in  the  cunent  flowing 
through  it,  so  that  at  any  inatint  it  would  indicate  the 
direction  of  the  coirent  flowing  (brougb  it  at  that  instant, 
and  if  itireK  hiaerted  in  BD, It  vonld  be  po«dble  to  make 
an  exact  determination  of  the  resistance,  r..,  of  the  electro- 
lytic cell.  It  would  only  be  necessary  first  to  get  the 
resi.sliinces  of  the  arms  so  adjustc<i  that  on  passing  tho 
current  the  galvanoscope  would  give  a  double  defloctiou 
indicating  a  current  first  ia  one  dixeetion  and  then  in  the 
other,  and  next  to  change  step  by  step  the  adjustment  of 
the  resistances  of  the  arms  until  on  passing  the  current  the 
deflection  would  just  cease  to  be  dou!  It  For  the  adjust- 
ment of  resistances  with  which  the  defection  of  sucn  an 
inatnunent  would  jw(  eeaae  to  be  double  is,  as  we  have 
aaan,  such  that  r^fi  —  f'lft  *  ^  ^  galvanometer  of  the 
oHinary  form,  bat  with  a  ndiTor  and  magnet  of  indefinitely 
rmall  moment  of  inertia,  bung  by  a  fibre  offering  no  resist- 
ance to  toraion  would  form  an  instrument  oi  the  kind 
required.    But  such  a  galvanometer  is,  of  course,  ideal. 

With  an  aotoal  gMvaaoaHter  in  the  bridge,  having  a 
nu^et  and  mirror  with  finfte  moment  of  inertia,  no 
ipprcdable  motion  of  tho  magnet  can  be  produced  until 
the  current  has  acted  for  a  certain  time.  Obviously,  there- 
fore, if  we  start  with  such  an  adjustment  of  the  resistances 
in  the  ams,  (bat  this  instnuaent  givee,  on  the  passing  of 
the  etnTont,  a  donUe  defleetion,  and  If  we  gradually  change 

'hr  iidJuBtment  until  thr  double  deflection  just  vani.shes, 
wl-  may  be  sure  th^t  j  |  ~  ''i  ''j  has  still  a  positive  value. 
Wit'i  A  :iiagnet  of  fiUi  Lll  momentof  inertia  it  may  be  small, 
but  it  will  still  have  a  value.  And  if  tho  vanishing  of  the 
doablonOH  of  the  deflection  weio  tho  only  observation 
which  oonld  be  made,  it  might  not  be  possible  with  any 
magnet  and  mirror  yet  manufactured  to  make  this  value 
small  enough  to  be  neglected.  But  it  will  be  obvious  that, 
if  the  resistances  of  the  arms  have  been  so  adjusted  that 
on  passing  the  current  the  deflection  has  just  ceased  to 
)^  doubles  (ben  daring  the  time  which  eUpaes  befora  an 
appreciable  motion  of  the  magnet  oeenre,  it  has  fiiet  reoeired 
an  impulse  in  one  direction  and  subsequently  another 
impulse  in  the  other  direction,  and  the  motion  in  this 
direction  is  due  to  the  resultant  of  these.  Hence  the  magnet 
doee  not  begin  to  move  immediately  after  the  enmnt  b^jins 
to  iloir,  hot  for  a  certain  time  remaint  at  rest  And  this 
will  be  the  case  so  long  as  r,  r^  —  r,  has  a  positive  value. 
HdDce  even  an  ordinary  galvanometer  which,  when 
; .  -  Tj  fj  is  small,  is  not  sensitive  enough  to  give  a  double 
deflection,  will  exhibit  a  hesitation  at  the  b^inning  of  its 
riado  dottoetion.  As  the  value  of  this  quantity  becomes 
•mailer  taxi  smaller  the  hesitation  diminishes,  and  the  diffi- 
culty of  observing  it  of  course  increases.  But,  obviously,  if 
we  adjust  the  resistances  until  there  is  not  only  no  double 
deflection  but  also  no  hesitation,  we  get  r^r^-rir,  more 
nearly  equal  to  zero. 

Whether  or  not  with  any  given  galvanometer  we  are 
juitifled  in  asanmiog  r„  -  r,  r,  to  be  practically  zero  when 
the  adjustment  of  rc8ist<inces  is  such  that  the  hesitation 
above  referred  to  ciui  just  not  bo  observed,  can  only  be 
determined  by  experiment  The  mirror  (with  magnet)  of 
the  instrument  which  Ewing  and  I  used  weighed  0*03 
gramme,  and  ita  diameter  was  8  mm.  Ite  moment  of 
inertia,  therefore,  was  exceedingly  small,  so  small  that  we 
considered  ourselves  justified  in  making  this  assumption. 

It  will  be  obvious  from  the  above,  that  it  is  not  necessary, 
in  applying  the  method  under  consideration,  that  the 
cnrrents,  which  are  peand  through  the  cell  to  test  the 
adjaatmcoi  of  the  raairtuioea  in  the  arms  of  (he  bridge, 
should  be  momeatu^.  So  hr  any  one  obeervation  is 
concerned  the  current  may  bo  allowed  to  pass  for  any 
length  of  time.  But  as  the  next  succeeding  observation 
cannot  be  made  until  the  polarisation  pro<luced  by  the 
fonner  has  died  away,  and  as  (be  passage  of  the  current 
changes  the  eonstitotton  of  the  liquid  in  tho  cell,  it  is  for 
these  reasons  desirable  that  the  current  ehouU  be  allowed 
to  p;i*a  for  as  short  times  as  p08,siblc. 

With  rc^^'ard  to  tho  practical  working  of  the  method  it 
must  be  noted  that  it  ia  diffi«»il(  to  obtain  pbtinum  plates 
vUeh,  whon  nied  u  oloetradea,  do  no(  fheoiielvi^  oomiti- 


•  "  Pt«^        Bd.  eliv  fum  e.  7. 
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-hro at;!']  the  cell  may  be  known  to  be  too  strong,  and  must 
be  reduced  ia  sucb  a  way  as  to  diminish  the  sensitiveness 
of  the  bridf^e  as  little  as  possible  I  bav«  found  more 
diffimUtiy  to  tafluring  luffioioQtiy  loir  pobriMtiofl  in  the 
•kebdjtfo  o«U  wh«n  Its  T«nsteiie«  WM  lov  than  when  it  WM 
high.  Bat  this  waii  obviously  flue  to  the  fact  that  my  box 
of  coils  was  a  very  small  one  and  admitted  of  but  very 
slight  chungc  in  the  resistances  of  two  of  the  arms  of  the 
bridge.  With  adequate  appliances  I  see  no  reason  why  the 
BWlbM  shotikl  not  M  ai  readily  applicable  to  cells  of  low 
M  to  c^s  of  high  resistance.* 

It  will  be  obvious  that  the  roeistiincci;  given  by  this 
method  must  be  too  high,  for  when  hesitation  can  no 
loqger  be  observed  we  have  the  arms  so  adjusted  that 

where  it,  thoudi  amall,  ia  a  poidtiv«  qiiBttl%.  Haooa,  the 
reeiatBnce  d  the  eell, 


and  is  thcroforo  roaUy  Im  tfau  ft  aeemi  to  whoi  «• 
assume  A:  to  be  zera 


ft  "BAUB"  or  Mm  VALUE  AS  imimimNA- 

nOII  OP  A  UaOKSHB  COMDOCIOft? 

BY  SYDNEY  F.  WALKFTR. 

Students  of  Dr.  Lodge  s  researches  and  lectures  oa  the 
anbijeet   of  ligfatniog  and   its  e£B«ieDt  discharge  will 
tMBflBbeir  that  one  oi  the  great  .points  he  first  made  in  his 
aUe  attack  npon  the  old  methods  was,  that  "  earth  "  was 
of  no  value  whatever.   The  utmost  that  he  would  allow 
after  the  discussion  at  the  B.A.  meeting  at  Bath  was  that 
"  earth  "  might  not  be  a  bad  thin^^.   In  one  of  his  first 
hMtoiea  on  the  aiU^eci  he  pithily  euminad  up  theai^tt- 
ment  thw :  **  Why  need  lightning  nuke  any  troaUe  over  a 
few  feet  -r  n  fcrv  yirds  of  oarlh,  when  it  has  already  come 
throu^ii  s€vt;r^i  njiios  of  air."    It  mu^t  be  confessed  that, 
put  in  this  way,  the  argument  looks  convincing.    It  h;ia 
been  the  writer's  opinion,  however,  from  the    first  that 
"  earth  "  tjlayed  a  very  important  part  indeed  in  the  matter 
of  tile  effective  discharge  of  a  thundercloud,  but  that  the 
whole  thing  turned  upon  the  queetion  what  is  "  earth  "  for 
a  lightning  flash  T  In  a  previous  article  ho  haa  endeavoured 
to  show  that  proper  "  earth  "  is  by  no  means  a  simple 
matter,  even  when  we  know  to  a  very  much  Urger  extent 
what  we  are  dealing  wi^  than  we  do  in  the  eaeo  of  a 
highly-charged  eloM  diKharging  to  Che  1]iDfldin|[a  or 
other  o^jsicts  below  it.    For  the  first  time  in   his  17 
years  cxjicrierice  the  writer  has  felt  our  pressing  want  of 
knowledge  of  what  clectiicity  is.    When  wo  arc  sending 
an  electric  current  from  London  to  Manchester  to  work  a 
talegmph  appaiatua  there  we  know  that,  whatever  thai 
eamoit  may  oe,  and  whether  the  conductor  be  a  metallic 
wire,  as  we  view  it,  or  an  elongated  elastic  bag,  as  Dr. 
Lodge's  l:it«st  theory  of  electricity  would  picture  it,  some 
path  lu\'ing  the  same  jiroperties  as  the  wire  by  which  the 
tmnmA  went  to  Manchastor  must  be  provided  to  bring  the 
MBfl  eoirent  haek  to  London,  or  tm  appaiatue  at  Maii- 
ehaeter  will  not  work.   The  eoirent  may  go  nwmd  by 
Glasgow,  Douglas,  even  New  York,  or  by  any  route  that 
nature  provides,  but  como  back  it  must,  subject  only  to 
the  conditions  of  Ohm's  law.   But  with  a  thundercloud 
apfiarently  there  is  oo  such  necessary  oonneetioo.   We  see 
the  cliNid,  dark  and  ondnooe — ^in  this  ooontry,  at  any  rate— 
gathering  overhead  ;  wo  see  the  flash,  we  hoar  the  roar,  and 
sometimes  we  find  tiut  some  chimney  hm  been  struck  atid 
thrown  down  ;  sometimes  a  monarch  of  the  lurcsl  hm  been 
riven  in  two,  leaving  a  biaekened  trunk  in  place  of  the 
pNvioua^  beattliy  tree;  BMBeftiiiiet,  ^gi^in,  ^  innocoui 
•beep,  «r  an  ocE,  or  even  a  nan  leodvea  the  flash  and 
may  Ml  dead.    Apfianntlv  there  ia  no  connection 
here,  with  "  earth  "  or  "ground  "  as  wc  understand  it  in  con- 
libi^iutn  with  the  distribution  of  electrical  currents  for 
useful  (juqioses.  The  vagaries  of  lightning — how  it  strips  a 
man's  toot  off,  leaving  the  other  eotnid,  how  it  prefera  to  go 
thraig^  a  brick  or  atone  wall  to  running  down  the  eoQ- 


ductor  provided  for  it,  etc.— will  be  fully  dealt  with  in 
another  place.  The  question  now  proposed  to  be  discussed,  it 
merely  this  one  of  what  effect "  earth  "  has  on  the  discharge. 
Seeing  the  apparently  anifoim  behaviour  oi  lightning,  the 
idea  or  the  earlier  electririans  that  all  that  was  required  was 

to  provide  a  "--nfo  [Mith  to  a  safe  earth,  ;^  hr^.rily  to  lie 
wondered  at.  Apparently  the  lighiaiuL;  lia.&h  ^lw.i}'s  seeks 
"  earth,"  though  it  may  be  by  way  of  the  body  of  an  animal, 
or  the  mass  of  a  building,  so  that  all  that  should  bo  required 
should  be  to  give  it  plenty  of  room  in  transit  and  a  comfort- 
able bed  on  its  arrival.  As  the  writer  pointed  oat  in  the 
discu&aion  on  the  subject  at  Bath,  the  problem  InTolved  in 
the  safe  discharge  oi  a  thundercloud  is  closely  analogou<i 
to  that  involved  in  dealing  with  the  huge  reservoirs  which 
supply  our  lai^  towns  with  water.  If  the  water  ia 
allowed  to  ovweons  ite  dam,  it  ponts  down  the  valley, 
carrying  all  before  it.  If  it  fi  nade  to  dribble  down, 
it  not  only  docs  no  harm,  bnt  is  useful.  A  lightning 
conductor  may  be  said  to  fill  the  same  office  that  a  channel 
made  for  the  water  leading  directly  to  the  .<;ea  would,  if 
it  were  poaaible  utd  so  arrange  that  the  whole  of  the 
water  in  the  reservoir  ooold  be  allowed  to  nm  baimlenly 
down  this  channel  immediately  tiierB  were  ligBt  of  the 
dam  being  likely  to  give  way. 

The  idea  of  di.scharging  atbundercloud  is  taken  evidently 
from  the  old  idea  mentioned  in  the  previous  article  on  thu 
subject— viz.,  that  Mother  Earth  is  a  reservoir  of  infinite 
capacity  for  electricity,  just  as  she  ia  for  water.  Imme- 
diately this  idea  is  given  up  the  apparent  use  of  "eartb  "  is 
gone.    So  far  as  can  be  seen,  there  is  no  return  path 
necessary  when  a  discharge  from  a  cloud  kill.s  a  man 
shatters  a  chimney.    Lightniiq;  ivrely  knows  ite  own 
way  about,  and  if  it  does  not  tequre  *'  earth  "  m  suck  a 
case,  why  provide  "earth*  at  Mil  Farther, Dr.  Lodge 
professes  to  have  di.scovered  c;ises  in  which  buildings  have 
been  dtruck  which  were  properly  protected  by  lightning 
conductors  of  the  meet  approved  modern  ty|>e.    On  this 
point,  however,  there  is  a  difference  between  Or.  Lodge 
and  tlMMe  who  uphold  the  old  fonn  of  lightning  condaetor. 
At  the  Bath  meeting  Dr.  Lodge  wu.?  chalTengod  to  give  any 
instance  where  a  building  had  been  struck  when  fitted  wiih 
a  conductor  properly  Axm,  properly  pointed,  and  properly 
"  earthed," 

In  hit  reply,  Dr.  I^odge  iial{)ably  begged  the  queetion. 
"Whenever  a  building  was  struck,"  he  said,  " elaotrical 
engineers  always  declared  that  the  conductor,  if  it  had  one, 
w,v.s  not  a  proper  one,  or  was  not  ])roperly  '  Girthed.* " 
Though   this  answer  practically  admits  defeat   oo  the 
professor's   {lart,  it  is  hardly  satisfactory  t  >   il!  )w  the 
nutter  to  rest  there.  We  want  to  know  wby  these  eaaaa 
occur,  and  thoo^  Dr.  Lodge  may  not  be  aUe  logically  to 
defend  his  position,  wc  arc  still  very  much  obligoil  to  him 
for  raising  the  whole  (jnestion,  and  for  throwing  the  light 
ho  h;is  upon  it.    This  action  has  Uiken  the  whole  thing  out 
of  the  old  rut  in  which  it  had  laid  for  so  long.  The 
question  cornea  back  then  to  this,  what  oiBce  are  we  to  say 
that  earth  now  fills  with  our  enlightened  views  of  con- 
ductors, and  of  the  part  that  earth  j)lays  as  a  conductor  t 
Is  it  correct,  as  Dr.  f.odge  assorts,  that  it  performs  no 
useful  office ;  that  it,  (lerhaps,  leads  the  lightning  discharge 
into  places  whore  it  may  do  real  damage  that  wouM 
otherwiae  be  avoided  t    Unfortunately,  the  conductor, 
and  even  its  mrth  teminal,  do  lead  lightning  eurrenta 
often    into    places    whei^    damage    results.     In  the 
writer's  opinion,  however,  earth  does  perform  a  useful 
office  in  connection  with  the  discharge  of  lightning,  even  in 
view  of  oor  advanced  knoadedge  of  the  snbjeet ;  and  be 
believes  that  the  aolntion  of  the  Mparent  paradox  will  be 
found  to  be  the  same  as  that  of  "  Tarn's "  dif!lcnlty  vnth  bis 
fricttoual  machine,  that  w.is  refcrre<l  to  in  the  pi  cvious  article. 
It  will  l>c  remembered  that,  according  to  the  writer's  view, 
"  Tarn's ''  failure  was  due  to  the  exceedingly  drv  state  of 
the  atmosphere,  during  that  particular  season,  having  ao 
increased  thereaistanoe  of  the  connection  between  one  pole 
of  his  fnctional  machine,  the  earthed  pole,  and  the  other 
side  of  the  inductive  circuit — viz.,  the  walls  of  the  room, 
etc.    But  if  this  is  correct — and  if  it  is  not,  the  writer 
would  bo  very  glad  to  hear  other  views  on  the  matter — 
does  it  not  apply  equally  to  a  thnnderdond  f   What  ia  « 
thnndercloud  but  •  huge  generator  of  elaetrieltyt  A 
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tctional  or  hydro  electrical  machine  on  an  enormone  a  ile  ? 

not  tha  reason,  too,  th;it  no  dischargea  take  place  under 
rtain  conditions,  while  they  are  frequent  nnder  other 
»nditioBa,  DMraly  tliat  tbe  r«^ataae«  of  tiie  eircuit  in  the 
le  OM0  it  lo  grnt  that  no  dnehuK*  ean  laks  place,  while 

thr  ntl  cr  it  haa  been  rcdnced  to  «nthin  euch  )imit«  that 
si»ai  k  can  at  some  point  ?  Consider  the  conditions 
little  closer.  When  do  lightning  discharges  usually  occur? 
I  it  not  wheo  the  •tmo^lMra  is  fuU  of  mxMun,  dimvo 
•om  th»  ground  below  oj  th»  intenae  hwfe  of  rammv  T 
nd  does  not  the  same  cause  t«n(l  to  reduce  the  resistance 
1  another  way — vi^.,  by  lossotiiiig  the  distance  between  the 
louds  and  the  earth,  the  h^vy  mass  of  vapour  tending  to  pull 
•  down  I  Nextoooaidflr  whatbappeD*  whaoaclooid  Mcomes 
harg«d.  TIm  wriiar  w  afraid  that,  witb  all  due  respect 
a  Dr.  Lodge,  he  niu-it  leave  the  el  I'^tic  1;ags  to  take  care  of 
hemselveti,  and  revert  to  the  reasonint'  that  m  common  in 
<ther  branchee  of  electrical  science.  If  a  cloud  beostnes 
barged  then,  work  i«  done  upon  it.  It  is  capable  of  dotog 
vork  in  retum,  and  will  do  that  work  if  fakTouimble  ooodi- 
iona  arise.  Further,  if  a  cloud,  or  one  part  of  a  cloud, 
>c  comes  charged,  aay  positively,  it  is  implied  that  a  nega- 
ive  charge  existA  ofsewbere.  Would  it  not  be  better  to 
)Ut  thia  u«t  in  the  praetical  form  in  wbieh  electrical  mg}- 
ie«r»  araaeeuitOBMd  todeal  with  phenomena  eomprising  the 
r  ation  or  the  expenditure  of  electiicalenerg}'',  and  say  that 
in  KM.F.  is  created  between  certain  patU  of  the  cloud  and 
>tber  objects ;  probably  other  portions  of  itaown  mass  being 
ncludad  in  tb«  ptaaoomena  If  tha  exiating  between 

I  point  in  the  croud  and  any  point  in  aonminding  objects  be 
lufficicnt  to  overcome  thr  electrical  resistance  opjiosed  to  it, 
.hen  €i  current  passes,  varying  iu  form  according  to  the  cou- 
litions  present ;  such,  for  instance,  as  the  rate  at  which  the 
>p|ioainig  reaiatanoe  i«  lowered,  etc  Probably  minute, 
unBleea,  poaribly  health-giving  eleetrio  enrTentaaie  always 
).iR9inj(  lifitweoii  cloud  and  cloud,  and  from  individual 
loufls  to  the  earth.  But  in  orvler  thut  i*  current  shall  fms, 
rt  u  know  that  the  whole  resistance  of  the  circuit  must  be 
Mich  aa  will  allow  of  its  passaga^  not  that  of  one  small 
portion.  It  ii  well  known  tlial  a  rtioek  of  bigh  ToHage 
may  talicn  from  a  friotiotial  or  induction  machine  without 
ilaTiyer,  where  the  same  voltaj^c  applied  to  the  body  from  a 
tjyiiaino  used  for  electric  hf{hting  would  cause  inst.mt  death. 
The  explanation  is,  that  though  the  resistance  of  the  body 
w  the  same  in  the  two  eases,  or  nearly  ao,  that  of  the  other 
portions  of  the  circuit — in  particular  the  internal  roslstance 
of  the  machine  itjielf  —  is  enormously  greater  in  the  one  case 
than  in  the  other,  so  greai,  in  fact,  as  to  absorb  or  use  up  a 
large  portion  of  the  E.M.F.  eeiieratod  before  any  current 
reaebeatheextemalcireuit  EMetrical  engineers  know  whatit 
mcansto  have  a  dynamoor  a  liattcry  whoKeintenial resistance 
is  out  of  pioportion  to  that  of  the  app.iratus  to  be  worked. 
Take,  for  instance,  a  battery  of  10  cells,  each  having  an 
internal  reaistanco  of  10  ohms,  while  that  of  the  line  aiid 
apparatua  outride  la  only  one  obm.  As  wo  know,  we  nrac- 
tically  got  no  current  from  such  a  combination ;  ana  we 
should  get  none  from  tt  if  we  bad  100  ur  1,000  similar 
celLs.  And  so  it  la  wifth  the  Hotel  naehine^  aiid  with  tbe 
thundercloud. 

Bot  what  ia  tlie  eireoit  whieb  govenii  Ibe  dbcharge  of 

the  thundercloud  ?  It  i-^  HK  uimed  that  the  cloud  acta  only 
■M  one  plate  of  a  condenser  or  Leyden  jar,  the  earth 
forming  the  other ;  that  the  cloud,  once  charged,  may  be 
looked  upon  aa  out  off— joat  aa  one  may  cbaijga  a  Leyden 
jar  and  have  done  with  it.  CRmously,  this  it  an  ineorraet 
description  ;  and  it  ia  only  fair  to  Dr.  Lodge  to  mention 
that  in  hifi  experiments  he  docs  not  appear  to  take  this 
view.  It  is  evident,  of  course,  that  a  charged  cloud  iilU 
the  same,  or  nearly  the  aaioe,  poaitiun  with  regard  to 
■nmUDding  obieete  that  a  frietioaal  maehine  does.  It  ia 
a  generator,  and  at  the  same  time  it  forms  one  side  of  the 
condenser,  of  which  the  earth  and  other  clouds  form  the 
other.  But  it  must  not  he  forgotten  that  while  there  is 
an  imiiifhrc  connection — if  it  may  be  so  termed — between 
the  doud  and  surrounding  bodies,  there  is  also  a  eonducHvt 
connection,  and  that  the  office  of  the  inductive  connection 
ia  only  t<j  determine  the  positions  of  strains,  or  of  E.M.F'a. 
Consider,  agani,  what  ha[)petis  when  a  charged  clouil 

aaila  over  a  iiarticular  portion  of  the  earth's  surface.  1 
FtobaUy,  dnnng  ita  motioOf  ita  ehai^  b  bring  imPMned  ' 


hy  friction  with  the  atmosphere.  We  know,  also,  Ih^ 
assuminp  one  extremity  of  the  cloud  to  be  charged 
{>o8itiveIv,  the  earth  and  other  ohjecta  near  will  be  charged 
n^fUife^.  At  any  rate,  tboce  ia  an  E.M.F.  exiri«nt 
between  them,  rimtlar  to  that  eniating,  aay,  between  the 
terminala  of  a  dynamo ;  and  if  we  examine  surroimding 
objects,  we  shall  find  that  they  display  characteristics 
wucb  we  aasoeiate  with  a  charge  of  a  certain  name, 
opfmite  in  eharaeter  to  that  oi  the  indooiug  body,  the 
ooimL  But,  aaanming  thfa  to  be  comet,  how  dra  the 
charge  reach  the  objects  named  t  We  knc^-,  for  instance, 
that  the  neaxer  objects  will  be  more  highly  charged  than 
thoea  more  remote,  and  we  know  that  this  ebiMve 
means— uofactunately  this  it  where  w«  want  a  UtUa 
more  light.  At  any  rate,  we  do  know  that  Um 
induced  charge,  whellict  jositiva  or  negative,  bai 
only  been  allow^  by  conduction  from  surrounding  objeeta. 
That  is  to  say,  when,  in  obedience  to  the  inducing  force 
exercised  by  a  highly-charged  thandeciokNid,  the  top  of  a 
factory  chimney,  aay,  becomes  poritively  elertrified,  or  tibaM 
appears  a  difTerenoe  of  potontiril  between  it  and  not  only 
the  cloud,  but  surrounding  bodi&i  on  itM  owa  mla  of  the 
condenser  diriectric,  tbis  state  has  oeen  arrived  at  by  means 
of  electric  currenta  paaaiiy  from  these  surrounding  bodies, 
and  poaaihly  from  the  «wnd  itaelf,  to  the  chimney-top. 
When  a!?o,  owing  either  to  the  dejjarturp  of  the  cloud,  or 
k)  Its  wholti  or  partial  discharge,  the  itUiUii  ia  i-aliavad  at 
that  particular  point — in  other  words,  the  difference  of 
potential  ia  lowered,  and  a  rediirtribution  takes  plaae — thia 
also  will  be  by  meane  el  cotrenta  of  electricity,  aa  we 
nndcrstmd  them.  Further,  when  a  dischnrpo  between  a 
ttiuudereloud  and  an  object  attached  to  <iiki  ili  takes  plaice, 
be  that  o))ject  a  mill  chimnev,  a  lioyal  palace,  an  oak,  or  an 
animal,  the  discharge,  be  it  narmleM  or  disastrous,  moat  be 
by  means  of  one  or  more  elaotrie  eumnta,  taking  the  tana 
in  the  senae  in  which  we  now  understand  it. 

The  point  whether  a  Leyden  jar  di.scharge,  or  a  lightning 
discharge,  be  by  continuous  or  oscillatory  currents,  in  the 
writer's  opinion  hardly  afliaata  the  question.  Ii  tha  diaohaixa 
is  oaelltatory,!!  win  be  so  beoMse  under  eertun  eonditioaB,an 
opposing  E.M.F.  is  created  in  the  jirocess  of  fir^t  rli^rhargc, 
which  in  turn  delivers  its  current  along  the  path  or  paths 
open  to  it.  Ncht  can  the  question  wheUier  a  conductor  of 
Uiga  aeetional  ana  offers  the  resistanee  that  Ohm'a  law 
would  diotate,  or  olfin  a  higher  apparent  luafatanee  owing 
to  induction  within  il*>elf,  afTcct  the  argument.  It  may  at 
once  be  ackaowlodged  that  a  (X>ppor  rod,  or  ro(>e,  or  upe 
may  be  coosidoced  for  the  purpose  of  the  paaaage  of  an 
electric  enrrent  through  ita  maa^  aa  composed  of  a  bundle 
of  foda  of  inflnitely  amall  aeetional  area,  and  it  is  obvious 
that  if  this  is  so,  and  there  is  no  reason  to  question  the 
premise,  the  current  passing  in  each  of  these  rods  or  wires 
acts  inductively  upon  those  ;n.s'^iiii:  in  all  the  others,  and  in 
such  a  manner  as  will  resist  their  passage ;  beoauaOi  as  we 
know,  eaeh  enrrent  ereatea  aronnd  ib  a  aariaa  ol  rircles  of 
magnetisation  within  which  the  other*  would  be  enclosed, 
and  these  resent,  so  to  speuk,  ihs  entrance  into  them  of 
another  current  creating  magnetic  fields  of  a  similar  name. 
Further,  we  know,  by  the  laws  of  magneto-eleotric  induo- 
tion,  that  these  effeoto,  giving  rise  to  apparent  resisUnce!, 
are  proportional  to  the  current  strength,  other  things  being 
the  same.  We  know  also  that  in  all  these  cases  the  enrrent 
strength  depends  upon  ihj  1^ M.F.  available,  iiid  invorsely 
upon  the  resistance  of  the  circuit.  In  other  words,  the 
WBole  thing  depends  upon  the  difference  of  potantial 
between  the  cloud  and  the  top  of  the  conductor^  and 
inversely  \i[k>i\  the  resiatance  of  the  path  or  paths  choeen, 
uolrns  aliens  by  the  discharging  current,  so  ib.it  wt-  come 
right  back  to  our  initial  queetion — What  is  the  path  of  the 
dischai^ng  current!  and  what  part  does  "earth"  pky  in 
the  discharge  1  The  apparent  increase  of  the  ohmic  rmiat- 
ance  of  any  lightning  conductor,  owing  to  magneto-eleetric 
induction  within  itself,  would  really  ap|>oar  to  Ite  too  small 
a  matter,  considering  the  magnitude  of  the  figures  involved, 
to  have  any  awiotts  bearing  upon  the  (piestion.  Here  it 
may  be  well  to  atate  another  problem  for  aolntioa.  It  is 
the  problem  of  which  the  question,  '*Wbat  part  doea 
'  earth  '  play  in  a  lightning  discharge"  forms  a  part.  It  is, 
what  is  oeceasary  to  protect  buiUiugs,  electrical  inslru- 
mentis  aodi  aa  talephoaea  and  dyaameai  or  tiaaa  and 
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■niiiulfl  from  baing  atmck  by  dingaioua  lightning  dis- 
eliftT^.  The  mmnr  m,  in  th«  writw**  opinion,  that  the 

E.M.F.  .ivallii1>le  for  driving  ^  current  through  the  IwJy  to 
be  protected  roust  be  reduced  below  Ibo  dangerous  poiut, 
or  below  that  at  which  either  a  dangerously  powerfvil 
heating  or  shocldug  enneiitt  or  a  dang^coiuly  powerful 
ipailt;  flan  he  deUiwed  fhraugli  tfae  eireoit  of  wnleb  the 
ijyly  to  be  protected  forms  a  |>art. 

It  is  obvious  that  this  end  may  be  accoiHpli.shc<l  in  two 
ways  only — viz.,  b}-  interposing  in  the  circuit  which  it  is 
desired  to  protect  a  hiafa  resistRnce,  or  by  shunting  the 
circuit  by  means  of  a  conductor  of  such  low  resistance  that 
the  shunted  current  lowers  the  RM.F.  at  tiie  terminals  of 
the  body  or  inetrument  to  be  protected  b6lov  tlie  danper 
point.  Pof^sibly  an  example  taken  from  pVMtical  olootTMal 
engineering  work  will  make  this  clear. 

onppoMthat  you  have  an  electrical  pumping  plant  which 
M  hfling  worked  at  an  E,M.F.  in  the  mahn  of  300  volts  or 
thnwDoats,  and  you  with  to  ran  ineandeBcint  lamps  on 
the  same  circuit ;  you  have  only  lOO  volt  lamps,  and  the 
problem  is  therefore  to  use  these  lamps  without  orcrheating 
them.  The  problem,  o{  course,  is  a  very  .simple  one.  You 
either  u&e  three  of  the  lamps  in  series,  or  where  you 
oaimot  vw  tIur«o  lamp*  (Qg«tber  within  any  reaaoiiable 
distance,  you  introduce  an  artificial  resistance  between  one 
main  and  one  terminal  of  the  lamp.  In  either  case  you 
use  up  the  surplus  200  volts  by  introducing^  the  additional 
resistance,  reducing  the  E.M.F.  at  tbo  terminals  of  the 
lamp  to  tbo  fliguM  yott  tvquire,  100  volts,  thereby  only 
•llowiniE  thfl  pvopcr  earrant  to  pan  through  it.  But  you 
nfght  ilso  liavB  aeeompHshed  tbo  object  hy  causing  a  large 
current  to  {Miss  through  the  mains  and  through  anothei- 
branch  circuit,  the  current  |MU»ing  being  of  sufHcieut 
magnitude  to  reduce  the  voltage  at  the  terminals  of  the 
lamp  to  tbo  same  figure  aa  bofore— via.,  100  volta — by 
reason  of  the  charge  tuadeupon  the  tnitiil  EJLF.  pMMnt 
for  the  ])assa^e  of  this  current  through  the  lUatOI^  in 
opposition  to  their  electrical  resistance 

Take  the  resistance  of  the  mains  between  the  terminals 
of  the  dynamo  and  tboae  of  the  motor  at  one  ohm,  and  the 
normal  worUng  ctirrcnt  ns  90  amperes ;  the  E.M.F.  at  the 
terminals  of  the  dynamo  being  320  volts,  giving  300  volts 
at  the  terminula  of  the  lamp.  Now  bridge  across  the  mains 
at  a  point  near  whore  you  require  the  lamp  with  a  shunt, 
having  a  resistance  of  1  ohms,  which  wUl  allow  of  the 
pHnge  of  a  current  of  200  amperes.  MUUng  Use  of  the 
woal  formula  £  =  C  B,  we  find  that  the  panage  of  this 
enrrent  thnmgb  the  mains  absorbs  200  volts,  and  the 
E.M.F.  at  tho  point  where  the  shunt  is  connected,  while 
the  shunt  enrrent  is  passinjj,  will  be  only  100  volts. 

The  above  is,  of  course,  onl}'  a  hypothetical  case,  though 
It  m^t  occur  under  such  conditiooa  ae  the  waato  of  power 
in  the  maim  beinf^  of  no  oonrideration  even  when  m  the 
large  magnitude  described,  and  the  shunt  circuit  nii-ht 
represented  Viy  a  motor  using  that  current.  Such  a  case 
might  also  arise  from  defective  engineering.  The  example, 
whether  hypothetical  or  practical  illustrates  the  two 
neihoda  that  rule  for  protecting  life  and  property  from 
the  current  of  a  high-tension  supply,  or  from  li^htnin^. 

The  first  method,  the  introduction  of  an  artificial  resist- 
ance into  the  circuit,  is  that  usually  adojjted  hy  attendants 
upon  high-tension  djrnamos,  when  they  place  a  piece  of  dry 
wood  near  the  machine  to  stand  upon  while  thov  are  oiling, 
etc.,  when  the  maehiDe  ii  mmuDg.  The  lecooa  phut  is  the 
om  Hmt  hae  Utherto  been  adopted  elmost  nnnwully  in 
the  matter  of  lightning  conductors,  but  which,  as  the  writer 
understands  the  matter,  Dr.  Oliver  Lodge  says  is  wrong. 

The  first  plan  is  also  obviously  one  that  conld  be  adopted 
in  case  of  being  caught  in  a  thunderatonn.  If  one  Imew 
where  to  stand  upon  a  piece  of  close  Toek,  whidi  itself 
stood  upon  ground  that  did  not  hold  moisttirc  readily,  one 
would  have  accomplished  the  object  sought  aft^r  vii^.,  by 
introducing;  an  artificial  resistance  into  the  circuit,  le.ssoned 
the  chances  of  a  dangerous  current  passing  through  one. 

It  will  1>e  evident,  however,  that  whiebever  plan  is 
ehoecB  the  return  path  it  a  matter  of  considerable  im< 
portanee.  In  the  example  that  has  been  chosen  the  return 
path  is  a  cable  or  other  conductor ;  and  the  question  will 
arise  here.  Is  a  return  path  necessary  in  tho  case  of  lighw 
ningf   The  writer  meinteiiM  thai  Ughtnlng  requirBe  * 


path  for  rediatribution  of  its  obaise,  for  the  expenditure 
of  ila  stored  energy,  just  aa  much  aa  either  an  electric 
lir;ht  supply  system  requires  one,  or  a  frictional  electrical 
machine  does.  But  consider,  first,  what  would  be  tiie 
cftect  of  havin;,'  a  return  path  of  high  resistance  in  tbo 
case  where  you  propose  to  take  off  a  powerful  shunt 
current  for  any  purpose.  Your  high'Nmatattee  return 
path  will  prevent  your  doing  it^  becMtse  you  will  be 
unable  to  get  tho  necessary  strength  of  current  through. 

It  must  be  remembered  that  in  dealing  with  ])rotectioti 
from  lightning  the  two  classes  of  cases  must  be  kept  quite 
disttnek,  If  an  object  is  already  protected,  by  the  net  that 
from  its  iwsition  a  high  resistance  is  offered  to  any  cunrent 
that  can  be  sent  through  it  from  a  thundercloud,  it  requires 
no  other.  But,  on  the  other  hand,  if  the  object  to  be  jiro- 
tected  stands  in  such  a  position  that  the  natural  resisunce 
offered  to  tho  current  that  would  be  sent  through  it  from 
a  thundetdoud  is  not  snflteient  to  protect  it  under  all 
circumctances,  and  it  becomes  necessary  to  protect  it  by 
the  other  plan,  then  the  hit;h  resistance  of  the  return  j)ath 
is  an  obstacle  in  the  way  of  accomplishing  this.  And  it  is 
hero  that  the  neosasitjr  for  good»  veiy  good  earth,  appean 
to  the  writer  to  «ome  in. 

What  fs  the  return  patib,  or,  if  it  he  preferred,  the  path 
for  redistribution  of  the  ch.irqc  on  a  thundercloud  1  The 
charge  would,  as  already  statetl,  prolwbty  be  formed  in  the 
procc.s;s  of  the  formation  of  the  cloud  U-sclf,  and  by  friction 
with  the  atmosphoro  as  it  sailed  over  the  earth.  Wbetice  did 
this  cbai^  comet  Evidently  principally  from  the 
moisture  in  tho  surrounding  atmosphere,  a  little  from  the 
air  itself.  But  the  fact  of  a  charge  of  eleetrieitv  having 
been  taken  from  the  atmosphere  between  tho  cloud  and  the 
earth  would  cause  a  current  from  the  earth,  and  from 
buildings,  animals,  chimneys,  etc.,  producing  the  phenomena 
we  know  to  exist — via.,  the  chum  of  an  opposite  name  on 
those  portions  of  the  earth's  sunace,  and  the  objects  upon 
it,  immediately  luider  the  cloud.  When  a  redistribution 
takes  place  it  can  only  be  by  means  of  current..'?  iM.ssinw 
through  the  conductors  present.  The  method  of  rcdistri 
bnti(Hi  will,  of  course,  depend  i^;>on  the  conditions  ruline 
at  the  time.  Thus  the  eneet  of  the  diseharKe  of  one  doodl 
might  be  neutralised  by  the  presence  of  another,  and  the 
di.scharge  of  the  cloud  might  take  jilace  not  to  any  object 
upon  the  earth,  but  to  another  cloud,  in  which  case  quite 
a  difierunt  set  of  conditions  would  be  set  up.  Again,  the 
cloud  might  irat  discharge  at  all  in  the  neighbourhood 
where  it  was  generated,  and  where  it  aoquired  the  major 
portion  of  its  charge. 

In  any  case,  however,  whatever  the  cause  of  the  redis- 
tribution, it  could  only  take  jilaco  by  mndiulum.  x*ow, 
consider,  if  this  true,  what  it  means.  It  does  not  mean 
that  only  metals,  or  the  inside  of  chimn^  shafts,  or  wet 
trees,  or  animals  will  take  part  in  the  remsbibotion,  bat 
that  these  and  every  other  body  Arhich  Hcfl  m  the  path  of 
tho  ?'  M.F.  j)rcBent  will  take  it-s  pro[>ortion  of  current 
according  to  Ohms  law — ).■".,  in  invor.se  proportion  to  their 
resistances.  It  should  be  mentioned  here  that  there  will 
probably  be  electromagnetic  induction  between  diftrent 
portions  of  the  discharging  or  redistributing  current,  when 
passing  through  earth,  rocks,  trees,  or  any  other  body,  just 
ae  there  will  be  between  the  different  portions  passing 
through  a  lightning  rod.  There  will  also  bo  electrolysis  ml 
up  at  different  points,  both  gi>ing  rise  to  counter  E.M.F.'8, 
and  the  cunentpaaeing  in  any  path  will  be  ruled  by  the  final 
E.1(.P.  avaihible  for  overoomnig  the  redrtenea  ef  ibat  path, 
aft<:r  allowing  for  these  counter  K.M.F.'a,  jttll  as  the  current 
passing  in  an  electric  motor  would. 

Now  it  will  be  evident  that  as  the  mass  of  the  earth's 
crust  takes  part  very  largely  in  this  redtatribution  or  dis- 
charge, whichever  it  is  called,  the  emrent  passing  in  any 
[wrt  of  that  crust  will  depend  upon  two  things  only  — 
the  formation  of  the  cruflt  at  that  particular  point,  and  the 
surface  contact  between  the  principal  conductor  contained 
in  it  and  the  conductor  leading  to  tihe  ground. 

Take,  for  instanoe,  a  broad,  de^  river,  such  as  the 
Thames  or  the  Mersey ;  the  resistanoe  offered  by  the  river 
to  the  discharging  or  redistributing  current  must  be  small, 
provided  the  contact  made  between  it  and,  .say,  the  end  of 
a  conductor  leading  to  it  is  targe.  On  the  other  hand,  the 
redstanoe  ofliMnd  by  a  haid*  imponriooi  rock  will  be 

Digitized  by  Gopgle 


THE  ELEOtRIOAL  ENOtNBEB,  AtGUST  14,  1881. 


105 


Batwaa  ia  well  knomi,  if  the  contact  with  the  river  is  very 
MuU,  the  renitanoe  offered  to  the  current  may  be  high  -, 
while  even  in  the  case  of  a  hard  rock,  if  we  could  oV)taiii  a 
Ur^  enough  surface  contact,  the  resistance  iiii<^bt  be 
reduceil  to  moderate  dimensiuiis. 

But  how  does  this  affect  the  question  of  the  lightnine 
diecharge  T   In  the  writer's  opinion  the  question  is  allboteS 
th«ie  OMttan,  becau&e  in  all  cases  of  diwhat^  or  re- 
difltnbulion,  it  h  along  these  paths  that  the  current  which 
carries  out  the  redistribution  must  flow. 

There  is  a  ditTerence  of  potential  bctwocii  one  end  of  the 
cloud  and  one  part  of  the  earth,  but  there  is  also,  by  reason 
oi  that  differeooe  of  potential,  a  further  teiuion  iMtweeo  the 
■ane  pert  of  the  eartli  aod  neighbouring  portiom,  and  no 
matter  how  the  result  may  come— either  by  sparking  from 
the  cloud  to  some  object  on  the  earth's  surface,  by  sjKii  king 
from  cloiui  to  cloud,  by  silent  discharge  between  cloud 
and  surrounding  objects,  or  by  the  cloud  moving  on — 
vheMver  a  redistribution  does  take  place  it  necenitates 
curranta  passing  between  the  parts  of  the  earth,  or  the 
objects  on  it,  that  are  at  difTerent  potentials,  and  these 
currents  tnust  pusa  through  the  earth's  crust,  the  objects  on 
it,  and  through  the  surrounding  atmosphere  in  accordance 
with  the  laws  already  stated. 

Nov  examine  the  case  of  a  liditning  conductor  aUached 
to  a  high  boUding  or  to  a  mfll  chimney.  What  position 
does  it  occupy  with  reference  to  the  charged  cloud  overhead  ? 

It  is  perhaps  at  well  to  explode  the  old  idea  that  t  he 
conductor  is  able  to  attract  all  the  charge  to  itself.  The 
lightning-rod  forms  merely  oneof  many  paths  open  to  the  dis- 
charging or  redistributing  current.  Each  of  the  chimneys 
of  the  building,  with  their  soot  linings,  forms  another  part. 
The  stone  or  brickwork  of  which  the  building  or  chimney 
is  composed  forms  other  pathi^  mainly  on  aoeoant  of  the 
moisture  held  in  them. 

If  the  lightning  eonduotor  is  able  to  protect  the  building 
to  which  it  13  attached,  it  will  bo  because  the  additional 
{tath  formeti  by  it  for  the  discharging  current  has  reduced 
the  IIM.F.  available  behw  the  poiol  at  which  it  eao  do 
other  mischief. 

Bot  if  it  is  to  do  that,  obrioosly  it  nasi  be  arranged  to 
carry  the  laig^  possible  current  away.  Obviously,  also, 
the  only  way  in  which  this  can  Ijc  aocomjilished  is  by 
ni.»kiiig  the  conductor  form  a  iwriiun  of  a  p;ith  of  low 
resistance ;  and  bow  is  this  to  be  done  except  by  con- 
neeting  it  bv  means  of  a  large  surface  contact  with  the 
maaa  m  the  best  eondiietonito  oe  found  in  the  earth's  crust 
where  the  eondnetor  joints  it — in  other  worJn,  by  making 
good  earth  as  electrical  ctifiinocr-i  uu  lcrn  niil  t  he  terra. 

The  lightning  current  will  not  mind  ploughing  up  a  few 
yards  of  earth  when  it  reaches  ground,  but  there  is  no 
reason  that  it  should  be  allowed  to  do  so  if  it  can  be  avoided, 
as  it  can  by  malting  a  good  earth  conneetion. 

A  ^"'^}  f.frf/'  \vou!d,  of  course,  mean,  if  available,  the  bcil 
of  a  nver,  \vi<le  and  deep,  connection  being  made  to  the 
water  by  means  of  a  large  metal  plate.  But,  it  is  replied, 
if  good  earth,  as  you  call  it^  will  do  the  trick,  why  are 
buildings  stniek  where  the  conductors  haye  good  earth  f 
Why  is  a  poor  sheep  struck  in  the  opm,  standing  upon 
wet  gnmnof  Surely  he  is  making  good  earth.  What 
about  side  flashes  also  >  Where  docs  i^ood  o.irtb  conic  in 
there  f  llie  answer  is,  and  it  bad  bettor  be  faced  at  once, 
that  unless  the  number  of  conductors  is  much  multiplied,  in 
the  case  of  large  buildings,  each  conductor  making  gpod 
sarth,  and,  if  po^ible,  a  separate  earth,  unless  the  bed  of  a 
large  river  is  availal)le,  it  is  impfj^^iMi-  to  absolutely  ensure 
protection  from  lightning.  iJut  whde  it  i.s  impo.s.siblo 
to  ensure  absolute  protection  from  lightning,  just  a^  it  is 
impossible  to  ensure  immunity  from  many  other  things, 
the  one  thing  tJiat  will  tend,  and  the  only  thing  that  will 
tend  to  protect  from  lightning  is  the  multiplication  before 
described,  all  the  conductors  being  uvll  mrtlifd. 

It  is  obvious,  of  couric,  that  whure  good  earth  is  uhtainable 
fewer  conductors  are  necessary  than  where  it  is  not.  The 
reason  why  this  is  the  only  plan  available  is  that  which  has 
been  alrsady  mentioned — via.,  that  the  conductor  only 
forms  one  path  of  many  open  to  the  discharging  current, 
and  that  it  only  protects  if  it  is  able  to  reduce  the  E.M.F. 
preeent  betwew  the  cloud,  or  the  conductor  wheo  struck, 
sod  aammodiqg  objeels  below  dsagsr  point  In  the 


of  a  large  square  building,  it  mkbt  ver^  possibly  hapoeii 
that  portions  of  its  roof  would  be  at  different  potentials, 

from  tlie  very  fart  of  the  existence  of  a  conductor  on  one 
aide  ,  and  though  one  side  might  bo  ofhciently  protectetl  by 
the  conductor  pl.iced  there,  there  might  be  a  dangerous 
KM.F.  still  existing  after  discharge  between  another  part 
ti  the  cloud  and  some  other  part  of  the  building.  The 
remedy  is  obviously,  multiply  conducton  and  earth 
them  all  separately.  The  same  reasoning  applies  to 
'^idt.i  n.ishes.  They  .irc  due  to  the  existence  of  an  E  M.F. 
between  the  conductor  while  carrying  out  its  otiice  of 
dischaif^g  or  redistribiiting,  and  the  object  to  which  the 
flash  passes,  which  the  conductor  has  not  been  able  to  kill. 

It  should  be  noted,  however,  that  side  tlashcs  cannot 
take  place  exccjit  to  objects  which  form  part  of  a  circuit  of 
such  resistance  that  a  current  can  pass  through  this  path, 
including  the  air  space  over  which  the  flash  passes.  Gas 
brackets  and  pipee  are  the  most  usual  recipients  of  side 
flashes,  the  reason  being  that  they,  being  in  connection 
with  the  large  mass  of  main  pipes  lying  in  the  ground, 
forming  goo<l  earth,  affords  such  a  path  as  has  been 
described.  The  remedy  is,  as  before,  multiply  the 
lightning  conductors,  and  apply  the  hi^  resistanoe  method 
to  the  gas  pipes  and  Other  poanble  recipients.  Plaoe  them 
as  far  from  the  path  of  disch.irgc  as  you  can. 

The  case  of  animals  and  trees  bein^  struck  in  the  open 
field  arises  from  the  fact  that  there  is  no  discharging  path 
near,  and  therefore  a  dangerous  £.M.F.  is  present^  the 
actual  path  of  the  disehaigo  hsiiig  determined  by  special 
conditions  in  each  < 


The  remedy  would  be  here,  as  in  other  cases,  to  flz  a 
number  of  conductors  about  a  field  where  animals  grazed 
during  thunder  weather,  alwavs  getting  as  good  earth  as 
possiue.  A  similar  pUnwooM  probably  pnteet  valnahlo 

In  eondnslon,  the  writer  would  (>oint,  in  confirmation  of 

his  views,  to  the  compWMtive  immunity  of  towns  from  the 
etl'cct  of  lightning  discharges,  and  he  attributes  this 
immunity  to  the  fact  that  so  many  paths  are  open  for  the 
dischargs  of  the  thundercloud.  Most  of  them  have  a  hi^b 
resistance,  aod  do  not  make  good  earth,  bot  their  infinite 
niulti[>lication  gives  the  same  result,  oven  to  the  goird  farth, 
in  another  form.  Suppose,  for  instance,  the  resistance  of 
the  column  of  smoky  hot  air,  soot  lined  chimuey,  fire  grate, 
and  foundation  together  amount  to  1,000  ohms,  a  thousand 
such  i)aths  will  bring  the  resistauce  to  only  one  ohm;  while 
in  the  case  of  a  veiy  large  oi^,  the  combined  resistance  of 
all  the  jKiths  o[^n  to  tne  discharging  current  would  be 
very  small  indeed. 

'The  writer  would  also  point  to  the  fact  that  though 
lightning  has  frequently  been  seen  in  the  workuigB  of  a 
mine,  and  has  often  pulled  down  colliery  chimneys  and 
done  dainage  at  the  pit  bottom,  no  damage  has  ever  been 

done  by  it  in  the  mine  itself,  the  coal,  raih,  etc.,  acting  as 
conductors  to  distribute  the  charge,  and  the  damage  tlone 
at  the  pit  bottom  being  duo  to  the  sudden  break  from  a 
conductor  of  low  resistaoce  to  one  of  high  resistance, 
without  good  surface  contact — ^without,  in  fisot,  a  good  con- 
nection to  earth. 

The  writer  has  not  touched  uiwn  the  static  side  of  the 
ijuestion,  but  it  is  obviou.s  that  most  of  the  remarks  given 
above  apply  ecpially,  whether  the  matter  bo  looked  at  from 
the  electrostatic  or  electro-dynamic  point  of  view.  Kach 
conductor,  each  body  that  will  or  does  conduct,  not  only 
dose  so,  but  it  dissipates  a  portion  of  the  charge  from  the 
electrostatic  capacity  of  the  condcn.scr  or  condensers,  of 
which  it  forms  a  part ;  and  this  is  surely  an  argument  for 
getting  the  conducting  surface  to  which  the  discharging 
current  is  conveyed  as  large  as  {tossiblo.  That  is  getting 
good  tartli. 

It  should  perhaps  be  noted  that  the  office  of  good  "  earth  " 
would  be  very  well  filled  by  the  congregation  together  of  a 
number  of  large  masses  of  metal,  in  more  or  less  good  con- 
nection, electrically  speaking,  such  as  a  large  town  built 
entirely  of  iron — a  thing  wluiBh  may  perhaps  one  day  coma 
to  pase.  Failing  this,  mwnt,  <mc  next  best  substitute  is 
the  earth's  crusty  solely  on  aeoonnt  of  its  large  proportions, 
and  this  is  only  available  where  wc  can  get  good  connection 
to  the  principal  conductor  in  it,  the  moisture  that  is  always 
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THE  B.A.  MEETING. 

ElectriciaDs  of  all  grades  and  of  all  opinions  bavo 
Mfvw  beoD  ^ranting  in  praise  of  the  good  work  done 
by  the  British  Association  on  electrical  measure- 
ments. Its  resolutions  have  had  a  world-wide  pfFect. 
All  countries  have  accepted  them,  and  have  had 
little  or  nothiog  to  say  against  tlie  woric.  There  is  no 
doubt  but  that  the  B.A.  committee  ms  formed  at  an 
opportune  moment  and  did  yeoman  service  for  the 
cause.  Chaos  gave  place  to  order.  Some  of  the 
yonnger  spirits  of  the  Aaaoeiation,  seeioK  what 
great  good  arose  from  the  committee  on  measure* 
ments,  have  an  idea  that  a  discussion  on  units — 
notation  and  nomenclature — may  be  of  some 
service.  This  new  departore  in  diseoasion 
between  two  sections  puts  us  in  mind  of  a 
musical  ride  by  the  Guards.  It  is  very  showy,  very 
entertaining,  but  of  no  real  value.  We  have  attended 
several  of  these  diseoaiions,  but  do  not  remember 
that  any  tangible  result  was  ever  obtained.  There 
is  no  doubt  that  some  settled  sy.stein  of  units  is 
req^uireU,  instead  of  every  individual  author  pro- 
ponnding  units  and  names  for  himself.  There  is, 
again,  a  good  feature  in  the  endeavour  to  perpetuate 
the  name  of  a  man  renowned  in  science  by  giving  his 
name  to  some  common  unit,  but  this  system  may  be 
carried  to  exoess.  Are  we  so  oonoeited  as  to  imagine 
that  Science  is  going  to  stand  still  after  our  daiy? 
It  certainly  seems  so.  ^^^lat  abont  the  men  of  the 
future?  We  are  acting  as  if  our  conclusions  were 
infoUible;  whereas  half  a  centoiy  henoe  may  show 
them  to  have  been  as  far  from  the  truth  as  the 
conclusions  of  the  Greeks  in  astronomy.  Discuss 
units  by  all  means;  but  not  through  a  formal  or 
inlwcmal  meeting  of  ssetions,  but  by  means  of  a 
well-ocganiaed  oommittee. 


CITY  AND  SOUTH  LOMDOM  BAILWAT. 

I  hope  that  the  fhtore  profits  of  the  line  wiU  go 

on  steadily  increasing,  and  that  it  will  not  be  so  very 
long  before  I  may  have  the  pleasure  of  standing  here 
and  feeling  that  we  have  earned  a  substantial  divi- 
dMtd.  But  that  rests  with  the  future,  and  I  do  not 
Uke  to  prophesy  on  these  points."  Thus  the 
chairman  of  tbe.  City  and  South  Loudon  Railway 
Company  at  iha  hull-yearly  meeting  held  on  Tuesday 
last.  Everything  win  going  on  vexy  well.  The 
Board  could  affirm  that  their  system  of  elcetrio  loco* 
motion  would  work,  and  could  go  even  further, 
and  say  that  it  had  worked  satisfactorily.  But — 
would  it  pay?  Well,  the  fiitore  must  answer 
that  question.  They  hoped  and  believed  it  would. 
At  present,  however,  the  company  have  only 
just  managed  to  pay  the  interest  on  their  debeu- 
tuxes,  ^,187,  and  to  osiry  forward  a  small 
balance  of  £555.  And  unless  the  weekly  reoeiptSt 
which  we  have  published  regularly  in  our  City 
Notes,  show  some  sigus  of  expansion,  it  does  not 
look  as  if  a  much  better  finandal  statsment  awaits 
the  shareholders  next  winter.  The  Board  are  doing 
their  best  to  M  ap  the  trains  during  the  middle  of 
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le  day.    At  fint,  M  it  will  be  senieinband,  a 
nifioTin  £ftKe  of  2d.  all  the  way  was  charged.  But 
,  was  soon  found  that  though  this  did  well  enough 
:>t  the  through  traflio,  which  tested  the  capacity  of 
he  railway  to  itl  nttermoat  in  ibe  morniug  and 
lyening,  it  xatbw  interiored  with  the  intermediate 
itation  to  station  traffic.    In  order,  therefore,  to 
ill   their   trains  during  the  middle  of  the  day, 
ihe  company  iu  trod  need  penny  fares  at  eectuD 
itations  and  at  stated  times.  Tbe  resolt  was  satis- 
actory,  and  the  receipts  at  these  stations  increased 
-iome  '>()  per  cent.    The  question  of  carrying  this 
:>y stem  of  reduced  fares  still  farther  ia  being  carefully 
oonaideved  by  tbe  direotois.  Naturally  they  do  not 
like  gi  i  i      up  the  uniform  system,  wbiob  ia  con- 
venient and  cheap  to  work  ;  but  the  encourafieraent 
of  a  50  per  cent,  rise  will  probably  go  a  long  way  to 
belping  the  board  to  giire  up  theb  pet  idea.  There 
are  some  pleasant  featnxea  in  the  chairman's  speech, 
liowcvcr.  It  iss.itisfactoiytobeaMr  t  I  r:i,iTy2l  millions 
of  people  without  au  accideiiL.     True,  this  was 
qaeJified  the  other  day  by  a  fatal  mishap  in  connection 
with  one  of  tbe  big  lifts.  Bat  as  the  individual  who 
met  his  death  "  acted  in  violation  of  the  company's 
by-Uiws  ami  in  direct  defianco  of  its  officers,"  the 
chairman  m  lairly  cutitle<l  to  his  expression  of  satis- 
faction ;  though,  as  we  have  pointed  oat  in  a  reeci it 
issao,  tbe  company  would  do  well  to  .see  to  the 
closing  of  the  doors  of  iU  lifts  before  they  are  set  iti 
motion.    Then  tbe  working  expenses  are  being  cut 
down ;  the  staff  have  been  edaoated  in  their  duties ; 
the  lighting  of  the  trains  has  been  improved  ;  and 
fiv'^h  dopartures  in  the  way  of  perfection  are  being 
coiiBuiered    The  Board  have  had  to  give  up  their 
Islington  extension  project,  a  But  which  will  afford 
satisfaction  to  those  ahanholdsiB  who  want  to  see 
the  old  line  pay  before  a  new  one  is  baflt. 


UGHTNING  AND  CONDUCTORS. 

It  is  not  always  wise  to  prohibit  publicity  to 
Ofiniona  not  in  aooovdanoe  with  those  held  by  the 
nuyOKl^.   Mr.  B.  F.  Walker  throws  down  the 
ganntlet  to  Dr.  Lodge,  but  ^^^  Walker  may  rest 
assured  that  Dr.  Xiodge  will  not  enter  into  any 
oonttoversy  apon  the  sabjeot.    Dr.  Lodge  has 
promulgated  heterodox  viewa  in  regard  to  protection 
from  lightning,  and  has,  we  believe,  taken  the 
majority  with  him  in  most  of  the  opinions  he  has 
advanced.  There  are  points,  however,  in  whidi  Dr. 
Lodge  ia  just  as  likdy  to  be  wrong  as  he  is 
to  be  ri^^ht.    So  long  as  Mr.  Walker  holds  to  the 
view  that  lightning,  or  any  other  form  of  elec- 
tricity, acts  iu  aucordauce   with  Ohm's  law,  and 
traverses  tbe  eiroait  of  least  lesiBianoe,  be  is  apou 
pretty  safe  ground,  and  we  ahoold  hesitate  to  believe 
Dr.  Lodge  objects  to  this,  as  Mr.  Walker  seems  to 
Ibink.  There  is  absolutely  no  reason  to  be  advanced 
why  lightning  sbooM  aot  in  any  other  direotion 
than  the  circuit  of  least  resistance — thongb  it  would 
be  impossible  in  the  present  Btatc  of  our  knowledge 
to  trace  the  oirouit.    Much  of  what  Dr.  Lod^e  has 


advanced  points  to  the  old  view  that  electricity  is  an 

entity,  bnt  nn  doiibt  tlicories  are  about  ae  near 
to  the  actual  facts  as  were  the  theories  of  our 
ancestors  iu  regard  to  heat  to  those  of  the 
present  day.  However,  onr  readers  wiU  judge 
for  themselves  how  far  Mr.  Walker  has  weakened 
Dr.  Lodge's  contention.  After  all,  what  is  good 
earth?  Is  it  one  link  in  the  circuit ?  What  are  the 
varymg  conditions  which  at  one  time  makes  a  part 
of  the  earth's  sorfiiee  a  good  conductor  at  another 
time  not  so  good  ?  Is  moisture  the  sole  inj^redient 
in  the  "  good  "  or  "  bad  "  ?  We  always  took  it  to 
be  admitted  that  pure  water  was  not  so  good  a 
conductor  as  those  who  go  in  for  moist  earth  would 
have  us  believe.  Ts  p[ood  earth,  then,  determined 
by  what  the  water  holds  in  .suspension?  If  so, 
what  constitutes  the  best  earth,  uuU  how  would  Mr. 

Walker  obtain  it? 


UNDERGROUND  LIGHTING  MAINS  IN  PARIS.* 

BY  X.  DmtlDONNl 

III  acconl.iiico  with  the  comlitioos  laid  down  by  the 
spcciiUattoti  whkih  rsgvlatM  this  nstter,  ail  electric  oon* 
aoctor»  are  nndaigronml.  The  metkod  of  laying  tfaem 

(litTcrs  acconliiig  to  the  rnmpiinies  to  whom  the  concession 
fnr  Si)  doing  in  granted.  One  principle  common  to  all  in 
that  they  niiut  Iw  laid  in  trenches  under  tbe  footways  at  a 
suital)lo  distance  from  the  bouaes,  and  that  where  the 
roadways  are  eroMed  vaulted  mibways  large  enough  to 
admit  men  nnist  Ix;  providt'd.  The  Place  Ciichy  sector, 
however,  ib  not  provided  with  these  latter.  As  is  known, 
the  area  of  the  city  has  been  split  up  into  a  certain 
number  of  lonea,  dividin|(  tbe  oeatnl  porUone  or  acteries, 
and  eztendini;  to  the  eireamferanee  bounded  by  the  atj 
wall.  These  ^oogi-apbical  divisions,  called  sectors  from 
the  distant  rtisombUtice  their  coutij.;nration  bears  to  the 
geometrical  figure  of  this  name,  have  been  banded  over 
under  the  oomlitioiia  and  olaoMB  of  tbe  apeeifteatton  to 
diffigrent  emnpanies  under  coneeMiona.  We  shati  only  deal 
with  those  (in  aliibabetical  order)  which  have  carried  OUt 
work  (the  others  will  appear  in  tine  time) — viz. : 

(a)  The  Compagnie  Faritienne  d'atr  oomprini  st 

d'electricite. 

(b)  The  Society  d'«^cUirage  et  de  force  par  relectricttAt 

(c)  Tbe  SocitHv  Edison. 

(d)  The  f?oci<^tt'  dn  Socteur  de  la  place  Ciichy. 

(A)  Parallel  with  these  four  groups  is  the  city  station 
at  the  central  markets. 

Tbe  special  precautions  taken  in  the  different  methods  of 
running  mains  are  generally  adjusted  aeeording  to  the 

mcthou  of  distribution  adopted.  We  will  make  a  few 
digressions  into  this  particular  subject  to  determine  its 
general  characteristics,  without  unduly  putting  ssids  the 

subject  of  this  article. 

i'iiinjHiguu-  d'dir  n/mprim/  d  d'ele€tridl4. 

Two  air  comjiressing  statioiH,  one  in  the  Uuc  iSaitit- 
t'argean,  the  other  on  the  Quai  do  la  Gare,  supply  a  net- 
work of  conduit«  which  convey  tbe  agency  fur  producing 
tbe  motive  power  needed  for  working  the  sector,  to  tbrM 
central  stations  situated  at  the  Iletiro,  at  the  Bourse  do 
Commerce,  and  in  the  Kuc  Dien.  T-'rom  each  of  these 
station.^  a  bigb-prcssnro  circuit  leads  to  battery  sub  stations. 
Tbe  Uetiro  charging  circuit  feeds  the  following  sub-stations— 
vis. :  (1)  416,  Rue  Saint  Honors  ;  (2)  Rue  do  L'Ecbelle  ; 
(3)  11,  RueGaillon  ;  (4)  2,  Rue  Sunt-Augustin ;  (5)  21, 
Rne  de  la  Paix  ;  (6)  45,  Rue  Cambon.  The  Bourse  circuit 
fer  ils  I  1  Tine  f^tipnncMarccl  ;  (2)  Tvup  I'cydcaii ; 
(•V)  the  Theatre  of  Varirhc--  (4)  108,  Kuc  Richelieu; 
(5)  tbe  Passage  du  Kaum  i.  ,  (6)  36,  Boulevard  ^'W^ 
Sobastopol;  (7)  8,  Rue  feroelle?  (8)  By  d^T* 

*  Fran  It'Mkeirieim,  - 
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de  Yille  ;  (9)  31,  Rue  dos  Bourdonnais.  These  two  circuits 
bvn  double  cables,  and  each  constitute  two  paraUel  circuital 
induding  or  neglecting  the  Iwtteriee  of  certain  atetrans  in 

which  these  are  cut  out  by  a  switch.  The  object  of  this 
arrangement,  is  to  balance  the  differeut  sub  siatioiis  during 
noimal  pcrioda,  mi  (oaUow  U  pftivwioiul  grouping  in  ease 

of  accidents. 

The  third  chaipng  circuit  fed  from  the  Rue  Dieu  has  a 
single  cable,  and  inc hides  the  following  aub-atations — vi&, 
(1)  83,  Rue  Turbigu ;  (2)  9.  Kuc  Bourg  I'AVbi ;  {3)  Passage 
Lemoina :  (4)  4^  Bae  d'HautoYilk;  (&)  IS,  Bonlonvd 
Voltaire. 

FinaUy,  there  is  a  fourth  station  working  by  meani  of 


 I  in  the  B(mlevMd  lUebaid-lMoir,  having  two  ehaiging 

drenita,  one  of  whieb  foede  Mib-ftatiom  at  6,  Sue  Ifuher 

and  20,  Rue  de  la  Verrerie,  and  the  other,  sub  stations  at 
70,  Boulevard  Beaumarchais  and  G,  Hue  de  X'rancbe-Conit4^. 
These  four  circuits  are  completely  separate  and  autonomous ; 
at  the  same  time  there  are  looalities  when  auxiliary  cables, 
ealled  dead  eaUes,  affbrd  oonneotiona  between  neighbouring 
circuit-^,  which  in  regular  working  are  cut  out,  but  which,  in 
case  of  acciaont  on  any  of  these  circuits,  enable  it  to  be 
supplied  by  ono  of  the  others.  The  charging;  current  n 
maintained  constant  at  2Q0  amperes]  the  pressure  varies 
diroeUj  as  the  number  of  accumubton  under  charge,  and 
may  rise  to  2,-100  volts.  There  are  two  batteries  of 
accumulators  in  each  sub-station  in  order  that  the  perma- 
nence of  tho  discharge  on  the  aeeondary  cireuift  lo^^Dg 
cttctomera  may  bo  assured. 


£BB.  Sub-stationa  in 

EK. 


Fro.  I.— AAAA.  Cbait;wi;;  3i..tionB. 
nries.  e  &  RmMattne  circait.  d  d. 
Lamp  cireolls,   L  L  L.  Charging  dVOOlla. 

The  aecondary  eirenit  is  hud  in  two  difierent  ways.  In 

tho  central  parts  of  the  city  it  consists  of  circuits  r  idiating 
round  the  stib  station,  about  250  metres  in  length,  on  which 
aro  placed  8j>ecia]  installationR  :  thi;  excess  charge  in  the 
houses  of  the  customers  nearest  to  the  station  is  absorbed 
bv  rfaeoatata  on  their  iirennMs.  All  the  rab^tfons  of  the 
Retiro  circuit,  of  tho  Bourse  dc  Commerce,  and  of  the 
Turbigo,  Rue  Bourg  I'Abbt,  and  i\issai;c  Leiuoino  circuits, 
are  arranged  on  this  principle.  All  the  other  stations  ne.ii 
the  peripheral  districts  feed  loop  circuits,  the  two  conductors, 
both  poeitiTe  and  negative,  retumiog  under  the  footway  on 
the  oppoiite  side  of  the  street,  so  as  to  serve  both  sides. 
The  eondneton  are  of  bare  wire,  placed  in  troughs  and 
mounted  on  porcelain  insulators.  The  charging  cables,  as 
well  as  those  of  the  radiatinar  circuits,  aro  insulated  by  a 
coating  of  indiambber,  covered  with  a  protecting  envelope 
of  lead  and  hemp.  Tho  first  are  very  highly  inniUtod ; 
their  eoet  reaching  to  ^,000f.  per  kilometre ;  the  aacond 
mentioned,  which  are  not  io  eoetiy,  wo^  out  to  16,000f. 
per  kilometre. 

The  di.nributing  arrangements  adopted,  and  those  which 
proceed  therefrom,  are  graphically  summed  upiu  Fig.  1.  The 
nnenl  idea  luw  been  worked  out  from  the  suggestions  of  M. 
Solignac.  The  mention  of  his  name  reminds  us  that  we  have 
to  complete  the  exposition  of  the  economy  of  the  sector.  It 
was  a  question  of  working  with  alternate-current  trans- 
formers  aide  by  side  with  acctunulators.    How  was  this 


done  1   By  moans  of  an  apparatus  called  "  the  unduktor, 
deviaed  by  M.  Solignac,  the  object  of  which  was  to  employ 
tramformen  on  oontinnom  current  circnita.   We  saw  thu 

apparatus  working  at  the  Centenary  Exhibition  of  18?9.  It 
fed  JablochkotT  candles  by  Gaulard  and  Gibb.^  transformers, 
with  a  current  obtained  from  a  continuous  current  dynamo. 
If  our  memory  does  not  deceive  ua,  the  ruling  principle  of 
this  device  consists  in  placing  two  transformers  in  the  anb- 
atations,  putting  an  "  unduktor"  in  shunt  with  oicb  traoa> 
former,  and  in  the  transfonner  branch  a  cturent  revoTMr. 


r 


T  V. 
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Vio.  2, 

The  "  undnUtor"  Is  a  Vind  of  rotating  commutator,  which 

places  in  circuit  with  the  first  transformer  a  series  of 
resistances  so  arranged  that  at  the  moment  of  the  short 
circuit,  indicated  at  a  in  Fig.  2,  no  current  passes  in  the 
eomapoodiiw  transformer,  whilst  the  whole  cunent  ia  on 
in  the  eeoonnTtnnuiornier  and  in  the  line. 

As  the  "undulator"  rotates,  so  the  resistances  h,  d,  /,  7, 
are  inserted  in  shunt  with  tho  transformer  ;  the  current 
increa.sea  in  tho  latter  as  shown  by  tho  curve  a  b,  Fig.  3, 
up  to  the  point  of  complete  openiug  of  the  circuit,  woeto 
it  receives  all  the  evrMOtktlwt  ie  fttthe  point  b.  OonfeinnBd 
working  «l  the  ■ppaiulna  tgdu  sueeeasively  cnti  mi  the 


no.  a. 


resistances  g,  /,  e,  d,  «,  6,  up  to  the  toomeiit  nrhea  the 
transformer  is  short  circuited.  This  point  is  utilised  to 
reverse  the  poles  of  the  transiuriuer,  and,  as  a  consequence, 
a  new  curve,  c  d,  is  described  below  the  axis,  x  t!.  The 
undnUtor  is  always  io  dupUcato,  so  that  when  one  trans- 
formtr  is  short  cireuited  tho  other  is  aott  the  objoet  betog 
to  equalise  the  wmk  on  the  machine. 


(To  U  cpRfHweii) 


A  NON-INDUCTIVE  WATTMBIBB. 

Groat  diflteolty  has  el*)^  been  felt  in  measuring  power 

with  alternate  onrrcnts.  The  ordinary  wattraot<!r,  thouj^h 
accurate  with  direct  currents  when  a  col  lection  is  made  for 
the  power  t.iketi  by  the  instnunont  itself,  is  of  little  value 
for  \\m  with  alternate  currents,  as  the  time-constant  of  the 
fine  wire  circuit  ia  appreciable.  If  the  pressure  and  ottrrsot 
are  in  step^  as  is  the  case  when  an  altemate  pressure  is 
apidied  to  a  resistance,  such  a  wattmeter  reads  too  low. 
If  a  pressure  is  applied  to  an  inductive  circuit,  OH  the  Other 
hand,  the  reading  may  bo  much  too  high. 

Messrs.  Swinburne  and  Co.  have  bRmght  oofc  B  wntt- 
meter  specially  designed  to  avoid  these  errors.  The  moving 
coil  contains  out  few  turns,  and  these  are  wound  on  a  light 
mica  former.  Tho  coil  is  held  by  top  and  bottom  stretched 
wires.  External  rcaislancos  are  supplied,  wound  with  the 
alternate  layers  right  and  loft  harideil.  The  time-constant 
of  the  fine  wire  circuit  is  thus  made  sensibly  oi^ual  to  zero. 
Readings  are  taken  by  UMaos  of  a  torstoo  head  Itt  the  usual 
way,  but  for  meastirements  of  minute  powers,  such  as 
hundredths  of  a  watt,  a  mirror  is  used.  These  wattmeters 
are  wound  to  suit  any  range  from  3,000  volt%  and  fran  35 
amperes  downwards. 
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They  are  stated  by  tho  uiakers  to  read  accurately  on  noti 
idiictivo  resistances,  and  on  inductive  circuits  in  which  the 
rot! net  of  the  pressure  and  current  is  50  times  the  real 
ower. 

The  wattmeter  has  the  advantage  over  electrometer 
lethods,  that  it  does  not  involve  the  very  serious  troubles 
vcr  resistances.  Mr.  Svrinburne  recently  described  an 
lectrometer  which  reads  power  directly,  which,  though  it 
oes  the  work  of  the  three  voltmeters  discussed  by  Messrs. 
lyrtoii,  Sumpner,  and  Swinburne  soon  after,  unfortunately 


requires  resistances.  Dr.  Fleming  has  enormously  improved 
the  three-instrument  method  by  substituting  amperemeters, 
and  we  thus  have  unim(>eachable  means  of  verifying  the 
wattmeter.  If  this  wattmeter  does  what  the  makers  claim 
for  it,  it  will  be  exceedingly  valuable  to  alternating-current 
engineers. 


EXPERIMENTS  WITH  ALTERNATE  CURRENTS  OF 
VERY  HIGH  FREQUENCY  AND  THEIR  APPLICA- 
TION TO  METHODS  OF  ARTIFICIAL  ILLUMINA- 
TION.* 

BY  NIKOLA  TESLA. 

(Coniinurd  from  page  Idl.) 

With  these  rapidly  alternating  potentials  there  is,  how- 
ever, no  necessity  of  enclosing  two  blocks  in  a  globe,  but  a 
single  block,  as  in  Fig.  20,  or  filament.  Fig.  23,  ma^*  be  used. 
The  potential  in  this  case  must  of  course  be  higher,  but 
it  is  easily  obtainable,  and  besides  it  is  not  necessarily 
dangerous. 

The  facility  with  which  the  button  or  filament  in  such  a 
lamp  is  brought  to  incandescence,  other  things  being  equal, 


Fio.  23. 


depends  on  the  size  of  the  globe.  If  a  perfect  vacuum 
could  be  obtained,  the  size  of  the  globe  would  not  bo  of 
importance,  for  then  the  heating  would  be  wholly  due  to 
the  Bluing  of  the  charges,  and  all  the  energy  would  be 
given  off  to  the  surroundings  by  radiation.  But  this  can 
never  occur  in  practice.    There  is  always  some  gas  left  in 

'  Lecture  delivered  before  tho  American  Inxtitute  of  Electrical 
ElntnoMra  at  Colambia  College,  New  York,  May  20. 


the  globe,  and  although  the  exhaustion  may  be  carried  to 
the  highest  degree,  still  the  space  inside  of  the  bulb  must 
be  considered  as  conducting  when  such  high  {lotentials  are 
used,  and  I  assume  that  in  estimating  the  energy  that  may 
bo  given  off  from  the  filament  to  the  surroundings  we  may 
consider  the  inside  surface  of  the  bulb  as  one  coating  of  a 
condenser,  the  air  and  other  objects  surrounding  the  bulb 
forming  the  other  coating.  When  the  alternations  are  very 
low  there  is  no  doubt  that  a  considerable  portion  of  the 
energy  is  given  of!  by  the  electrification  of  the  surrounding 
air. 

In  order  to  study  this  subject  better,  I  carried  on  some 
ex[>eriment8  with  excessively  high  (Mtentials  and  low 
fretjuencies.  I  then  observed  that  when  the  hand  is 
approached  to  the  bulb — the  filament  being  connected  with 
one  terminal  of  the  coil — a  powerful  vibration  is  felt,  being 
due  to  the  attraction  and  repulsion  of  the  molecules  of  the 
air  which  are  electrified  by  induction  through  the  glass. 
In  some  cases  where  the  action  is  very  intense  I  have  been 
able  to  hear  a  sound,  which  must  be  due  to  the  same  cause. 

When  tho  alternations  are  low,  one  is  apt  to  get  an 
excessively  powerful  shock  from  the  bulb.  In  general, 
when  one  attaches  bulbs  or  objects  of  some  size  to  the  ter- 
minals of  the  coil,  one  should  look  out  for  the  rise  of 

t>otential,  for  it  may  happen  that  by  merely  connecting  a 
mlb  or  plate  to  the  terminal,  the  potential  may  rise  to  many 
times  its  original  value.  When  lamps  are  attached  to  the 
teirainals,  as  illustrated  in  Fig.  24,  then  the  ca{)acity  of  the 
bulbs  should  be  such  as  to  give  the  maximum  rise  of  (>oten- 
tial  under  the  existing  cotiditiuns.  In  this  manner  one 
may  obtain  the  renuired  potential  with  fewer  turns  of  wire. 

The  life  of  sucn  lam{>s  as  described  above  depends,  of 
course,  largely  on  the  degree  of  exhaiution,  but  to  some 
extent  also  on  the  shape  of  the  block   of  refractory 


Fio.  24. 

material.  Theoretically  it  would  seem  that  a  small  sphere 
of  carbon  enclosed  in  a  sphere  of  glass  would  not  suffer 
deterioration  from  molecular  bombardment,  for,  the  matter 
in  the  globe  being  radiant,  the  molecules  would  move  in 
straight  lines,  and  would  seldom  strike  the  sphere 
obliquely.  An  interesting  thought  in  connection  with  such 
a  lamp  is,  that  in  it  "  electricity "  and  electrical  energy 
apparently  must  move  in  the  same  lines. 

The  use  of  alternating  currents  of  very  high  frequency 
makes  it  possible  to  transfer,  by  eloctrostiitic  or  electro- 
magnetic induction  through  the  glass  of  a  lamp,  sufficient 
energy  to  keep  a  filament  at  incandescence  and  so  do 
away  with  the  leading-in  wires.  Such  lamps  have  been 
pro{K)eed,  but  for  want  of  pro()er  apparatus  they  have  not 
been  successfully  operated.  Many  forms  of  lamps  on 
this  principle,  with  continuous  and  broken  filaments,  have 
been  constructed  by  me  and  experimented  ujjon.  When 
using  a  secondary  enclosed  within  the  lamp,  a  condenser  ia 
advantageously  combined  with  the  secondary.  When  the 
transference  is  effected  by  electrostatic  induction,  the 
potentials  used  are,  of  course,  very  high  with  frequencies 
obtainable  from  a  machine.  For  instance,  with  a  condenser 
surface  of  40  centimetres  square,  which  is  not  impracticably 
large,  and  with  glass  of  good  quality  1  mm.  thick,  using 
currents  alternating  20,000  times  a  second,  the  potential 
required  is  approximately  9,000  volt*.  This  may  saem 
largo,  but  since  each  lamp  may  be  included  in  the  secondary 
of  a  transformer  of  very  small  dimensions,  it  would  not  be 
inconvenient,  and,  moreover,  it  would  not  produce  fatal 
injury.  The  transformers  would  all  be  preferably  in  series. 
The  regulation  would  offer  no  difficulties,  as  with  currents 
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of  such  freqaenciee  it  ia  very  easy  to  maintain  a  constant 
current. 

In  the  accompanying  engravings  some  of  the  types  of 
lamps  of  this  kind  are  shown.  Fig.  2r»  is  such  a  lamp  with 
a  broken  filament,  and  Fig.  26a  and  Fig.  26n  one  with  a 
single  outside  and  inside  coating  and  a  single  filament.  I 
have  also  made  lamps  with  two  outside  and  inside  coatings, 
and  a  continuous  loop  connecting  the  latter.  Such  lani|>s 
have  been  operated  by  me  with  current  impulses  of  the 
enormous  frequencies  obtainable  by  the  disru|>tive  discharge 
of  condensers. 

The  disruptive  discharge  of  a  condenser  is  especially 
suited  for  operating  such  lamjw — with  no  outward  electrical 
connections — by  means  of  electromagnetic  induction,  the 
electromagnetic  inductive  effects  l>eing  excessively  high; 


Fill.  25. 


Fid.  28b. 


Fm.  28a. 


and  I  have  been  able  to  produce  the  desired  incandescence 
with  only  a  few  short  turns  of  wire.  Incandescence  may 
also  be  produced  in  this  manner  in  a  simple  closed  filament. 

Leaving,  now,  out  of  consideration  the  practicability  of 
such  lam[)8,  I  would  only  say  that  they  possess  a  beautiful 
and  desirable  feature — namely,  that  they  can  be  rendered 
at  will  more  or  less  brilliant,  simply  by  altering  the  relative 
position  of  the  outside  and  inside  condenser  coatings,  or 
inducing  and  induced  circuits. 


Fio.  27. 

When  a  lamp  is  ]ighte<l  by  connecting  it  to  one  terminal 
only  of  the  source,  thin  may  be  facilitated  by  providing  the 
globe  with  an  outside  conilen>er  coaling,  which  serves  at 
the  same  time  aa  a  reflector,  and  connecting  this  to  un 
insidated  body  of  some  si/o.  Lam|w  of  this  kind  are  illus- 
trated in  Fig.  27  and  Fig.  28.  V\.  29  fhows  the  plan  of 
connections.  The  brilliancy  of  the  lamp  may  in  this  case 
be  regulated  within  wi<le  limits  by  varymg  the  size  of  the 
insulated  metal  plate  to  which  the  cfwtii  g  is  connecte^l. 

It  is  likewise  practicable  to  light  with  one  leading  wire 
lamfM,  such  as  illustrated  in  Fig.  21  and  Fig.  22,  by  con- 


necting one  terminal  of  the  lamp  to  one  terminal  of  the 
source,  and  the  other  to  an  insulated  body  of  the  required 
size.  In  all  cases  the  insulated  body  serves  to  give  ofT  the 
energy  into  the  surrounding  s(Vico,  and  is  equivalent  to  a 
return  wire.  Obviously,  in  the  two  last-named  cases,  instead 
of  connecting  the  wires  to  an  insulated  body,  connections 
may  be  made  to  the  ground. 

The  exjjcriments  which  will  prove  most  suggestive  and  of 
most  interest  to  the  investigator  are  jiropably  those  j)er- 
formed  with  exhausted  tubes.  As  might  be  anticipated,  a 
source  of  such  rapidly  alternating  {wtentials  is  callable  of 
exciting  the  tubes  at  a  considerable  distance,  and  the  light 
cfTocts  producoii  are  remarkable. 

During  my  investigations  in  this  line  I  endeavoured  to 
excite  tubes,  devoid  of  any  electrodes,  by  electromagnetic 
induction,  making  the  tube  the  secondary  of  the  induction 
device,  and  passing  through  the  primary  the  discharges  of 
a  Leyden  jar.  These  tubes  were  made  of  many  shapes, 
and  I  was  able  to  obtain  luminous  effects  which  I  then 
thought  were  duo  wholly  to  electromagnetic  induction. 
But  on  carefully  investigating  the  phenomena  I  found  that 
the  effects  produced  were  more  of  an  electrostatic  nature. 
It  may  be  attributed  to  this  circumstance  that  this  mode  of 
exciting  tubes  is  very  wasteful — namely,  the  primary  circuit 
being  closed,  the  potential,  and  consequently  the  electro- 
static inductive  effect  is  much  diminished. 


Fi<».  'Js. 

When  an  induction  coil,  otierated  as  above  described,  is 
used,  there  is  no  doubt  that  the  tubes  are  excited  by  electro- 
static induction,  and  that  electromagnetic  induction  has 
little,  if  anything,  to  do  with  the  phenomena. 

This  is  evident  from  many  ex[>eriments.  For  instance,  if  a 
tube  be  taken  in  one  hand,  the  ob.server  being  near  the  coil,  it 
is  brilliantly  lighted  and  remains  so  in  no  matter  what  |Kj«ition 
it  is  held  relatively  to  the  observer's  bo<ly  Were  the  action 
electromagnetic,  the  tube  could  not  be  lighted  when  the 
observer's  body  is  interposed  between  it  and  the  coil,  or 
at  least  its  luminosity  should  be  considerably  diminished. 
When  the  tube  is  held  exactly  over  the  centre  of  the  coil — 
the  latter  being  wound  in  sections  and  the  primary  placed 


Fi«i.  2». 

symmetrically  to  the  secondary — it  may  remain  completely 
dark,  whereas  it  is  rendered  intensely  luminous  by  moving 
it  slightly  to  the  right  or  left  from  the  centre  of  the  coil. 
It  does  not  light  because  in  the  middle  l>oth  halves  of  the 
coil  neutralise  each  other,  and  the  electric  potential  is  zero. 
If  the  action  were  electromagnetic,  the  tube  should  light 
best  in  the  plane  through  the  centre  of  the  coil,  since  the 
electromagnetic  effect  there  should  be  a  maximum.  When 
an  arc  is  e-tttbliahed  between  the  terminals,  the  tultes  and 
lam|)S  in  the  vicinity  of  the  coil  go  out,  but  light  up  again 
when  the  arc  is  broken,  on  account  of  the  rise  of  potential. 
Yet  the  electromagnetic  effect  should  be  practically  the 
same  in  both  cases. 

By  placing  a  UiIms  at  some  distance  from  the  coil,  and 
nearer  to  one  terminal  -prcfcnibly  at  u  |H>int  on  the  axis 

Digitized  by  Google 


THii  ELECTKiCAL  ENGiNEEK,  AUGUST  14,  16^1.  161 


■»f  c"i! — one  may  light  it  by  touching  the  remote 

i^t  uiiii.il  with  an  insulated  body  of  some  liizo  or  with  the 
hami,  thereby  raising  the  potential  at  that  terminal  nearer 
to  tbo  tube.  If  the  tobe  it  ehiitad  tiurer  to  the  ooil  so 
thnt  it  {«  ligfatad  by  tba  Mtkm  of  tba  nearer  tenntnai,  it 
may  be  made  to  go  out  by  holding,  on  an  insulated 
support,  the  end  of  a  wira  connected  to  the  reiuoto 
terniinal,  in  the  vicinitv  of  the  nearer  terminal,  by  this 
nieane  counteracting  tha  aotion  of  tha  latter  npon  the 
tube.    These  aflacta 

when  a  tube  is  jilnced  at  a  conBidnrable  distance  from  the 
coil,  the  observer  muy,  stJituiing  upon  an  insulated  support, 
1  "  t  A-tten  coil  and  lube,  light  the  hitter  by  :ip|iroachin{^  the 
Land  to  it ;  or  he  may  oven  Fender  it  luminous  by 
simply  stepping  between  it  aod  tiia  eofl.  Thia  would  be 
im|>08sible  with  electromagnetic  induction,  fw  the  body 
of  the  observer  would  act  as  a  screen. 

When  the  coil  is  cnergiscii  by  excessively  weak  currents, 
the  experimenter  may,  bv  touchiog  one  terminal  of  the  coil 
with  the  tuba,  axtii^afan  tlia  latter,  and  nay  again  light  it 
fty  bringing  it  out  of  ■.•cnt.-'.ri  with  the  termitial  ;»nd  allowing 
n  small  arc  to  form.  Ibis  u;  clearly  duo  to  the  respective 
lowering  and  raising  of  the  jxjteiilial  at  that  terminal  In 
the  above  experiment,  when  the  tube  is  lighted  through  a 
small  wn,  it  may  ffo  oat  when  the  are  ia  wtoken,  because 
the  electrostatic  inductivo  pfToct  alone  is  too  weak,  though 
the  potential  may  ))e  much  higher  ;  i>ut  when  the  arc  ia 
established,  the  clootrificatiou  of  the  ctid  at  the  tube  is 
much  greater,  and  it  coDset^uently  lights. 

If  a  tube  is  lighted  by  holdtng  it  near  to  the  eoil,  and  in 
the  hand  which  is  remote,  by  grasping  the  tube  anywhere 
with  the  other  hand,  the  part  between  the  hiinds  is  rendered 
dark,  and  the  singular  eflect  of  wiping  out  the  light  of  the 
tube  may  be  produced  by  passing  the  band  quickly  along 
the  tube  and  at  the  same  time  witbdimving  it  gently  from 
the  ooil,  judging  properly  the  diataaoe  ao  that  the  tube 
remains  dark  afterwarns. 

If  the  primary  coil  m  placed  sidcwise  as  iti  Fig.  17b  for 
instance,  and  an  exhausted  tube  be  introduced  from  the 
other  side  in  the  hollow  space,  the  tube  is  lighted  most  in- 
tensely because  of  the  increased  condenser  action,  and  in 
this  position  the  stri;e  are  most  sharply  defined.  In  all 
these  experiments  dosenfaadi  and  inmaayotheii|tiheaefcion 
is  clearly  elc"trf>?<fatic. 

The  effcc  s  t  sotwening  abo  indicate  the  electrostatic 
nature  of  the  phenomena  and  show  something  of  the  nature 
of  electrification  through  the  air.  For  instance,  if  a  tube 
be  placed  iti  the  (iircction  of  the  asris  of  the  '  '  il,  and  ati 
instdated  metal  plate  bo  interposed,  the  tube  will  generally 
incieasa  in  brilUaney,  or  if  it  be  too  for  from  the  coil  to 
light,  it  may  even  be  rendered  luminous  by  interposing  an 
insulated  metal  plate.  The  magnitude  of  the  efiects  depends 
to  Aonie  extent  on  the  size  of  the  pi  ite.  But  if  the  metal 
plate  be  connected  by  a  wire  to  the  ground,  its  interposition 
will  always  make  the  tube  go  out,  even  if  it  be  very  near 
the  Mil.  In  general,  the  interposition  of  a  body  between 
tha  eoO  and  tube,  inoreasea  or  diminishes  the  brilliancy  of 
the  tube,  or  its  facility  to  light  up,  according  to  whether  it 
increases  or  diminishes  the  electrification.  When  experi- 
menting with  an  insulated  plate,  the  plate  should  not  be 
taken  too  large,  else  it  will  generally  produce  a  weakening 
effect  by  reason  of  its  great  facility  for  giving  off  energy  to 
the  surroundings. 

If  a  tube  be  lighted  at  some  distance  from  Uie  coil,  and  a 
phtc  of  bard  rubber  or  other  insulating  substance  be  inter 
posed,  the  tuba  may  be  made  to  go  out  The  interposition 
ot  the  dielectric  in  thia  eaae  only  slightly  increases  tho 
inductive  effect,  but  dimioiahea  eooahlenhly  the  eleelriAea- 
tion  through  the  air. 

In  all  the  cases,  ikM,  when  we  excito  luminosity  in 
exhausted  tubea  by  meanaol  such  a  coil,  the  eflect  is  due  to 
the  rapidly  alternating  electrostatic  potential ;  and,  further- 
ir.cf  t',  it  must  be  attributed  to  tho  harmonic  alternation  pro- 
(iiicsd  directly  by  the  machine,  and  not  to  any  superimposed 
fibntna  whieh  might  be  thought  to  exist.  iSuch  super- 
haprnad  TibnitioQa  are  iiii|pos8ible  when  we  work  with  an 
alttmate^nrrent  mMhine.  If  a  spring  be  gradually  tightened 
attd  released,  it  does  not  [>erfiirni  indejKJiiJent  vibrations  ; 
for  this  a  sudden  release  is  necessarv.  80  with  the  alter- 
aale  «uimte  ffom  a  dymuno  m«lnne:  tlie  nedimn  it 


harmonically  strained  and  released,  thia  giving  rise  to  only 
one  kind  of  waves  ;  a  sudden  contact  or  break,  or  a  dudden 
giving  way  of  the  dielectric,  as  in  the  disruptive  discharge 
of  a  Leyden  jar,  are  eaaential  for  the  prodoetion  of  auper* 
imuoaeo  wavee. 

In  all  the  liist  described  experiments,  tubes  devoid  of 
any  electrode»  may  be  uaed,  and  thoie  ia  no  difiiculty  in 
producing  by  their  means  sufficient  light  to  read  by.  The 
tight  effect  ia.  however,  oonaiderably  increased  by  the  use 
uf  pbospboreaeenl  hoUUm  audi  aa  yttria,  uranium,  glass,  etc. 
A  I'if'rulty  ^vill  be  found  when  the  i)ho3phorescent  mate- 
rial iH  u»ed,  for  with  thue  powerful  eilecte  it  is  carried 
gradually  away,  and  it  ia  prauirabia  to  nae  meterial  in  the 
form  of  a  solid. 

Inatead  of  depending  on  indttetion  at  a  diatanoe  to  liriit 
the  tube,  the  same  nnir  by  provi'led  with  an  GxternaT  — 
and,  if  desired,  also  with  an  internal — condenser  coating, 
and  it  may  then  be  suspended  anywhere  in  the  room  from 
a  conductor  connected  to  one  terminal  of  the  coil,  aud  in 
thia  manner  n  anft  illnmimitiaa  may  be  prondad. 

fTo  be  eonHmud. ) 


NOTES  ON  ELECTHICAL  WORK  IN  MINBS.* 

BY  ALBION  T.  SNILL,  AS8IK  .M.I.r.K.,  M.f.KK. 

Perhape.  00  branch  of  engineering  ha^  received  more 
atteutiai  <if  into  than  the  application  of  electricity  to  the 
ordiowy  purpoaes  of  mining.  At  home^  on  the  dontinent, 
and  in  Amenca,  electrical  enw^  has  been  applied  to  this 
work,  and  in  the  majority  of  instances  with  success.  The 
general  theory  underlying  tbe  application  of  this  power  kas 
been  discussed  again  and  again,  and  numerous  illustrations 
have  from  time  to  time  been  given,  ao  that  in  reopening  the 
natter  betev  the  South  Walaa  Institute  of  Engineers,  I  feel 
8omo  difficulty  in  selecting  the  precise  lines  for  my  pa|>cr. 
The  theoretical  side  of  tbe  question  is  not  a  suitable  subject 
for  discussion  here,  and  from  the  practical  point  of  view, 

euita  iliuatcntive  of  pumping,  hauling,  coal  cutting,  ete., 
ve  been  ahown  ao  often  aa  to  leaaen  the  immediate 
interest  My  object  in  reading  this  {>aper,  then,  is  simply 
to  open  a  diacuasion  to  induce  members  to  give  their  various 
cxporienoea  of  electric  work,  so  that  by  a  eomporison  of 
such  data  we  may  be  enabled  to  form  an  adequate  idea  of 
the  work  now  being  performed  in  oollieriea  by  this  agency, 
and  I  hope  that  there  will  ensue  a  lengthy  di8cu>b ion  which 
will  materially  add  to  the  practical  knowledge  now  extant 
on  this  important  do{)artmaat  of  engineering. 

With  thia  view  I  purpoae,  even  aft  the  riak  of  describing 
what  baa  already  been  pnbltobed  elsewbere,  to  briefly  refer 
to  one  or  two  of  tho  more  important  plants  now  running  in 
Great  Briuiu,  and  e«peciallv  a  pumping  plant  at  Messrs. 
Crawshay  Brothers'  Newbridge  IBioiidda  CeUiery.  Tbeae 
planta  liave  been  aiKMted  under  my  own  anperintendenee 
and  I  have  ealeoted  them  beeame  they  are  applicable  for 
lighting  as  well  as  for  power,  and  are  so  installed  that  tho 
energy  may  be  divided  into  separate  unite  at  ditforoiit 
parte  of  the  circuit,  just  aa  aeveral  engfaieB  can  be  driven 
oS  a  compraaaed  air  system. 

In  Februanr,  1890,  the  question  of  *'Tbe  Bleetrieat 
Distribution  of  Energy  over  Extended  Areas  in  Mines  w  a.-» 
discussed  before  the  Federated  institute  of  Mining  Engi- 
neers, and  I  then  propoied  (he  use  of  over-compounded 
dynamoe  for  thia  pnipoeeb  When  the  matter  wa»  abo 
dtaenaied  at  the  Neweaatle  meetinff  in  1891,  I  waa  able 
to  state  that  several  installations  designed  on  thcM  lines 
had  been  working  auccossfully  for  some  time.  One  of 
these  was  the  Newbridge  Khondda  Colliery  pumping 
plenty  and  by  the  courtesy  of  Mr.  Abraham,  the  manamr, 
I  an  able  to  bring  the  following  detula  before  von.  Thia 
plant  is  ty|)ical  of  the  system  ;  it  if  succe.s--ful  here,  and 
there  is  no  reason  to  prevent  it  being  emially  successful 
under  similar  conditions  in  other  pits.  The  problon  waa 
to  drive  two  pumps  off  the  aame  aet  of  maina.  Tim  pnmpa 
were  700  yards  apart,  and  it  waa  reqiunid  to  ouJm  each 
independent,  soaa  to  beatoppedor  atarted  without  aflbeting 

PaiMT  ukenaa  lead  at  tha  annual  meeting  of  tha  auathWalea 
Jnly«7,l»l. 
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the  speed  of  the  other.  It  was  also  imperative  that  the 
electric  light  should  be  used  at  the  pumping  stations,  at  the 
pit  bank  and  pit  hottom  ;  and,  furtbor,  fhei  o  wnn  to  1m:  only 
one  dynamo.  These  conditions  assumed  that  tbo  pr&^sura 
would  be  praeticaUy  constant  thnoghout  the  ciicuit  In 
IMraotie«,  it  h  impcmible  to  secure  an  abMlutel/  conetant 
poreMnre  all  over  the  system,  owing  to  the  resistanoe  of  the 
mains  themselves  ;  but  by  over-compounding  tho  dynamo,  so 
as  to  give  a  constant  pressure  at  a  point  neai  tho  centre  of 
the  system,  it  is  poesiblo  to  approximate  very  closely  to  the 
required  conditiona.  Uow  well  the  eaee  has  been  met  is 
apparent  when  I  mention  that  hoth  the  pumps  can  be 
switcher?  r'}'  without  appreciably  I'aiiin^  the  volUi^e  of  the 
lamps.  TLii  dyniiiuo  is  one  of  our  Sh.  I).  (1  12  IG  type, 
and  runninf^  at  800  revolutions  per  minute  p'ves  a  pressure 
of  300  volts  and  60  amperes.  Kach  of  the  motors  gives 
7  b.ll.p.,  and  runs  at  800  revolution.s  per  niinata.  The 
lamps  are  coupled  in  aeries  of  tluet'.  The  pumpe  are 
threo-throw  rams,  4in.  in  diameter  by  'Jin.  stroke.  Mr. 
Ali[:iljjru  tells  nio  the  plsint  has  been  perfectly  succe.'^sful 
from  the  tirat,  and  he  hopes  to  extend  the  use  of  electricity 
at  an  early  date. 

Anoiber  intereetiD^  application  of  electricity  wbicb  ie 
likely  to  be  trf  use  in  certain  eaaes  ie  a  new  system  of 
haulage  patented  by  Mcs.sts.  G.  B.  Walker,  of  Whurnclifte 
Silkstono,  and  Immiscb,  ui  the  G.  E.  F.  and  i.  Cuiitpany. 
In  this  system  the  loco  does  not  depend  for  grip  ou  its  own 
weight,  but  gete  a  direct  pull  on  a  cable  l^ing  hetsreeu  the 
rails,  paralleTto  the  road,  and  fixed  at  either  end.  This 

cable  passes  over  a  sprocket  wheel  on  the  loco  or  trollo}', 
and  is  driven  through  suit-ilile  gearing  by  an  electric  mtjtor. 
The  motor  is  supplied  with  energy  from  a  liarc  copper  wire 
arranged  on  the  loof  or  the  side  of  the  road.  It  is  needless 
to  aay  that  .such  a  trolley  is  only  applicable  to  roads  free 
from  gas.  The  chief  advantage  of  the  system  lies  in  the 
light  weight  of  the  trolley  in  proportion  to  the  heavy 
tractive  effort  it  can  exert.  It  will  be  jirincipally  uswl  a.^ 
an  auxiliary  power  on  short  steep  lengths  of  otherwiae 
fairly  level  roads,  where  horsee  are  generally  used,  and  will 
be  found  in  many  casee  to  he  a  neat  eaving  in  horseflesh. 
A  loeo  or  trolley  of  tbie  type  hae  Men  running  at  Wharn- 
clifle  Silkstono  Collieries  for  nearly  12  months  on  a  hrow 
500  yards  long,  with  a  grade  averaging  1  in  9.  It  rai&es 
loads  of  about  five  tons  at  a  speed  of  three  miles  per  hour. 
Formerly,  12  boraes  were  rei|uired  for  the  work,  and  even 
witb  this  number  it  was  ao  aerere  ihnt  it  wee  not  deemed 
advisable  to  keep  the  same  ain'mals  at  it  for  more  than  ai.\ 
months  at  a  time.  Mr.  AUisoti,  my  assistant,  who  erected 
the  line,  give.s  mc  the  followint;  (iguie.s,  roughly  mca.sured, 
which  will  bo  interesting  from  the  electric»l  point  of  view  ; 

Kolling  load 
Average  speed 
Avmage  ^ide 

Ckide  1  in  IS  Amperes,  46 

Grade  1  in  11  .Amperes,  50 

tirade  1  in  10  Am()ere,'*,  55 

(Irarle  1  in  'J  AmjRircB,  GS 

Grade  1  in  .\mpcro8,  70 

Since  the  above  figures  were  taken,  a  largei  dyiiitmu  hati 
been  installed,  and  the  loco  will  now  do  more  work. 

The  loeo  trolley  is  unnecessarily  heavy  for  the  particular 
work,  wad  wa*  ampted  for  existing  material ;  considerable 
improvements  can  be  made  in  tho  design  in  future.  The 
motor  in  rated  at  10  brake  horse-power. 

Another  int-eresting  application  of  tho  compound  [ai-allel 
s\-8tem  is  the  installation  at  Andrew's  House  i'it,  Durham, 
By  the  courtesy  of  Mr.  Cuthbert  Berkley  I  am  able  to  give 
toe  following  details:  The  plant  comprises  a  dynamo, 
three  motors,  cables,  and  three  dip  [>umps.  The  pumps 
are  respectively  1,.'>00,  1,800,  and  2,000  yards  iti  hye  ;  the 
one  nearest  the  abaft  is  driven  by  a  i  h.p.  motor,  the 
others  each  work  by  motors  of  2-h.p.  The  dynamo  gives  250 
Tolte  and  40  amperes.  The  total  capacity  of  the  plant  is 
thoB  small,  but  it  is  interesting  on  account  of  the  distance 
between  the  pumps  and  the  length  of  the  cable.  A  few 
lamps  are  run  at  each  of  the  pump  statioti.s  and  also  in  tho 
engine-house.  The  dynamo  is  arranged  to  compound  for 
constant  potential  at  about  1,500  yards  in  bye.  But  owing 
to  ibe         «f  cable      yttmut  b  not  vaintaintd  lo 


5  corves  1  tons, 

2-65  miles  per  boar. 
1  in  9^ 


Volts,  18a 

Volts,  lt>0. 
Volls,  1^5. 
VolU,  200, 

Volts,  ao.'j. 


uniforoaly  as  at  Newbridge  Khondda  iiistallaUon.  Each  of 
theeo  motors  has  replaced  a  crank  which  required  12  horses 

to  keep  it  running  through  the  21  hours.  The  plant  ha^ 
DOW  been  at  work  for  nearly  two  years.  I  may  mention  in 
passing  that  a  wire  rope  u  tised  for  the  return,  and  no 
difficulty  has  been  experienced  from  this;  but  if  the 
preesure  were  higher,  or  the  work  htger,  I  dhonld  ad^iee 
an  insulated  return. 

In  Bohemia,  my  company  erected  lost  year  two  plants  of 
some  im|K>rtance  in  the  history  of  mining  in  that  district, 
they  being  tho  first  application  of  eleetticity  to  mining 
work  there.  The  first  is  at  the  Standard  Tin  Company's 
St.  ^^auriti^s  Mine.  Ifie  dynamo  is  placed  below  ground 
and  is  driven  by  a  tiubine,  the  svater  being  led  down  ash^fl 
by  suitable  piiies.  The  motor  is  arranged  to  work  a  pair 
of  lift  pumps  with  spears  40  metres  long,  and  also  to  wind 
ore  through  the  same  vertical  distance.  When  the  instal- 
lation was  first  made  the  lower  levels  were  drowned  out  and 
the  electrie  plant  had  to  pump  them  dry  before  work  could 
be  resumed.  This  was  succes-^fuly  acconiplishad  in  a 
shorter  tiuio  than  the  eugineem  expected,  and  ore  is  now 
being  regularly  raised  by  the  plant.  The  power  oi  the 
motor  is  about  20  boraeu  The  second  ioetanee  is  at 
at  one  of  tbe  brown  coel  mines ;  here  tlie  main  ventilation 
is  produced  by  a  fan  driven  by  electricity,  and  it  is,  I 
believe,  the  only  mine  where  this  is  the  case.  The  dynamo 
is  driven  by  a  turbine  about  half  a  mile  away  from  the  fan 
houMi  and  the  current  is  carried  by  bare  wires  mounted 
on  polw  witb  fluid  insnUtors.  Tbe  power  of  the  motor  ie 
a|)proximately  2.5  horse.  The  fan  b&s  now  been  ninning 
for  about  12  months,  and  the  manager  reports  that  it  is 
working  perfectly  saii.sfati  :  ilv 

We  are  now  building  a  very  interesting  plant  whieh 
illustrates  the  conversion  of  water  power  into  eleetrieal 
energy  and  its  utilisation  for  lisbt  and  power.  One 
thousand  yards  from  the  Greennde  Lead  Mines,  near 
Ullswater,  there  is  a  waterfall  of  U|)wards  of  100  h.p.  A 
turbine  running  at  1,000  revolutions  per  minute  is 
coupled  by  a  belt  to  om  of  our  100  e.h.p.  four  pole 
trammiMMD  dymnioi^  wmnd  in  eaaqpoand  to  ^ve  626 
volts  and  about  900  amperes.  The  enei^  is  trans- 
mitted by  a  bare  cable  ('^\,  S.W.G.)  carried  on  poles  to 
tho  muie  mouth,  and  there  lead-covered  cables  are  used  to 
convey  the  electricity  to  the  various  motors.  These  will 
at  once  run  a  winding  plant  of  10  b.h  p.,  a  pumping  plant 
of  10  b.b.p.,  and  anotner  winding  plant  of  20  b.b  p.  ii 
under  consideration.  Electric  light  will  be  used  at  different 
points  of  the  line,  and  other  motors  will  soon  bo  inatalled 
for  various  purposes.  Other  examples  might  bo  given, 
but  the  preceduie  cases  are  fairly  representative  of  the 
work  now  being  done. 

Every  system  of  transmitting  energy  must  neoeesarily 
entail  certain  risks  peculiar  to  iteelf ;  therefore  it  is  not 
surprising  that  we  find  .such  difficulties  in  connection  with 
tbe  use  of  electricity  in  mines.  There  is  no  doubt  that  the 
limits  of  tlieie  diflkoltiie  are  very  imperfectly  understood 


by  many  mtoioK  eBginMn^  and  a  few  remarki  on  tba 

subject  may  not  be  uninteresting.  There  ne  two  distinet 

ditlicukicH  to  contend  with  which  may  or  may  not  be 
dangorouB.  The  first  is  the  risk  from  shocks.  These  m«iy 
be  received  from  any  part  of  the  circuit,  if  the  installation 
be  faulty,  and  under  any  circumstances  from  the  brushes, 
commutator,  and  terminals  of  the  dynamo  and  motors. 
The  danger  to  be  apprehended  from  electricity  on  this 
account  de|)end8  primarily  on  tbe  preesure  of  the  circuit. 
Ojjinions  are  very  much  divided  as  to  the  luimberof  volt* 
necessary  to  cause  death ;  but  as,  owing  to  difficulties  of 
installation,  the  pressure  in  mines  is  usually  limited  to  500 
volts  or  thereabouts,  there  ii  no  fear  of  a  fatal  aecidant 
under  any  ordinary  conditions.  I  have  installed  many 
pilants  of  about  this  i)reg.'^ure,  and  have  never  heard  w 
a  single  injury  occurring  to  either  the  attendants  or 
the  miners,  although  shocks  have  necessarily  been  fre- 
quent.  At  St.  John's  Colliery,  Nonnanton,  we  have 
been  working  for  rather  more  tban  three  years  with  a 
maximum  pressure  of  700  volts,  without  a  single  accident 
hap|)ening  from  this  cause  ;  and  further,  no  casualty  from 
electrical  .^hock  in  any  other  mine  in  England  has  to  my 
kuowledge  been  heaxd  of  i  consequently,  I  venture  to 
think  llmt t]|is  diflgsr  ii  |infiliBBtty  iie^i{pUeu  ThosMqii^ 
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difficulty  which  confronts  ns  is  tho  ri«k  from  fire,  which 
may  occur  in  two  ways  ;  by  gparking  at  the  conimutiitor 
jis  Tjiity  bo  fired  ;  or  through  :i  faulty  connection  or  a  bad 
ieak,  some  part  of  the  circuit  may  become  heated  and  may 
•ek  fin  to  timber.  Hieee  dangen  have  frequsntly  been 
diMMad,  hot  aa  a  matter  o(  fact  no  serious  accident  has 
oeenmd  from  Uie  use  of  electricity,  and  should  ordinary 
]  t  Li  :i  itions  be  taken,  and  the  plant  be  supplied  aiid  erected 
by  a  responsible  firm,  the  cbanoe  of  trouble  on  this  score 
k  extremely  slight.  Let  us  first  look  at  the  risks  that 
Moiqc  to  the  oablM  thraMelvit.  It  bai  been  rightly 
■anniaed  that  in  the  e^ent  of  a  beary  fall  of  the  roof 
brcakitig  them,  there  may  be  a  spark  if  ordinary  single 
cables  iUQ  u&«d,  but  ibiii  dauger  may  be  miuimisod  by  using 
concentric  cables ;  for  if  such  a  cable  be  broken  by  a  fall, 
Uie  maiiu  will  be  ehort-circuited  and  the  cut^t  on  the 
lOrboe  will  foae,  thm  cutting  oflf  the  supply  of  deetricity. 
Id  most  cases,  however,  tho  cable  is  torn  from  its  supports 
and  simply  buried  beneath  the  stones,  the  strength  of  the 
conductor  being  greater  than  that  of  the  supports.  I  have 
known  aeveral  cases  of  this  sort  and  the  eaUee  continued 
ui  UM  unta  tbe  fan  was  ramorod,  after  wUdi,  tmng  little 
the  worse,  they  wore  ro-erT"-t<>'!  Even  assuming  that  the 
cables  should  break,  it  by  no  uieans  follows  that  the  spark, 
if  any,  would  be  intense  enough  to  fire  gas,  nor  that  gas 
would  be  theie  iu  sullicieat  quantities  to  be  dangerous.  I 
take  it  that  risks  of  this  kind  are  about  on  a  par  with  tbe 
MiribiUties  of  a  safety  lamp  exploding  gas  through  a 
fracture  of  tbe  gfass  which  is  liable  to  happen  at  any  time 
by  an  accident  In  fact,  on  the  whole,  I  should  think  this 
danger  is  far  greater  than  that  from  electric  cables.  But 
«•  are  aoctutonied  to  the  breakage  of  safety  lamps,  and  not, 
to  electrical  woric ;  and  thia  is  tbe  chief  point  of 


The  sparking  at  tbe  V>rushes  and  commutator  introduces 
a  question  of  a  different  character  altogether.  Although  in 
theory  a  well  designed  motor  with  commutator  and  brushes 
in  good  order  is  sparkleas,  certainly  eo  far  as  not  to  firegM, 
yet  in  prseties,  owing  to  wear  and  tesr  and  poasiUy  want  of 
attention,  all  motors  may  at  times  Rpuvk  badly.  Then  arises 
the  question,  will  those  sjiarks  ignite  gas  ?  In  18f>8,  when 
speaking  on  this  subject  before  the  Midland  Mining  Insti- 
tute^ I  gave  it  as  my  opinion  that  the  sparks  at  tbe  brushes 
of  a  motor  wonld  not  readilv  fire  gas  on  account  of  theh- 
low  temperature.  This  low  temperature  is  due  to 
the  lar^e  mass  of  metal  in  contact  with  them.  To  make 
this  point  clear  I  made  the  following  experiment :  In  a 
wooden  box  about  6ft.  long  with  an  internal  cross  section 
of  a  square  foot^  I  pat  a  small  motor  and  a  gas  gauge  ;  a 
glass  window  iras  arranged  in  the  centre  of  the  box  so  that 
the  gauge  could  be  reaoisnd  the  s|)arking  noted.  One  end 
of  the  box  was  closed  and  the  other  fitted  with  a  hitigod 
door.  Ordinary  coal  ga«  was  then  admitted  at  tbe  closed 
end,  and  tlie  motor  started.  The  mixture  of  air  and  gas  in 
tbe  box  mm  varied  through  tbe  most  explosive  rantges  and 
the  motor  ran  for  balf-an-bour  without  firing  tbe  gas, 
although  the  brushes  were  sj>arking  more  than  normally. 
These  were  then  sbiftcil  so  as  to  cause  excessive  sparking, 
thus  boating  both  brushes  and  commutator,  the  heat  at  tbe 
pointa  of  tbe  former  being  ao  great  that  oxide  of  copper 
was  iormed  and  deposited  on  them  in  a  white  film.  Attnis 
point  the  gas  exploded.  Marsh  gas  and  air  explode  at 
about  l.OOOdeg.  C.  (l,83"2deg.  F.)  according  to  the  mixture. 
It  would  aj)pear  to  follow  that  although  under  normal  con 
ditions  there  would  be  little  danger  of  a  motor  igniting  gas, 
yet,  if  by  any  means  the  bmshee  and  commutator  became 
heated  beyond  a  certain  intermediate  point,  this  danger 
would  arise ;  and  if  motors  are  to  be  used  in  fiery  mines  it 
will  be  necessary  to  protect  them. 

Two  ways  of  doing  this  suggest  themselves.  Tho  one  is 
to  endose  the  entire  armature  and  conmiatator  in  a  dust- 
tight  meta!  box  sufficiently  stroir.'  'o  resist  the  force  of  the 
explosion  of  possible  gas  within  ;l  ,  and  the  other  is  to  bo.x 
in  the  commutator  and  brushes  only.  The  former  method 
baa  the  advantage  of  also  guarding  againgst  sparks  caused 
by  a  possible  short  dreoit  on  tte  armature.  The  second 
method  does  not  protect  tbe  armature  winding  at  all,  but 
it  redoces  to  a  minimtim  the  volume  of  gas  which  may  be 
exploded  by  sparks.  pHjtli  T'lL-tli/is  ..if  ■^.r^inl  in  their  way, 
and,  by  proper  atteutiod  to  deuils,  I  believe  that  with  either 


the  risks  will  be  comp:im(:vely  slight.  Of  course,  the  best 
protection  is  amj)le  veuLil.Uion,  for  if  the  f,accs  are  swept 
with  plenty  of  fresh  air,  and  the  roof  projmrly  jwickod  and 
looked  after;  Uiers  can  be  uo  danger  from  tbe  cause  in 
question.  Th»  protection  of  the  motor  should  only  ha 
expected  to  act  as  a  safeguard  against  "  blowers,"  because 
under  ordinary  mining  reguUtions  men  would  not  be  allowed 
to  work  in  a  fiery  atmosphere.  If  the  motor  bo  fixed  at  a 
imrap  or  hauling  engine,  tbe  difficulties  are  materially 
lessoned,  for  the  air  would  not  be  fool  in  such  places,  and 
if  tbe  "blower"  worked  against  the  main  air-way  there 
would  be  ample  time  lor  the  men  to  awiteb  oS  the  motor 
before  withdcawiqg,  or  it  eonkl  be  stopped  from  the  mifaee. 


THS  BLBCTBIC  TBANSMiaSIOH  OF  FOWUL* 


LscsuBS  in* 

[Concluded  fivmpa^fe  1S8,) 

We  must  imsgina  this  mscost  alternately  shrinking  into 
nothing,  and  growing  lamr  and  stronger;  slao  nvcrsing 
its  polsRlif  each  time  that  It  passes  Ui»Mi(^  its  asio  condi- 
tion. In  the  apparatus  shown  by  Fig.  9,  fehwefofe^  lotathm 
uf  A  real  wsgoet  on  the  loft  produces  merely  an  ossifis" 
magnet  fiiU  00  tibe  right.  As  you  know,  a  ma«(iistie 
may  be  ropresraitod  gntpnically,  in  direction  and  _ 
by  a  stmight  line  ;  and  in  thia  tMuticuUr  case  the  Hae  sp  rsfr** 
•entiug  the  oocillating  field  is  the  projection  of  the  ndtoSi  On, 
on  tho  vertical  M,  M,,  if  the  length  of  the  radius,  O  n,  repre- 
sents the  strength  of  the  tield  ivt  maximum  current.  At  the 
moment  to  which  our  diagram  refers,  'uir  coUapfiiblo  inagiiet 
will,  therefore,  have  uruwn  to  the  strenKih  reprusentwl  by  the 
length,  *,  »^  ;  and,  if  there  were  no  lag,  the  re«,\  ruvulvinj,' 
magnet  would  at  that  niDUient  occupy  the  poaition  S  N.  A  - 
ilu'W?  must  be  some  [<ms  in  the  traiumi&gion,  I  have  shnwH  ;> 
at  a  l.-»rf{or  nvdiiiB  thnn  n.  If  there  is  1ak<  then  n  mid  N  will 
uul  lie  <,i\  tho  same  radius,  but  n  will  occupy,  say,  tlie 
IK)sitii>n  11  ,  and  the  alnuigtli  of  tlu)  i>»Liilntini;  field  will 
be  .'^ .     'I'he   practical   effect  of  lag  is  this,   tlml  the 

rf\ols  iiig  iiirii;net  will  lm\  u  pii&JHjd  tho  vertical  position  »hown 
in  tho  diagram  hy  thu  tinm  thi-  current  has  reached  it*  maximum; 
und  1  cjiM.  therefore,  eliminate  the  la;^' from  the  graphic  dintsmin, 
by  auwummg  that  the  revolving  luagnot  has  been  alufted  back 
through  an  angle  equal  to  the  angle  of  log  in  thia  diagram,  but 
left  ill  it«  true  pocition  in  tho  diitgram  representing  the  appamtus 
itaelf.  In  Fig.  9,  the  coihi  on  the  ring  on  tho  right  hand  are  placed 
on  the  horixontnl  dutnieter.  If,  as  in  Fig.  10,  I  pbioe  them  on 
the  vortical  diameter,  tho  resulting  oscdlatins  field  will  be 
horisontal — namely,  ou  tbe  line  M,  ;  and  tha  projeetion 
of  n  on  the  rortioal  most  be  taken  over  to  the  hMBBOntal,  BS 
shown  by  tho  dott«d  quarter  circle.  Let  us  now  suppoae  that 
we  have  Ixith  hurizimtal  nnd  vertical  coila  on  the  ring,  as  shown 
in  this  figure,  th^  the  oumbin^  effect  of  these  cuik  will  be  to 
produce  an  oecillatiug  fi^  on  the  line  R      the  Btrangth  off  the 


field  bdag,  ss  yoa  will  easily  vndentsad,  about  40  ner  «ei 
greater  febaninskhar  of  the  fonnsrcases;  but  alill  ifia  field  ia 
not  a  Mfohriiia  coe^  I  can  ahow  you  tha  ptodoetian  of  an 
oAdlUting  field,  sa  hers  explained,  by  means  of  a  mechanical 

model. 

Up  u>  tho  present,  then,  we  have  notadvansad  in  thtsolut&n 

of  our  problem.  We  hare  produced  at  the  dtslaat  points  an 
oacillatmg  field,  but  what  we  want  there  is  a  revolving  field, 
and  to  ^vi  this  we  must  duplicate  tho  apparatus  shown  in  Fig.  9 
by  piittinL!  horizontal  coils  on  the  generator  and  vertical  coila 

on  tile  motor  ring,  in  addition  to  the  coil.i  alwady  there.  This 
arranLjemciit  is  shown  in  Fig.  11.  Now,  the  lield  produced  by 
the  coil.s  1  1  is  given  by  the  projection  of  ()  n  on  tho  vortical, 
and  that  produeed  by  tho  loik  2  2  is  yiven  by  the  projection 
of  Oit  on  the  hori/.oritfil.  The  resultJint  of  these  two  fields  is, 
therefore,  i>  n,  the  point  a  revolving  ruund  U  as  !i  centre  on 
the  circle,  It.  The  ellect  of  revolving  a  real  magnet  williin  the 
gmicrator  nug  is,  then,  to  [iriKhice  a  revolving  raaguotic  Ueld  of 
tho  atrength  0»!  witliin  the  niotornng,  a  kind  of  revo!.i:i;; 
phant<r>tn  mt^et  which,  for  uur  purpose,  is  quite  as  suitable  aa 
n  real  magnet.  I  can  Uao  ahoW  yoU  thiS  SiMt  bf  RNSIIS «f  tha 
uiechAiiicflLl  model. 

You  obsen-e  that  in  Diagram  11  four  wires  are  shown, 
connecting  the  generating  and  receiving  machines.  Now,  as  the 
absolute  potentiid  of  any  of  these  wires  may  be  chosen 
arbitrarily,  there  ia  obviously  nothing  against  choosing  it  at 
such  a  value  as  will  make  it  coincide  with  the  absolute 
potential  of  another  wire  not  belonging  to  the  same 
circuit.  We  might  thus,  for  instance,  equalise  the  potential 
between  tho  wirea  A  and  B  by  connecting  thi>in  at  etthsr 

*  Uaator  Isctana  detiverad  before  tbe  Society  of  Art*.        _  . 
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taminiw,  m  ibown  bw  UwttoJ  Uum,  and  nut  disturfo  in  any  way 
thewtilfadoiy  wwkiay  of  the  machinw.  Or,  tM3tter  stiU,  we 
may  omit  one  of  the  wiraa  altqgetbats  Mid  uao  the  other  an  n 
common  wire  for  both  circuits,  and  thus  roUuce  the  tnln\  noinber 
of  wires  to  three.  The  common  wira  luust,  however,  liavc 
■bout  40  per  cent  more  carrying  capacity,  since  the  algebraical 
sum  of  the  two  currauts  h  1*4  times  the  strength  of  each  emrant 
taken  aingly.  Hen  yva  bm,  thm,  the  theoratioal  Mdittioa  of 
the  proUam  of  bow  to  tcammit  poww  bgr  all6rDating  currentu 
M  inJicnt^d  bj  Twimt,  halt  the  lint  to  atOMk  thia  problem 
ptaMutfy  WW  Mr.  Taws  an  AoMciaut  flbotriciMi,  •nd  wich 
moton  m  thmtfom  abu  known  uoditr  Mm  lUtSM  of  Teak 
motom,  though  the  uwie  '*  Perraria  moton"  BOOUto  me  to  be 
more  apnropriate,  aa  diatin^lshing  thia  motor  tietm  the  two- 
wiro  Teala  motors,  about  which  I  ■}uiU  aay  aometbinff  preaently. 
To  carry  out  a  power  tmnsniisaion  by  meftns  of  luch  a  aystoro, 
we  muat  have  at  the  generating  station  an  alterimtor,  thi< 
armature  of  which  is  wound  with  two  cimiitR  jfivini;  currents 
with  a  i|Uarter-i>eriiid  phase  diflereiice,  tliii  o  Inir  wiro«,  and 
a  motor  having  a  laminated  tiuld  uiaguui,  wtucli  i»  excittMl 
by  coOa  pbMod  altamatolr  in  tho  two  oureoita  ao  «a  to  produce  a 


M.. 

•St  Hij 

1^  10. 

revolving  field.  Tliu  ai  uiHtuie  of  this  motor  maatbAve  an  iron 
core,  Hurmunded  with  coils  dosed  in  thenuelvoo. 

The  necessity  of  using  three  line  wires  is,  to  a  certain  ixit-iit, 
a  diaadvanUga  of  thia  system,  and  Rcveral  ongiiiecm,  Mr.  'W-nU 
foVMUOit  anongat  them,  have  tried  to  improve  the  .syBtiin  in 
anah  wagr  that  two  line  wires  only  ahould  suffice.  The  methods 
■unatod  have  this  in  common,  that  all  sim  at  producing  a 
diflonnoa  in  pbaae  betweoa  the  currents  foaaiqg  thiouigfa  the 
motor,  without  the  nao  of  k  aeoond  set  of  omlaoo  tho  gtnemtor. 
If  wo  Inoart,  lor  inatonoo.  •  bum  inductionleaa  naiatanoe  to  tbo 
bmuoh  B,  in  Fig.  10.  ana  a  «oB  kaviiig  veir  little  naiataiMM, 
but  gnat  aalf-induction,  into  tbp  btNOon  A,  the  eurrent  in  the 
eoiie  1 1  will  htg  by  a  amall  amomit  bobnid  the  B.H.F. 
iaunilMa  of  thomoMator,  whiUt  the  current  ia  tbe  coilaS2 
win  lag  behind  tEeee  impulses  by  a  larger  amoont.  The  pbaae 
difiranoe  between  the  two  currents  can,  of  course,  not  amount 
to  QOdag.,  which  aagte  is  ro(|uired  for  producing  the  best  eflect, 
but  aome  difference  of  phase  can  certainly  be  produced  in  thia 
way.  The  arrangement  will,  in  fact-,  bo  equivalent  to  that 
diowii  in  Fig.  12,  where  the  distance  between  the  tWO  aoto  of 
eoila  on  the  generator  is  leas  than  90deg. 


Fui.  11. 

An  wisy  ffeometrical  construction,  which  I  need  nut  explaui 
at  length,  uows  that  in  thia  caae  the  path  of  either  pole  of  «vhnt 
I  Iteve  l>efore  called  the  revolruig  phantom  magnet  is  an  ellipse, 
bat  Uiet  it  can  be  made  to  be  circular  by  a  dissymmetrical 
nRugement  of  the  eoila  on  the  motor,  though  in  this  case  the 
diameter  of  the  oinsle  ia  much  reduced.  In  either  case  the 
valie  of  tbe  nutobine  aa  s  power-producing  applianoe  is  also 
noah  radneedt  whilat  et  the  aame  time  the  effleienoif  niuat  be 
low,  ewiiv  to  Ae  waeto  of  power  in  tbe  raaiatanoe  eoiL  I  oan 
also  ahofw  yov  lb*  afltion  of  UiiB  two-wite  motor  bar  naeMwof  the 


Owing  to  tiia  bnr  efloiemgr  md  amaD  powar  of  the  two'wire 
lendving  field  motor,  ila  emplimnant  isneeeiaari|ir  natricted  to 
caaes  where  these  defeeta  ere  of  little  eonaeqnenee,  bot  for  the 

transmission  of  large  powers  over  long  distances  it  is  not 
■niuhle.  For  such  a  purpose  we  must  have  tlureo  wires,  but 
tlii.i  is  not  a  great  drawback,  since  the  cost  of  the  line  is  but 
little  iticrpason  by  the  necesnity  of  splitting  up  the  total  weight 

of  copper  int.i  three  insicH'l  <>f  inf-' twn  wires.  The  revolving' 
field  niot'irhjis.  however,  the  tU'ffct  Ihitt  it  is  not  aelf-reyulatinj;. 
It»  upctnl  niny  li«  anything;  between  zoru  «nd  thai  8)>eed  which 
will  give  synchronism  between  the  two  machines  accordingly  aa 


the  mechanical  load  varies  from  a  maximum  to  nothing.  This 
defect  can  be  overcome  by  combining  with  the  armature  in 
the  motor  a  real  magnet  which  will  force  the  armstara  to  keep 
Bt«p  with  the  current,  and  thus  ensure  a  constant  speed  as 
varying  loads.  Tbe  motor  will  tiina  atart  with  great  power  bj 
virtue  of  the  cummta  induced  in  the  armature  windii^  b^  tbe 
rerolring  field,  and  hefiag  reached  the  afnchroniriiw  speed  it 
will  keep  thain  bar  vinoe  of  the  intameiion  betwean  tin 
revolving  field  end  the  mdving  OMgnet;  it  will,  in  iaet. 


behave Juat  Kke  an  ordtmuy  adtemator  ma  aa  a  notor,  with 
tttia  dilwrenee,  howerer,  that  the  ordinaiy  altaiaetor,  if  0f«F> 
loaded  by  SO  or  100  per  cent,  will  be  thrown  oat  of  atop  «nd 
come  to  rest,  whereaa  tlie  combined  Femuis  and  aiynchroniBiDs 
motor  will  always  be  ready  to  recover  itself  after  the  overloed 
has  bosu  removed. 

Since  the  «liBo<>very  of  KerrariH  has  been  made  public,  many 
r:iL,niii'i'[!i  li;ive  t'lnicd  tiii  ir  jituintinn  tu  revolving  field  motors, 
and  t.a;ii.c;.illy  to  a  in<MlitiiJilion  of  iIiLr  principle,  accordiiif;  to 
which  threti  stitu  of  coils  arc  employed  nistcad  of  two  »ol<i  only. 
An  far  lis  I  h.'ivo  IkjiMI  ahle  to  t  nicf  tile  )ii«t'iry  of  this  invention, 
the  first  i"  sui;.;fsl  tlui  use  if  thr.'c  I'liU  wrn'  Mr  Ti"<l.i  .ind 
Charlfs  Uriidlcy.  The  lattor  lipiflii-rd  in  thi-  I  niltil  ."<(j>ti-H 
for  II  ]K\tent  in  1888,  which  bmrs  iho  nuiubcr  409.^50,  mul  w.ia 
>{nint<jd  on  the  20th  .Vugust,  1889.  Next  i-i.im  s  \\  i  tiiii  ihi  \i.iih 
hia  British  i>atent.  No.  5,425,  of  1890,  iin  l  ii  uhi  ut  the  s-miu 
time  Dobrovolaky,  in  Berlin,  Ivad  worked  <>ui  a  similar  aystoiu. 


Fia.  12. 


About  a  year  ago,  when  1  visite<l  him  at  tlic  works  of  thi;  licrlin 
Klectrical  Company,  he  showed  mo  such  a  three-wire  motor  in 
action,  while  shortty  afterwards  Charles  Brown,  of  Ocrlikon, 
took  the  matter  up,  and  it  may  interest  you  to  learn  that  ho  is 
at  Uie  present  moment  putting  up  a  500  h. p.  tmtisnii»si<»n  plant 
on  this  system  between  Biilach  and  Ocrlikon,  a  distance  of 
15  miles.  This  tmnamission  i.s  intended  to  .supply  all  the 
power  required  in  the  Oeriikon  Works.  The  general  ^ndple 
forming  the  baais  of  the  work  done  by  thaee  varioaa  inventon 
is  iUnstrated  in  Fig.  1&  The  gfloemtor  contains  a  revolving 
field  magnet,  and  aa  armature  wound  with  three  distinct  coils. 
The  end.  O,  of  aadi  soil  ia  Joined  to  »  wire,  W,  oommon  to  all, 
and  the  uuee  treeenda  are  joined  with  tite  ttvee  line  wires.  At 
the  reoeiThig  atntioa  there  ie  nthmJeBBd  BM^aet,  the  ooib  on 
the  1^  bauig  in  oonneoliaa  w¥k  vR  line  wina  «n  the  one 
side,  and  joined  by  a  common  wira^  W,  on  the  other  aide.  It 
is  easy  to  see  that  the  rotation  of  the  field  magnet  in  tbe 
irenerntor  will  produce  suooeasive  poUritiss  iu  tiie  la0i  of  the 
receiving  magnet,  and  that  the  general  effect  will  be  that  of* 
revolving  field.  The  arni.itiac.  A,  will,  therefore,  be  eot  bl 
rotation,  iu  the  same  way  as  is  the  case  m  the  original  Fomiia 
Ibia  kind  of  tranamiaaian  ia  known  in  Gemear  «»dor 


the  nnnu!  of  t r  insuiission  by  the  "  throe-phase  curroul,"  and  it 
IS  likely  thut  it  will,  ere  long,  beoome  »  atrong  rival  to  the 

ordinary  alternating  current. 

The  diagrams  I  have  brought  before  you  wore  all  drawn  for 
two-pole  maohuies,  as  this  was  the  simplest  way  of  making  tbe 
lirinciplea  dear ;  but  1  need  hardly  say  that,  in  practice,  the 
mi\chine8  are  made  of  the  nmltii>oIar  type,  in  older  to  bring 
the  speeds  down  to  auy  ik'«ired  value. 

You  will,  perhaps,  Mk  why  we  ahould  go  to  the  complioation 
of  three  line  wires  and  » totalfar  n*«  of  motor,  soeuig  tliat^ 
with  the  ofdiaaiy  dynamoa  and  molon,  audi  excellent  naolto 
have  beam  oUalMdi  and  that  with  onqr  two  line  wires.  My 
answer  ia  Umt,  with  tUa  new  ijfrtem,  wecaagraet^y  extend  the 
diatnnoe  of  tnnamiaaion.  I  hive  gpalkm  n  abort  time  ago  of 
the  dilBcttlties  whloh  the  hjgb  vollago  raqnirad  la  bng-diatanee 
transmission,  taisad  fai  oonnectioo  with  the  oojomutators  end 
general  insulation  of  machinea.  Now,  in  the  three-wire 
system  of  transmission,  t>y  atternatinff  euirenta.  we  have  no 
commutators,  and,  in  fact,  not  even  rubbing  currents.  One  of 
oiir  difbcnlties  has,  therefore,  already  vanished.  Aa  to  the 
ithrr,  wliirh  h.^R  rcfprence  to  the  fiuneral  insulation  of  the 
luachiuus,  tt  ui  easy  to  see  how  this  may  lie  overcome.  We 
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DMd  «ni1j,  iiiHtinid  of  working  diroett  work  through  trun» 
formers.  The  insuUtton  of  tmnsformerB  offem  no  difficulty 
whatever.  I  liavc  here  OH  the  table  a  transformer  nf  the  type 
nuide  bv  Mumtb.  Johnson  &nd  PhiUi|ia^  whicli  hus  been 
designod  speciidly  for  lii^fh-pruaaOM  oitmote,  and  is  provided 
with  oil  hMnlrtiou.  I  have  nocntljr  med  two  of  theM  tntii- 
foraum  Mat  tntuw  «  Brooha  la  am  tmufonBAfthe 

pnHiwe  WH  mkair  (ham  fl«400to  17*000  vottm  tiM  hi^-DNMine 
cwmiit  WM  mat  Vluat^  ^tm  1in»,  uid  Nt  th«  o«lier  end  it  wek 
Hgkin  traiisfnrnied  down  to  S,400  volts,  and,  finally,  to  100  volta, 
for  lighting  glow  Ihiu]m.  "nie  api>aratU8  wm  kept  rumiing  for 
■even]  6mj»  without  Hny  difliculty.  Mr.  Brown  informs  me 
that  he  has  with  oil-insulntod  tranafomioni,  and  even  t^tne  up  to 
36ilNX)  roIt«,  without  brmking  down  the  innulAtion,  nnd  the 
Billach -Oorlikon  tranRiniuion  will  bo  made  «t  25,000  voUs, 
whereas  the  machine  will  w.ir'h;  mily  At  n  fow  liuii>liv.l  solts. 
Theru  is  thus  no  difficulcy  in  iuii/{.'tHi;4  wh.it.  xcr  v.  lt.ii^c  is  timst 
tH'-ifniicalin  each  cn^o,  niid  yet  avoiiliii:;  iL^xii^joi-,  eitlierto 
Hic  attendant  or  ti<  tlir  iihichines  themsLN l-j*.  iit  tin-  yt-iiL-nitini^ 
and  motor  stAdoii. 

I  fee!  thiit.  I  owo  nil  .ii>iilii^  for  li.niuf^  i iL-cujiieil  mi  uuicli  nf 
y"Ui-  tiuif  wifli  ilijMrussiii^;  ;i  hniinrli  nf  ji.iwcr  truiihiuisHina  which 
;<>  nimiy  nf  ynii  imist  seem  to  lii^  |Mirel_v  thi'urvlic'Hl  niul  hHrtliy 
n].i.'  fur  iliBeiKwiun.  My  excuse  iiiiist  be  l!i;\t  I  ;iin  vefy  sMongly 
filiviiiee<l  tli.tt  Snilie  fnriil  i if  iiltt»rtmt*>-t:urreiit  wnrkilii;  will  be 
iho  iilliiii;«te  solutiitti  <if  (hi-  iirobloui  how  In  tiMURinit  jw.wer 
IKtHsililyuvorail  timtaiices,  but  certainly  over  very  long  diiktanc^ — 
and  that  I  was  desirr>UB  of  dircctuig  the  attention  of  electrical 
eogioeeni  to  •  aubject  in  w  liich  much  work  may  atiil  be  done. 

Elkctkil  Machine  Tools. 

In  eooclwliiig  my  lectures,  I  wish  to  bring  before  you  a  few 
eiMBplee  of  short -distance  transmission  as  applied  to  elect  lic 
OMehiao  tools.  This  branch  of  our  subject  has  of  late  years 
raoeiTod  considerable  development  at  the  h.'in<U  i>f  variuuM 
Snf^ilh  firms,  and,  thanks  to  their  entifpriae  ami  j-epieverance, 
is  now  a  well-ostablisliMl  method  in  several  engineering  works. 

As  an  example  I  may  mention  the  Leven  Shipyard  of  Heeara. 
Detiuy  Bros.,  at  Dumbarton,  and  Mr.  ArohihamOieBOy  bMbeon 

Sod  enough  tu  {pve  me  some  paiticttlin  of  the  wnk  oaRied  on 
hiaficminthiadfaMtiao.  1  ouuiot  do  bBttar  titan  qiuite  bb 
won!*:  ^tn  our  jaid  and  entono  woliu  have  uumeroua 
initaiiuui  of  alMtris  tnmwisaion  of  power,  biourwqparinental 
tank  wo  drive  our  aodel  flatting  maohina  and  HuaU  lathee  by 
iimne  of  a  3-h.p.  Inuniach  motor.  In  oar  upholstery  depart- 
nMni  wn  drive  «ix  aewing  maohitiee  with  a  2-  i.p.  Immisch 
Miofeor ;  of  eoone,  in  this  case  there  is  a  large  niacvin  of  p<iwor. 
In  our  experimental  tank  we  have  almt  used  sniall  inotora  for 
dri  ving  small  model  |iadd!e  wheels  in  I'ur  experinii'iif  j  Mndel.H. 
and  have  obtained  in  this  way  numt  valnuMe  ilnta,  wliicli  wc 
could  not  have  got  by  any  nthet  iiiojiiis.  'I'he  jower  fnr  ill  this 
work  is  obtainetl  from  :i  >lynaiuo  driven  by  an  oRluiary  line  of 
»li.-»ftiii|,'  ill  our  joiner's  shop.  We  also  use  a  3-h.p.  motor  in  the 
yard  fnr  bnriiis;  the  stern  tubua  in  ylacv.  Before  this  we  use<l  a 
portable  eiii.;iiie,  Hliieh  iieoeMitatad  an  attendant  to  fin  the 

boiler  aud  ciirry  tu  it." 

"During  the  holidays,  when  all  the  hniieiH  .nu  ..tfeMejit  nue, 
we  occasionally  put  down  a  motor  for  linvini;  soinr  luthes  tn  chi 
repair  work,  and  this  sjivo*  lui  ikitoinlinit  at  ninre  thmi  nue 
boder.  In  fnir  engine  works  the  pattern-shop  is  driven  by  a 
15-h.|>.  MtiiKhetter  motor,  the  dytMambeiiig driven  offtheiine 
of  shafting  in  the  fitting  shop." 

Vuu  see,  Messrs.  Denny  Bros,  find  electric  {x>wcr  tmnsmis- 
sion  so  handy,  economical,  and  convenient,  that  they  make 
extejiaive  use  of  it.  They  employ  a  special  tool  for  drilling  the 
sole-plates  of  engines,  which  I  now  stiuw  on  the  screen.  The 
weight  of  the  machine  is  sufficient  for  the  pressure  required  on 
the  drill,  and  the  whole  apparatus  being  mounted  on  wheels,  it 
call  be  rapidly  shifted.  The  machine  will  drill  l^in.  holes 
through  two  thicknesses  of  inch  plate  in  three  minntea. 

Another  machine  used  at  Leven  ffltipTaid  ia  a  inacaal  drill  for 
butt  strnjis.  The  motor  and  gear  are  roounteo  on  a  stout 
vertical  column  with  horizontal  ami,  ao  asto  give  adjastment  in 
both  directions,  the  column  being  bolted  to  the  etrap,  aashown. 
The  mehine  will  take  in  straua  SOin.  deep  by  2310.  between 
odtor  toWB  of  Itoka,  and  is  ohie^T  ■■••mI  tat  willing  aheer  atrake 
donhlo  butt  straps.  The  oalaiUo  etrap  ie  6nt  puudied  and 
eowitonaDk,  and  the  naohine  drills  Mirnur.h  the  pkl*  and 
inaide  ttnpL  The  maeiiine  ia  worked  by  two  nien-H>ue  hole- 
borarandonn  labomer— Mid  will  do  three  strape,  or  about  180 
hoilea  per  d«y. 

The  rivet  holes  in  boiler  fumaoea  are  ako  drilled  by  an 
eleetric  tool,  which  I  ilhiBtrate  on  the  acieeti.  The  machine 
has  a  tri[KKl  stand  arranged  to  go  inside  the  furnace,  but  it  has 
also  holdiiig  on  magnets  for  outside  work.  <Jue  man  with  this 
maehine  doaa  the  work  which  formerly  teqiiirad  tliiee  to  four 
men. 

No  acoount  of  electric  iiiAchine  UjoIs  would  be  t'«*iiii>Ietr  if  it 
did  not  include  the  wyrk  done  by  Mr.  Rowan,  who  h.t.s  h^cn 
very  siicee^Kfiil  in  developing  thin  hr-mch  of  jiower  tirtU.-iiuisnlou. 
Amongst  the  impruveuente  Air.  liowan  introduced  is  that  of 
hoMiag-eaingirta,  irimehy  the  toob are firm^ hdd  inplMs 


while  at  work,  and  yet  by  the  mere  turniu|^  of  a  switch  baoone 
liburate<l,  and  can  be  shifted  to  «  new  boMtlou  with  theneateat 
ease.  Vou  sec  on  the  screen  aouM  of  Ur.  Bowland's  dnUenaa 
applied  to  ship  work.  The  apparatua  ii  auapended  on  a  ehain 
over  the  ship's  skle,  and  aapptied  with  current  by  m««na  of  two 
fleuUe  wirea.  I  need  nob  detain  you  with  a  deMriptkm  of  tiie 
pietore  on  the  amen,  boBauaa  I  can  ahow  yon  tha  aehial 
machine  at  work,  thank*  to the  kiiida«M  of  McMia.  M'Wbfrtsr, 
Fergusson,  and  Co. ,  the  Umken,  who  havo  aent  me  one  of  thdr 
latott  machines  for  this  lecture. 

1  am  also  indebted  to  Hr.  Webb,  tlie  locomotive  suiiennteii- 
dent  of  the  London  and  Moith-Weatem  Railw^r,  lor  the  loan 
of  one  of  his  electric  tube  cntten,  whidi  you  see  before 
yon,  and  which  1  sli  ill  uow  work.  A  dia||»*m  of  thiamadiiiio 
to  an  enlarged  scale  is  on  tliu  widl. 

Those  few  oxiun ]>!<■«  of  what  are  properly  cilleil  electric 
machine  tools  must  isuttice  for  this  lecture,  but  there  i^  .iiiuther 
class  of  a]>;>nr:itus  namely,  electric  mining  macliines,  wliitjh 
oiinht  to  hi-  mchnleil  in  our  «iihjtNSt.  Several  firms,  both  here 
.■iinl  aliroail,  liiive  of  l.'ite  ye:ir.s  licvotoii  considerable  atteiit ion  to 
the  'tpjilicuticiii  of  eioctric  power  to  mining  operations,  kucIi  «s 
l>umpuig.  hituling,  coal-cutting,  nnd  drilling.  Messrs,  (ioolden 
and  Co.,  for  instance,  have  dltriIl^;  the  last  four  yearn  steadily 
and  persevoringly  worked  out  iii:iny  of  the  difticult  ^Jrub]eln^^  in 
mnnection  with  tins  mibject,  ,iud  I  aiu  indebted  to  this  (inn  for 
the  loan  of  the  .'ipji  irnt ns  you  see  here, and  alsotoMr.  Atkiinioa 
for  assisting  me  in  setting  the  machines  up.  After  the 
excellent  paper  which  Mr.  .\tkinson  read  at  the  Institution  of 
Civil  engineers,  only  a  few  weeks  ago,  it  would'  be  occupying 
your  time  uselessly  if  I  were  to  give  any  lengthy  doscripti<iu  of 
these  machines.  I  sliall,  therefore,  merely  show  two  types  of 
mining  motor  on  the  screen  and  show  you  a  drill  at  work. 

T  have  in  those  lectures  not  attempted  to  treat  exhaustively 
ikiiy  onu  branch  of  the  subject,  but  liave  rather  endeavoured  bo 
pa.ss  till)  various  bianehea  in  rapid  review,  so  that  you  may  know 
»  hat  clucU  ic  inmsmjariMiof  power  can  do  and  what  it  cannot  do. 
We  hear  nowaday*  very  fifeqoent^  the  aiaertion  that  electiieity 
is  but  in  ita  infancv,  and  will  ere  long  bo  tha  aoile  motive  power, 
driving  oor  main-line  tiaina,  apaedoig  our  vwah  aoniw  tlw 
ocean,  and  raontog  oor  faetoriea.  TkMO  ai*  idle  dnama,  idaaa 
put  forward  fay  neraona  who  have  foiguttien  or  have  never  learaed 
the  fundameuliBi  htwa  of  naiuxei.  Do  not  waata  tin*  over  suofa 
ideatt  f«rtlMM»an  other  noN  hajpefol  preUMta,  aueh  aa  the 
utiliiatioa  of  watar  power  genenuiy«  off  waata  eoel  at  the  pit'e 
mouth,  the  workingof  railways  in  mountainous  districts,  where 
water  power  is  abundant  all  along  the  line,  the  working  of 
tramways,  underground  town  railways,  the  application  of  eloutrio 
power  to  such  purp<ia«s  for  which  now  suull  auxiliary  stciiiu 
engines  are  employed,  and  last,  but  not  lennt,  its  application  to 
machine  tools  and  other  special  machinery,  of  which  I  have 

given  yon  emunplea  to-njgbt. 

OOMPANIE8'  MEETINGS. 

GiTT  m  mm  lomdon  railway  comfahy. 

Directors:  Charles  Croy  .Nlott,  Ewj.,  (  luvirman,  Hiumw  WciUJ 
Loctge,  Stanmore  r  Chnrlci*  Seymour  (;renfell,  K'yj.,  Klibaiik, 
Taplow  :  Sampson  Hanbury,  K-n.,  Laiigfoni  I'urk,  Mulnlon,  Emcxi 
8.  Bai'C'luy  UuwarU,  Koq.,  u7.  Old  lirwid  ittreul,  Louduii,  K.C.  i 
Alexander  Hubbard,  Req.,  Derwentn-ater  House,  Acton. 

Report  and  acoounta  for  the  half-year  ending  June  30, 1891, 
submitted  to  tha  half<y«ariy«rdttMuy  gensnl  masting,  heU  on 
August  11 1 

In  presenting  their  report  and  statement  of  accounts  for  the 
half-year  ended  June  30,  1891,  the  Directors  ha\-e  to  report, 
with  satisfaction,  that  the  railway  has  been  worked  daring  that 
period  without  accident  to  any  passenger,  or  to  imy  of  the 
statr  employed.  Although  occasional  deuiys  to  the  traffic  have 
occurred  through  defect*  in  the  rolling  stock  or  other  similar 
rtiusc--,  lUt-^e  were  at  first  to  bo  ox[)ectctl  during-  the  working 
of  II  new  .inii  untried  fyMtcni  of  lix^omotion,  aixi  it  ih  ji  matter 
for  congratulation  tlial  in  all  the^c  ciihes  the  delay  hiu'  t>eon 
of  \  ery  short  duration,  anil  the  rojjuliirity  of  iho  workinj^  i«  Ftoailily 
ini[irovint.'.  The  rerciptH  (liiiinj;  the  ii.iH  yejir  from  all  pources 
Bmotltjt  to  11(1, O^S.  ■Jf.  4d.,  and  ttie  e\v>eni'ef  for  the  xame  |)eri(Xl 
toi;l5,5'J<t  ICs".  .'mJ  ,  Ic-ivin;;  a  net  profit  of  L"-l,167.  .">-.  lid.  The 
net  revenue  account  fhows  ii  balance  of  l"l,(j9.'t.  .'if.  Ml.,of  which 
amount  th«  inteie**t  on  debenlurea  abaorbi*  t4,137.  llie.  txi.,  leaving 
a  balance  of  £o5C.  7^-  -M.  to  be  oairied  forward  to  the  next 
accooat.  In  the  beginning  of  a  new  undertaking  many  of  the 
itema  of  npsndituiia  aea  nsesBBsrUy  high.  h«t  yonr  wrtetoai 
havesatlalBetfonlnststfnfftbntaoiM  of  thsso  have  elrsedybeeo 
considerably  reduced,  and  furthsr  reductions  will  from  lime  to 
time  be  made,  so  far  as  is  consistent  with  the  safety  of  the  public 
and  the  interests  of  the  Com|iany.  During  the  half-wsar  the 
number  of  p«iwengon>  carried  by  the  railway  bas  been  1^41S,SML 
For  a  considerable  time  a  uniform  charge  of  2d.  for  ftassengers 
was  adhered  to,  but  it  has  been  found  necessary  in  order  to 
compete  with  the  omnibus  and  trAmwsy  traffic  to  reduce  the 
charge  at  cort.iin  stations  to  Irj.  ilurinj^^tAtod  hourr.  Thin  has  been 
found  to  woi-k  advantagaooidy,  both  in  the  Comuaoy's  interasb 
and  10  tha  aanvwtoaaa  «f  tha  pdrite.  Two  additlOMa  Ioomhh 
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tivee  ore  now  n«u-ly  ready,  ond  one  train  of  tbo  now  cArriages  ha» 
AlrMuly  b«>«n  received.  Tlio  compl«Uoii  of  tkeat,  and  tha  addi- 
tional mnc rating  on|nne  and  dvnMOO  now  in  OOurM  o(  ootutruc- 
tion,  will  allow  of  a  contiiderable  incroAM  in  the  train  aervice.  The 
action  taken  by  the  London  County  Council  in  November  hut  to 
content  the  risfht.  of  the  Comimny  with  r<!!»i»ect  to  thf  litm  of 
fronta;;o  ftl  Kci)niu;.';t-ijti  and  the  Oval  statioiit'  lix-  Ijcrii  ileciilcl  in 
f.i\Tiiii  of  llic:  Company  by  the  Court  of  Apiic.il.  TKc  liill  pro 
iiintwl  by  the  Coni|iany  in  rnrlinmont  for  ivu  c-MttiHinii  u!  the  luio 
to  Iis!iiii,'ton  failed  to  }«mw  the  Committee  of  tliu  House  of  Coiiitnuni, 
mid  tlic  !>jref  tof^  rei^'ret  llint  ri  valuable  aid  to  the  trall'f  of  the 
cxftiti;,'  liin',  iiml  ii  gfoiU  itecuriunodution  to  the  (lublic,  i»;it  been 
in  con^eijiietiice  delayed.  Your  IMrectors  recrct  that  owing  to 
other  enpt(»ment6  Mr.  Walter  Robinson  hao  decided  to  reiiign  his 
ant  ai  toe  Bowd.  aad  the  vacancy  no  created  hat<  baen  lilled  by 
tha  alaatiim  of  Mr.  S.  Barclay  Uoward,  of  51,  Old  Bt«ad-atroet, 


The  fourteenth  ordinary  general  meeting  wan  held  at  Wincheeter 
Houaaon  Tuesday,  Mr.  Charles  (irey  Mott,  chairman,  preaiding. 

The  report  baring  been  taken  ok  rmd,  the  Cbolnnaa  said  there 
ven»  one  matter  ponricrtwl  with  the  report  which  he  was  mire  they 
u'ouKl  have  read  vvit.'i  M>ili«faction,  and  that  was  that  they  bad 
been  etuiblo<l  lo  carry  two  milliotif  and  a  half  of  jicopio 
durinj;  the  half  year  t-o  uliir-h  it  iL>forre<l  witboiit  ni>y  arrulent 
whatever  on  tlio  line.  He  rcv'rul tvd  that  a  few  iliiyi*  ago 
for  the  I'u-^t.  limu  in  the  luHiory  of  that  t^omp.^iiy  a  fiil.al 
accident  Dcr-un.il,  hut  n?*  the  jUisetjHger  in  that  cane  uctcd  in 
violation  of  tiie  by  r'  i  the  Cumiuiny  and  in  direct  dofianoL'  nf 
its  officerx.  no  Ul.init'  roul<i  ;Lttach  to  the  (^om]aany  in  the  matter. 
At  the  same  tiriio  his  hearers  might  be  sure  that  they  (the  Board) 
regretted  such  an  accident  exceedingly  and  sympathised  very 
mmh  withtharalatives  of  the  pa^seofiar  who  was  unfortuailalj 
killad.  nia  past  half-year,  as  they  oooM  mO  imagine,  had  baan 
a  vary  wxbtta  one  to  the  Board.  In  the  list  working 
of  »  saw  aystem  nuch  as  that,  three  points  were  natundly 
presented  to  the  Directors  of  a  Company'  situated  as  that  wo^. 
Pint,  woold  the  system  of  electric  locomotion  work  at  all  7 
Booondly,  woaM  it  work  satisfactorily  :  and  thirdly,  would  it  work 
in  such  a  way  aa  to  ^ive  a  remunerative  return  to  the  sharc- 
holdern  for  the  money  invested.  On  tiie  first  two  heads  the  Board 
could  report  with  conftdence  in  the  aflirmative.  They  had  worked 
the  railway,  arnl  they  had  worked  it  satisfartorily.  .\k  rs^rdwl 
tho  lai^t  head,  lie  »:*.•'  .-i>rry  to  say  that  at  pre^jnt  ihty  could  not 
BJiiswer  «  ith  tliu  Kiiiiic  ".'itlsfaction.  They  hail  yut,  at  ^omt;  fuL-uro 
time,  to  Miy  thiit  that  !*y-''tfiii  wii-*  not  only  t-Iticient,  but  one  that 
would  bo  a  ffttrly  riitann.tl  i-iic'coxs.  An  they  had  *uen  from  thn 
accounts,  tliL>  past  half-year  had  <:tven  them  a  profit  wliuh 
had  enabled  them  to  |Nty  tlieir  detjenture  interest  in  full,  uiiU 
had  left  a  very  slight  margin  beyond.  As  they  had  no  other 
preference  chai^M  at  present  beyond  the  debenture  interest,  and 
Bayood  a  vary  anaU  warn  thaib  thqr  miglit  havo  to  pay  for  the 
piafatanca  aharaa  that  nisfat  ha  iMwed — ^wbieh,  aa  thoy  knew,  wa« 
*  vtn  amall  amoant  Indeed— any  f arthar  nrofite  would  go 
into  toa  bands  of  the  ordinary  shuahoMam  Ha  hoped  that  the 
future  protits  of  the  line  would  ii^a  on  steadily  inereaauig,  and  that 
it  would  not  be  so  very  long  Ufuie  tic  might  have  tfae  plen.<<ure  of 
■taadine  there  and  feeling  tliat  thoy  hud  earned  a  substantial 
dlvfdand.  But  that  rested  with  the  future,  and  ho  did  not  like  to 
prophesy  on  these  itoints.  They  know  he  had  always  refused 
to  do  so,  and  he  thought,  wisely.  Ho  |>reforred  to  deal  with 
aecorvipliBhfld  farts  rnllier  than  with  any  roespfttp  views  which 
liiiifht  ot  iiii^'iit  not  bo  fulfilled.  Thoy  iiii;,'ht.  like  l-o  base 
a  short  rt'umi  of  their  present  linanrial  [XtsiUon.  Tlie  receipt."  from 
passengers  during  the  paj^t  half  year — and  they  wore  the  only 
source  of  receipts  thoy  hud  at  pr«»nt,  because  thoy  hjid  piac 
tically  no  other  traffic  over  the  line  but  ).a;weni;cr  trallie  had 
amounted  in  the  whole  to  A'ltt,4<)i3.  Tbov  bad  locetvtxl  a  hiuali 
sum  from  transfer  fees,  rents,  and  so  on,  which  brought  the  totAl 
up  to  £19,637.  lOa.  3d.  They  had  earned  that  bj  carrying  2,4I2,.'U.1 
paiaanpn.  Thaawnbarw  paaaaiigiWi par  twin  ama ran  was  17. 
It  that  vera  an  onliiiaiy  railway,  tUa  wmld  ha  a  vary  Urge 
Mmber  1  beoanao  tba  ganeral  sven^  of  the  large  English 
milwaya  was  only  aboat  3^.  the  ^oeral  a\-erag»  of  ail  the 
Unaa,  uielnding  suburban  ones,  in  thia  oonntry  being  aboni  flv«b 
Bab,  tbao,  their's  was  a  purely  metn^litati  line,  costing  vary 
mvdi  more,  and  the  trattic  upon  which  was  exiiected  to  bo  very  much 
htatiar  than  that  of  the  ordinary  railways  of  the  country.  They 
might  ask— was  their  capacity  for  carr>-ing  the  traffic  utilised  to 
its  maximum  point  T  No  !  W  ith  their  preaent  train  service  they 
could  carr\'  thrw  time.*  \hp  prefscnf  number  of  passengers  if  they 
were  spri-.ni  over  the  "Jl  houis  Tlierefore,  they  had  capabiluiex 
of  devehipmont,  even  \i\xm  their  pr«*ent  systetn  of  viorkin;;, 
Hefore  lon^'  tliey  would  be  running  more  traiim,  and  if  the  trallie 
grow  tJmy  would  lie  able  to  tJike  a  very  much  larger  nuwixsr  of 
imssengers  than  they  rould  now.  Their  earnings  |ier  train  mile 
had  been  2s.  9d.  Of  oour**,  the  earnings  per  train  mile 
on  a  line  of  this  kind  ought  to  be  larger  than  those  of 
the  ordinary  railways.  Unfortunately,  at  prceont,  they  were 
not,  iMoanaa  tliv  wara  not  carrying  Um  raktiva  aflUMUt  of 
tralEo  to  thoaa  niUwaya  which  thay  uuiriit  to  dow  Tlia  avara^^ 
paaaaagar  raoainta  on  «!»  Loadon  aad  north- Wertam  per  train 
nUe  «•>•  la.  U.  SBBMUaaaaamHliBaraL  All  the  large  railways 
banalltadr  however,  from  raeeipts  frou  other  things  carrio<i  per 
paaaangar  train,  raoh  aa  parcels,  horaaa,  carriages,  maiU,  eta 
'their  <<xpen««K  were,  as  staled  in  the  report,  heavier  for  tiia  past 
half  ycaj  than  the  pro^nt  rate  of  expenses  at  whioh  Uwyiwrenow 
worUiM(,  In  the  early  atagea  of  the  qrataoa  it  «aa  neeeaaiy  that 
thay  maid  hmm  «  tnty  hige  iM  to  deal  with  *  tctlBo 


which  waa  unknown  and  new.  Tliey  liad  also  to  have  axpOQ- 
siva  man  to  educate  the  staff.  The  reduction  in  the  rate  of  exiicn- 
ditOTO  waa  one  of  the  pleasant  features  of  the  future.  They  had, 
of  course,  yet  to  learn  the  cost  of  maintenance  of  .'ioir.o  of  thoir 
stock  which  was  new  now.  But  ho  did  not  think  it  wa^  lii.el)  to  t  ui  n 
out  that  they  woitW  hnvc  h  very  he.ivy  itejji  of  matntonaiioti  from 
t  heir  ON  perienei' CO  far.  Their  iierTnanetit  w  iiy  expenses  were  not 
likely  to  be  ho  hiL;li  a.s  tlift4<i  of  an  ordinary  railimy.  Their  loco- 
motue  power  wa<  at  fiie.<etjt  ft  |X>int  M  hirh  eomjiared  unfavourably 
w  ith  thcordmary  working  of  n  stcain  railway.  But  he  would  ven- 
tin  e  to  caution  them  against  taking  the  amount  in  their  accounts 
ixn  a.  j<erinancnt  and  absolutely  nscertaiiiod  figure.  It  had  been 
dilUcult,  os|>ecially  in  the  first  lialf  of  the  year,  to  ascertain 
l«rnuinent  charge  for  steam  engine  (lower,  because  that  power 
was  used  for  aevoml  purpoaes  t>L-ide>-  woriung  the  loaonMtiTaab 
and  abwiute  division  of  the  cliatgu.  waa  dlflieultt  they 
eatiaaatod  nthar  tlutn  aoeartoinad.  In  the  fntnre  be  hoped  to 
have  than  aettkd,  and  tliai  they  would  be  able  to  deal  more 
accurately  with  this  ar<oount  another  year  than  thoy  oould  now. 
The  expense  of  running  u  uaiit  mile  had  been  about  lid.  With 
stoam  this  charge  varied  from  about  9|d.  to  Is.,  so  that  they 
might  bo  said  to  oe  not  far  from  on  a  |iar  with  stoam  railways  in 
this  matter.  Of  course,  however,  their  (the  City  a:id  HouthLondon) 
trains  wrere  very  much  lighter,  and  would  not  carry  so  many 
jwincngorfi  m  the  other  lines,  fiwt  ns  they  carriecl  «.«  many 
[wi.-.M.'n^er.''  at  pre.^Mjnt  a«  they  had  to  carry — they  ^enl 
none  away  they  were  not  lo.^ini;  anything  by  having 
Biiialler  train;',  and  lie  wa.!  nut  Mite  but  tlint  in  the 
future  tlie  sy.fteiii  of  havinc^  li^dit  trains  run  more  frequently 
wonli.l  in  the  end  jiroNO  tnoie  (.•oononiieal  and  more  conducive  to 
Ihu  public  comfort  th.m  ninninL:  so  many  eoinparatively  empty 
trains,  as  was  dono  on  an  ordinary  railway.  They  had  hj«l  to 
contend  in  this  firsi  lutll  yoar  with  n  good  many  ditficDltie.'<,  hut 
tbe^  were  steadily  trying  to  overcome  them.  They  Mere  nut 
senous,  bub  the  smaU  improreownte  witicb  they  were  making  and 
hoped  to  make,  would,  ho  theeightt  mider  the  railway  much  mof* 
popolar  in  the  future  than  It  had  been  hi  the  peatw  At  the  aame 
time  ho  thought  that  anyone  who  liad  nied  the  railway 
would  feel  tkat  aa  far  aa  comfort,  apeed,  and  all  the 
general  accessories  of  convenient  railway  travelling  wore 
concerned,  their  line  was  not  inferior  to  tnat  of  any  of  the 
ordinary  steam  railways.  They  hoped  in  the  future  to  make 
it  very  much  superior,  and  that  when  all  their  improvomente  were 
carried  into  efTect  it  wotild  he  ef>rife*>»ed  that  they  h.id  initiated  and 
bioiiL'ht  into  u.io  a  ."ystem  of  locomotion  deei'leiUy  -ujierior  to  any 
in  existence.  The  i^reat  sta>?e  ixwchew  of  the  i>a*t  Imd  their  rlay, 
which  lohted  for  -oine  liu  yean-.  They  WCro  .«uix;r«-<lei)  by  st^jiiu 
railways,  which  liad  losuwi  up  to  the  present  time  for  juiuthur 
60  years,  that  was,  had  hod  their  day.  It  remained  1  t<i  bo  proved 
whether  electricity  was  the  mode  of  locomotion  that  wuidd  sufxrr- 
•<<-de  ^teani.  At  all  events,  they  had  tho  satisfaction  of  knowmj; 
LiuL  ili<jy  Iwd  tried  to  do  soiuothiiig  towards  its  developmeitt,  iuid 
he  hoped  it  would  not  only  provo  a  snooau  as  tar  as  th« 
public  coovenlenoe  waa  concerned  ;  but  that  the  time  would 
come  wbea  he  •ould  be  able  to  congratukte  tham  cm 
its  financhi]  eatmem  aiiOi.  Tbey  were  making  iinprovemonte  In 
viirione  dlrecttoUK  Thev  had  had  new  carriagea  built,  two 
new  tralna  <ilt  them,  and  they  were  now  on  the  ground  and 
being  put  together  ready  for  working.  lie  thought  they  would 
be  felt  to  be  a  decided  improvement  on  the  other  ones.  Two  new 
looomotivos  wore  building,  which  thoy  also  believed  would  improve 
the  speed  and  regularity  of  the  trains.  S|>ecial  attention  was  being 
piiiil  to  tlie  lij^httnu'  i^f  the  latter  by  eloctrit'ity.  One  half  of  tliem 
were  now  li^'lited  on  an  improved  prineijjle,  which  would,  bo 
t hoii;^li! ,  be  Mill  further  developed.  Hitherto  liic  cleet^ie  light 
h  111  been  iinieitaiii,  bat  he  tlioiight  they  wero  making  it  certain, 
and  that  it  would  b*  thoroiii;hly  ---ati'f.iptory  forthe  purpo-'e.  Thoy 
iiJid  j;j-t  lived  two  new  boileiv  m  [Kisiiioti,  .»o  ivf  to  give  them 
additiotial  |>owor.  They  ha<i  u  new  etii^'ine  and  dynamo  tiiiiuly  reudy 
for  delivery,  an<  I  Itnforelon;.'  they  \iouldbi;  in  a  {Kj^^ition  tocopc  with 
the  traflic  which  came  to  them  («u>  uuturtuiiately  all  sulnirban 
traffic  did  come)  in  an  irregular  manner.  In  tlie  morning  and 
evening  there  was  a  sudden  rush  of  |>eople,  and  In  the  midale  of 
tho  day  hardly  any  passengers  to  carry.  Thay  hoped  to  get  their 
inereaaed  traffle  first  by  disabusicg  the  public  mlna  of  the  praju* 
dice  which  very  largely  existed  at  present  against  travelUng W  an 
underground  railway  of  that  description.  When  tho  Metropoutaa 
Railway  waa  tint  opened  they  would  recollect  how  very  strong 
was  tho  prejodioe  agwnst  it.  T'oople  had  got  over  that, 
but,  of  course,  with  a  railway  (such  us  the  City  and  South 
Ixindon)  which  was  two  stories  underground,  and  worked 
by  a  )>ower  wi  little  known  a"  ele<?trieity,  there  ifm  n  poo«! 
deal  of  public  prejudice  t«  be  uver<-ume.  lie  believeif  they 
woiiM  oseicomo  it  when  they  limi  everylhinj,'  in  working 
order,  and  that  tlie  t  rallic  would  Steadily  increa^f.  'I'hcy  hoiKja 
to  got,  and  w  ere  ^'et  ting,  an  increase  of  trallie  from  ttio  growth  of 
tiopulation  on  the  r<iiite.  Houses  wore  being  occupied  along  the 
line,  pnd  new  houses  were  being  built,  and  naturally  there  would 
be  a  grow  th  of  the  ]>opulation.  All  railway  companies  found  that 
increased  f<kCi.litiu»  fur  iralSc  produced  increased  tratfic,  and,  a« 
tho  exiiensea  of  their  line  would  not,  ho  thought,  ^row  in  the  samo 
proportion  as  they  did  upon  an  ordinary  steMo  ratlway,  tbey  bad 
some  hope  for  Uie  future^  though,  anfottanataly,  It  waa  hope 
deferred  at  preeentk  One  of  the  most  importaat  queatlona  tliey 
had  to  consider  was  bow  to  fill  up  the  trainn  during  the  centre  of 
tho  day.  They  hud  made  an  effort  to  do  thix  during  the  last  two 
or  three  monlbs,  by  reducing  the  fares  from  'id.  to  Id.  at 
certain  atationa  ancf  at  certain  stated  times.  The  result 
had  been  a»  far  aatiafactory,  that  it  had  reeultedia  their  canyinc 
faumthoBBaiutilDMdniiiiKtfaaaatimeethteeUmMtbetiMfio  tlMiy 

Digitized  by  Google 


Tfi£  ELECTKIOAL  ENGINEER,  AUGUST  14,  1891.  167 


carried  beforo,  and  their  raoelpta  Inereasfid  from  Umm  itaUoDo 
eorae  50  per  cent.  Whethei  the  deveIo|)ment  of  thfci  policy— 
decrciusini;  tho  fftro«  at  other  8tatioue — wouM  (ircilnpo  like  reoult* 
a  (jucetioD  thoy  bad  to  coniiider  very  cin  fnlly.  It  wnn  not 
to  the  kntcreflt«i  of  the  C'onip«ny  to  reduce  fares.  They  rejyretfflH 
to  have  to  alter  the  plan  of  a  uerfecb  nnifonnity  of  fare  over  I  lie 
line.  They  thought  th«y  shoum  ailjiist  their  ifJeas  to  the  rtrcum- 
rtuiii^Of  (if  tlio  time,  however,  atul  itiercn,-o  tliu  ji<:i)iuliirity  of  tlie 
liiH-  .inrl  itH  rwiiltnrit  receipts.  Th«^'  aj^rccxl  to  to  Parliament 
fur.'in  o\tcn-.iion  of  that  line  fromthoCity  up  to  Tlif  .\nt;cl  .it  I^llnl; 
tou.  Th.ir  vvoiiM  bj»ve  been  a  very  good  lino  in  iUtelf ,  attd  woulil, 
ho  thought,  li.i\  o  paid  rery  well,  am  well  as  bringinj?  to  the oxi^t  in^ 
line  a  very  cunniderabte  incre««e  of  traffic  exactly  at  the  time  of 
day  they  wanted  it.  Unfortunately  circumntancos  occurred  in  the 
inH  (.'ommittee  of  the  lloaae  of  Cominona  vhicb  led  tbcm  to 
ttmnr  oat  tbe  BilL  There  was  very  digfat  oppoaition,  the  only 
rannhiing  opponanta  at  laat  beins  the  Contomtioo  of  London,  and 
even  tbey,  he  beli«v«d.  did  Dotwiih  thai  IM  BUI  ■bould  b«  Uuown 
out.  They  (thn  Board)  had  nothing  to  do  with  tha  eii«uwlaiiow 
wUeb  aroaei.  It  i»«a  veiy  doubtful  whether  in  their  present 
linawetal  podtion  the  Boaid  would  come  to  the  aliarttholdan  a^^rain 
wtth  m  reeomraondatiou  to  f(o  for  that  oxtenaiMI*  iMOavia  until 
they  had  broo(;ht  up  the  price  of  their  shnreM  In  tlw  niwliet,  it 
woe  doubtful  whether  they  could  obtain  the  nuceseary  capital. 
Between  this  and  next  eeAAion  they  would  have  to  oonsidor  the 
qneetioo,  and  if  thoy  could  siee  their  way  to  rairry  it  out 
without  burd>jtiiti</  t!io  existing  COm|iiuiy,  they  Mould  (ircftr  to 
do  i<o.  The  now  j'latit  t hoy  were  yiiittintj  liown  was  intended  aa 
port  of  that  which  uould  iilutn.itcly  ssork  ihu  i.'lui>h,uii  extension, 
bat  the  same  rcas^on  «  hu  h  prmtJiiltsd  their  t"'Hij:  for  thu  I'*Unjfton 
line  applied  to  the  ( ■lajiti.un  one.  They  wouM  .-co  from  the  rt;i>cri  t 
that  the  nctioit  tulitii  by  the  (."bunty  Council — which  wita  a  very 
arbitrary  one  on  the  |iart  of  that  Council,  who  really  had  no  good 
eoee  aa  regarded  that  Coraimny,  the  real  object  being  the  teetinir 
of  partieuar  latoa  which  tbey  thoncht  thay  oonld  try  upon  a  amall 
OooniaBf  haMer  than  a  lafjco  on*— had  tma  saooewfully  opposed 
hy  t6eConi|iaBgf  is  tlM  lint  ooarlipaiidtliareaaltaficBMd  IB  their 
fiavoar  io  tha  Ap|ieat  Ooork  Having  nalhliiB  fartliar  to  add,  ho 
woald  mova  tMt  the  report  and  aoooanM  ba  appiwrad  and 
adioptad* 

Tbia  was  eecondod  by  Kr.  Raabury. 

Mr.  Fata  was  glad  to  hear  the  Chairman  say  they  were  not 
going  to  proceed  uith  the  Islington  extension.  They  would  not 
loM  anything  by  waiting  to  see  what  would  be  the  result  of  M'orking 
the  olci  line.  He  notii-ftd  that  they  had  f-k-etod  an(lt^er  penttf'm.nn 
to  the  Hoard  in  the  iiUkce  of  .Mr.  Kobiu-on,  ru-i;;iieil  He  nskfil, 
lookitif,'  .'It  the  fact  that  tho  railway  wa^  ii  \rry  small  m.itlcr,  wax 
it  absolutely  iicrosiiwy  to  have  fix'e  dirr<?tor>'7  He  (lid  imt  w.int. 
them  to  wiirk  fo[-  nothing,  bnt  it  swetni.tl  to  hiru  th.it  thn:c  vv<uilil 
be  ample.  .'Vdsertint;  to  thewatro."  and  nahirios,  lio  askpd  whrther 
the  work  of  tuano^er  and  secretary  ODuld  not  be  done  by  one 
gentleman. 

Tbo  CauUnnaa  said  that,  anfortuoately,  they  were  bound  by 
thair  Aofe  of  FniiamaBt  to  havo  iva  dinotora,  and,  moreover, 
thtf  eoald  notda  with  aa  thiaa  famad  a  qoonun.  Though 
iIm  inoanio  of  tbo  Ompaby  lookad  anall  at  nnNBt»  tha  worli  eoa- 
OiOcled  with  ft  was  1)y  no  meam  amaU.  Thia  wai  a  railway  that 
raqoltad  a  very  great  deal  of  oonsiant  attootiaii  and  OUHMSmMntt 
TlM{f  ooold  not  do  without  an  efficient  staff  at  thair  hoadqnaitara. 
Thttf  moat  ramomber  tliat  the  number  of  |MU(«engent  carried  was 
9trf  largo,  and  the  number  of  trains  and  the  length  of  time  they 
were  run  exceptionally  so.  Tbev  were  therefore  obliged  to  dupli- 
cate tbe  staff  in  many  caaoe.  The  latter  was  therefore  necesnarily 
larjrer  than  W!\i>  ah'solntely  proportionate  to  the  traffic-  The 
rclfttive  C'X|M3ii?e.«  on  thih  liejvt  would  diiiiitii-h  a-s  the  trallic 
increasod,  because  it  would  not  lie  ncccM^ary  to  increaise  tho  Blatl. 
Aa  to  the  appointment  of  Mr.  Howard  !•«  Uiicetor  in  place  of  Mr. 
Hohiri'ton.  ttjat  pentlcMjiuii  repnuentod  very  larf;e  Rhareholdiiij; 
interciitK  iii  the  Company,  and  had  ^^'iven  tlu  iii  tho  Ijrnetit  of  lu.s 
aiivicc  at  the  iioard  for  a  long  tiuic,  und  La.d  iicuuii cd  e<jiif<idui-uhlu 
knowledge  of  the  Company's  atfaint.  They  tiiought,  therefore, 
they  couul  not  do  hotter  than  osic  him  to  take  a  seat  at  the  Board. 
Tbm  CliainDan  than  put  tho  laaolBtloni  wlucli  was  oartled  naaoi- 

Tho  'ptoaaadiJiBa  doaad  wtth  tba  uanal  vote  of  thaaka  to  tho 
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TlsL  I,  ,:;  .  uirly  meeiint,'  of  this  Company  waa  hold  in  Liver|iool 
on  Tu(«lay,  Sir  \Vm.  B.  Korwood  prcfiding.  The  report  ip 
alluded  to  m  our  "  Notes.  " 

Tho  Chairman  referred  to  ttie  progroee  of  the  workh  rluriri'„'  liio 
p-i!st  half  year,  and  said  ho  was  pleased  to  ^ly  thai  they  h:ul  made 
*-iii.'fa''tory  pttij^Te**  indeed.  The  main  t-trncturc  had  .id v. meed 
eonth  to  the  Collingwood  I»oek,  in  the  eourse  of  whieli  tlirce 
impoi  taxit  o|jening  bridges  had  bixa  isotmlructeti.  Tlie  toundationt* 
were  completed  as  far  south  as  St,  Nicholas  Church,  and  they 
expected  the  main  structure  woukl  bo  advanced  to  that  point  by 
tho  aod  of  Saptamhor  ar  tha  hanmilnK  of  Ootoitar.  Daring  the 
paat  dz  months  tbey  bad  ocaotad  iwo  muee  of  tbe  maio  structure, 
aad  tha  contractor  axpaotod  that  Ilia  whola  of  tho  foundation  for 
tlw  aoutbern  aootion  would  be  completed  within  foor  months.  It 
waa  aomewhat  rash  to  ha7.ird  an  opinion  as  to  when  it  would  bo 
completed,  but  he  hopcxl  tliat  t.he  forecast  which  he  gave  at  the 
last  meeting  would  be  realised,  and  that  when  the  Bharenolders  met 
Offain  next  spring  they  would  be  within  measurable  distance  of  the 
oomiiletion  of  their  imj>ortflt)t  undertnkinK.  Tho  (wsition  of  the  line 
on  tnc  southern  Hoction  would  be  f:han|fed  wmowhnt  from  what  it 

waa  originally  propoaed  to  bo.  The  original  pLut  waa  to  alovatoit 


along  the  Wapping  Dock  and  warehouses,  but  bv  the  liberality  at 
the  Cor|K>ration  of  L4ver{x>ol  and  the  liock  Board  they  would  now 
be  able  to  keep  on  the  same  level  all  through.  That  was  very 
important  for  the  succMsful  working  of  the  railway.  Durinjg  the 
(Kist  !>ix  montliK  the  rHrfctorn  had  c'^o"  Metiou"  PonHdwation  to 
the  tiiejinn  of  propulsion  to  he  ernploywl,  and  they  had  viHitcil 
variou.H  electrical  works  m  fhe  fouutry,  including  the  electnc 
railway  now  working;  in  1/7: i  :  n  They  bad  had  the  advantage  of 
the  advice  of  Mr.  I . rejit head,  tho  cri(,'ineer  of  the  railway  running 
under  tlie  Tliamen,  and  after  carefully  considering  the  subject, 
they  hod  docidod  lo  udopt  electricity,  becauee  it  would  be  safer, 
cleaner,  and  more  economical  in  its  working.  Tenders  were  then 
invited  from  the  principal  manufacturers  of  electrical  machinery, 
and  the  Directors  had  accepted  the  tender  of  the  Electric  Con- 
struction Corporation,  of  W  olverhampton.  The  electricity  would 
be  ^'etterated  at  a  central  BtatiaOi  to  ba  loaaled  aear  the 
Wellington  Dock,  a  pottition  whioh  thay  bad  haea  liirtviiato 
enough  to  obtain  from  tbe  Dock  Board.  By  baving  their  atation  at 
that  iKtint  they  contd  obtain  water  at  aa  advantage,  and  they 
would  also  have  the  advantage  of  having  their  ooal  tippod  from 
the  railway  overhead,  without  the  neeeulty  <rf  OUMtruoting 
buildings,  etc.  In  that  %Nay  they  would  save  a  conaldarahlo 
amount  of  money.  Tha  alectricity  would  be  conveyed  by  a  oeotial 
rail  to  the  motor  cars  which  will  compose  the  train.  The  journey 
from  end  to  end,  including  stoppage*,  would  be  made  in  25  minutes. 
In  order  to  wifepuarrl  the  sharpnoHer.')  as  tnnrh  n."  posnihle  from 
the  many  conlirn;encje-' which  be-ct  railways,  a  contract  waj<  made 
with  the  Klfctrir  ( 'onstruction  t  orfxirnt  ion  for  w  ork'.ni;  the  train 
at  a  lixeil  price  iK-r  train  mile  for  two  ye.ars.  That  in  itself  wa.s  a 
fjuaratitee  that  they  would  work  it  tuilely,  and  al  the  liame  time ^vo 
the  liest  pos.sihic  machinery.  He  wai^  .sure  they  would  be  gratified 
at  tho  prtit(ri-e«a  of  tlie  wotkii.  Thov  had  ti.vl  ttieir  rlifiicultiee,  but 
ho  waa  glad  to  be  able  to  say  that  tne^c  had  boon  F.unnoiint«(I,  and 
now  he  hoped  that  there  would  be  no  furtbcr  obijtitcle  to  Ute  work 
pragreMliuc  with  gre^  rapidity,  and  be  really  thought  that  at  the 
next  meotuv  of  rao  aiuuoboldon  th^  would  bo  wuhia  vary  near 
distance  of  tho  oompletion  of  tha  railway.  With  theaa  leaMrka 
he  begged  to  move  the  adoption  of  tlw  ra|Mrt. 

Mr.  J.  B.  Braneker  seconded  the  motion,  and  it  was  carried 
unanimously. 

Replying  to  various  (questions,  the  Cbairman  tuiid  that  the  main 
atmoture  had  now  been  advanced  to  the  Claienco  Dock,  and  the 
Company  had  decided  to  have  first  and  second  cUmob.  Faros  had 
not  vet  been  resolved  upon.    The  S^d.  i>er  train  mile  covered  the 

whole  of  what  were  known  as  the  locoiiiotivo  expense*  of  the  lino. 
It  IukI  been  the  intention  of  the  Direclorn  from  the  tir^t  to  ojien 
the  northern  section  as  Hoon  a8  it  was  eompletol  ;  i>ut  a  prent  deal 
w i.nild  depend  upon  tho  completion  of  their  electrical  plant  and 
f^eneratioji  station.  In  other  wonln,  ibu  KUUthei'D  fie<:tion  kob  bcinf; 
proccede<l  with  s,-,  rapidly  ih-it  it  might  be  completed  by  tlie  time 
the  eleclriutl  e<]uii>inent  wai<  re<xd y,  and  in  that  care  all  sections 
of  the  line  would  be  o[j<-nc<l  together.  The  Directors  did  not  at 
present  conteuvpiato  ituviiufacturing  electricity  for  illuiniiiating 
purposes,  except  for  their  own  uses.  The  line  would  lie  lighted  by 
electricity  manufaotured  bv  tbemaelvea,  but  if  tbey  went  beyodd 
that  they  would  reqiuoa  nr  larger  area  for  geoeratiag  plant,  and 
they  must  bring  thairown  boflineMto  a  alala  of  alBau 
tbey  attemptea  anything  in  that  direction. 


UNITED  BIYER  PLATE  TELEPHONE  COHPANY. 

The  fifth  ordinary  f,'cncral  mooting  of  this  Company  wo*  held  on 
Friday,  ~,tk  iitat.,  u.1  VViuche.stef  l^use,  Mr.  J.  Irving  C-ourtemy 
pr  (hiding. 

The  ChatraMMi  said  tho  results  of  the  past  year's  working  of  the 
Company  had  Iwcn  entirely  governed  by  one  factor— the  ko\i1 
premium.  The  groMt  income  for  the  past  financial  yis&c  had  been 
£I(I6,'2;>9,  as  com|Mircd  with  £lOii,B\2  in  the  previous  year,  the 
difference  arisins  solely  from  the  diminution  of  their  saleebusincuiw, 
which,  in  coaadaiation  of  the  long  oredila  raitoatary  in  the  River 
i'late,  thev  loul  aottiuMghtitpradent  to  pnih.  Uore  mooev  bad  lieeo 
laoaivad  m»n  snbacribom  and  mesaagea  in  tbe  year  nndor  raviow 
than  Id  tbe  previous  year,  although  there  had  bem  a  oonridarahto 
falling  off  in  the  total  number  of  their  subscribers.  No  fewer  than 
1,009  )W'W  lubHcrifx^rK  came  on  their  books  cluring  last  year,  and 
ho  believed  they  would  find  ibcir  exporieooa  to  bo  too  aama  aa  had 
boon  found  in  other  ontorpriiMSS— that  thO  MiMOlfbaia  WhO  ttUBO  OB 
during  a  period  of  financial  tightnew  were  more  permanent 
subscribers  and  wore  better  payers  tiian  tliotic  who  came  on  during 
s  fierifvl  of  inflated  commercial  proi-[«'rity.  Their  working 
evjioii-scs  in  the  River  Plate  h.vl  been  i.'iO.l^tl,  a  re<luction  of 
i;6,a4itf  compared  with  thoffe  of  the  preMous  vc;ir.  Thia 
reduction  of  In  |K'r  rent,  li.id  been  tho  result  01  economies, 
notwithftjvndin;^  the  iuereiisod  cost,  to  a  eonwionvblo  extent, 
of  muterials,  {general  e\|>anse8,  and  taxes.  Further  economioa 
tu  same  u.xtcat  woiti  anticipated,  but  ui>lc««  u  reduction 
occurred  in  the  gokl  premium  a  greater  dojjrcc  of  exficndituit) 
must  bo  ex|ioctod.  Tbis  would  noceesitate  such  a  rise  in  tiieir 
rates  aa  woold  at  tenei  oMet  tho  increMod  aacpenditnroL 

fleet  ti 


regretted  that  tho  Miaalan  ware  anaUa,  far  tha 


He 

time  in  tlie 


ComiMiny'B  hiatofyt  (o  daelaio  a  dividend.  Tliii  waa  entirdy 
owing  to  their  km  on  emhange,  whioh  had  amoaBted  to  £96,019, 
or  nearly  121  pw  cent,  on  tho  Company'a  naid-ap  oapitaL  With 
only  a  sught  revival  of  commercial  afllnra  la  Boanoo  Ayrea  and  a 

fall  in  the  gold  premium,  tho  Company  would  noon  again  be  in  a 
dividend-paying  condition.  TeicH^ruphic  adviccit  from  Buenoa 
Ayrcs',  datoil  the  4th  iniit.,  stated  that  tboir  reoei^te^or  July  had 


bc«n  hotter  than  thono  for  the 

report  and  aooounte  were  adi^pted. 


of  iMt  jaar.  Tbo 
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CUBA  SUBMARINE  TELEGRAPH  COMPANY. 

The  fiiiiiefli  oniuuii'v  ^icikthI  iiu'olin^;  of  t.liiri  (  (Tia|i/uiy  was  held 

oil   \V,_.  Ill,-   i'  , :i.t  tllL'  oriuTrt,  Olli    r.lOlnl  nttll'l. 

Mr.  Thomaa  Greenwood  |iii--ulijd,  nwl  -latcil  that  the  i'ccci|)t!i 
fill-  ilic  liulf-yOAr  to  .Imin  'A')  !a,-f  wore  not  -o  l;.r„'f'  tUo»e  for  the 
carr4a«pon(lin(r  (lerioii  of  ilic  [titiviouo  veai.  riiis  had  been  owin;f 
not  to  any  want  of  tnule,  but  to  tho  iin|>udimuiitM  niuMxi  by  the 
brtMltutg  down  of  ouu  of  tiweir  cabloe.  Ar,  however,  tliey  now  hod 
UMk  oMm  <lD|4ioRt«l  frait  Mid  lo  end,  it  waa  hiehty  im}irob- 
whh  tbatncli  •cireumaUnM  would  ooour  aguin,  aiul  th«r«for«  tliey 
might  look  to  tiMir  ravQoue  ctMitinuins.  Th«  ruMun  had  been 
oampletoii  darioe  the  half-year,  and  tne  charge  had  been  ratiter 
Ip^s  than  in  tho  June  hnlf  of  ISilt),  th«  reicult  heiii^  tlxit  th«y  htul 
rut lic-r  a  larger  mm  to  rarry  to  the  creilit  of  the  ie»ervo  fund. 
That  fund  now  amounted  tu  LTH.HJO.  They  bad  ex)icjnriL'l  about 
£22,j(J0onuew  cable,  and,  tberpfore,  but  for  thiKoutLi>.  ulnuh 
rtsally  wi»?<  jirojierly  inveotod  for  use,  their  r«wcrve  fund  would 
Hinoutit  Miiw  to  lather  over  £100,000.  The  suit  with  the  Sjianish 
Uoi. frniiKtit  uiado  olow  jtroprpiBx  ;  nrirl  he  could  not  cay  when  the 
case  woul<i  some  on  for  hv.inu;^  Tl.<-  'loluy  wii»  not  vcty  |>n;ju- 
dicial  to  them  — in  fact,  all  that  they  wanted  watt  that  there  might  be 
porputual  delay.  Thoy  wanted  a  decii«ion  that  the  (iovei  iiuient  hud 
not  the  rif;ht  to  giant  the  concCffvioii  which  thuy  o|ipo>icd,  niul, 
until  tlii.'<  matter  wim  dccidc<l  aj^ainHt  the  CoinimnVi  they  were 
Koing  on  with  their  biisinei»M,  and  theiroitponent^^couKI  do  nothing. 
nOOOnolnded  by  moviit};  tiic  jidu|>tion  uf  the  re|iurl  and  aceountx, 
which  was  MOOndod  by  Mr.  A.  F.  Low,  and  carricil  uiinniinoiinly. 

Oividtndifur  thebalf-yearattberaUaflOparceat  per  annum, 
nbjecl  t»  taoooie  tax,  oa  the  pntaraiiea  ■harea,  and  at  the  rate  of 
B  par  cant,  par  annum,  free  <rf  inoomo  tax,  on  tna  ordinary  aharas, 
were  decUired, 


MONTEVIDEAN  AND  BRAZILIAN  TELEGRAPH  COMPANY. 

A  general  mcetiti);  uf  thiH  (  'om|MUiy  wan  held  on  TuaHday  at  the 
ottoee,  C'optball'itvenua.  whau  tho  report  and  oaah  aoaount  of  the 
liquidatar.  Mr.  (ioorgo  Fmaar,  wen  aiiproved  and  ado|ited. 


CIIY  NOTBS. 


Tho  rucoiiil«  for 


Snbuorlne  Teleernph  Company 
last  week  :i  mount  ■■I  to  Lt.L'l.'l. 

Weat«m  and  BrasUlau  Telegrapb  Company.  -Tho  tratlic 
receipU  for  tlie  weuk  ending  July  :U  woee  f-i.WKl. 

City  and  Sooth  ifOBdea  Ballway.— The  receipU  for  the  week 
ended  the  8ih  inat  wan  £881,  againat  CMS  for  the  weak  eadiiif; 

Aiiguet  I. 

Weetem  Conntlea  Teleplioae  Compaay.  — The  hnlf-ycurly 
warrauu  for  dividend  to  June  30  ktft.  On  |iie  preference  aharea  <H 
thifi  (  'om|»any  at  tho  rata  of  ft  per  cent,  per  aannn  were  poatadon 
Uatarday  tbo  tith  inaU 


NEW  COMPANiES  REGISTERED. 


Kserxy  Oaa,  Kleetrto  Llgbtlag  and  Power  C«mp«ay,  Miwlta d 

Hs'^i-^tcroil  by  A.  Horbclot,  .">,  ( 'hancciy-liinc,  \V.(V,  with  a  rn|rilal 
of  £'JI>.0<J<l  in  £1  shnren.  Objo<>l :  (u-iiniiv  certain  |utteiit>" 
relntini;  to  f(a^  lighting,  and  to  devclu|i  and  work  I liu  <auiL- :  to 
carry  on  the  buaineM*  of  merhaninal  enyinooii',  olr.  Ke|cii>Ujrcd 
wikbinit  arlidea  of  aaaoeiation. 


PROVISIONAL  PATENTS.  1891. 


Acumr  4. 

I31M.  mnmmmmtii  to  entfeei 

p«penea.  William  Blenheim,  Q|{hani,  Surrey. 

mnU  AB  lin|»rove<  aoakak  ftw  li 

Jolm  4^'riggal,  Jaaica  iterfcley.  and  (Imrtea  lf*radericlc 
WiUianuon,  34,  aoathamplen*bttildlitfR,  London. .  (1^plei« 


BOaoiM  Caell  DymoDd,  I,  Lard'BCraat,  LtvenMol. 
^Ndaridt  Ttaler  Rosbaok  and  Henry  rrederiek  Band, 
Dited  Stntea.)  (Complete  apeoifloation.) 

tkarclMr.  Bdwaid  Caaper,  4,  Soutb'MtTeeC,  FInabtiry. 
(BrnO*  Vlanago,  Italy.) 

Ai'Gcn  &. 

I32G0.  Imprereaentc  in  aleetrleal  ewllehea  $mA  anM|  ftaaa. 

William  Hiutii>l<iey  Wbeatley,  40,  Gbanoery-lane,  London. 

(Alirad  A«hfalck,  iiormany. ) 
lt2B&  Tmiweaennnla  In  alenlilnal  iiiiiilaiil  iiialiliiianil  I  liiiig 

derleaa.   Charles  Fery  and  Eugene  Ducretet,  45,  South- 

aibpton.buildinga,  London. 
18268.  Iaaprwva«a«Bta  la  eleetxieal   are    alarma.  WtUiam 

Wilaon  Horn,    151,  Strand,  London.     (BrnnawiBlk  W 

Laonard  and  John  C.  Mkbol*,  United  State*.) 


13(269.  An  Improvimrnt  in  connecting  the  condnotan  Of  eleo* 
trteal  glow  loxnpa.  Edward  Alfred  Gimiogbam,  28, 
aottthamptMi-baiidinga,  London.  (Complele  ■pacUoation.) 


1.1-'74. 
13-^80. 


AffiosT  0. 
Improvements  in  cleetrfe  metera 

(!,    \"ll-tri|-i-|   I    I, 111,   l\rii-    ir:'.iii,  [..ilhii; 


Pnre.^  Eugene  Singer, 


Improvemcnta  in  cloctricol  ooudulta  and  oendootora. 
•iobo  Maekinleab  Maak^  Manra^  IM,  8^  Vinoent-atreet, 

IMIu.  ImprovamaBts  In  arc  lampa.    .Tiinic.H  Yat«  Johnaou,  -17, 

I,itim)l!i'?i  iiitt  tielfJx,  I/in((nn.     (f  fiailcK   Ucllen?,  Krancjoi) 

;i  ■  ,ii  ,)i 

ImproTementa  la  tfilepliony,  and  apparAtos  IbarafM'. 
Milo  UiSofd  Kalhin,  M,  8onthampton-bnildiBeN,  Loadon. 

AT'<:fNT  7. 

Bleetrle  toll  tale  for  tlie  oontrol  of  maat  Iwad,  aton, 
and  aide  Uchta  on  ataaoMn.     Lton  Harry  COn&,  U, 

Crowle-ntrect,  Ilodon-road,  IlulL 

Improvementa  in  dynamo.«l«tetrle  maehlnea  Ueorge 

ForboH,  34,  (ireat  (ioorgontruet,  Woituiinater,  London. 

Improved  telophoae  traasmlMar.  Jobnl 

.11.  I,oi;il);i-fl  j"lrcot,  Liondun. 

improx  cnioata  in  oloctrlc  tolophona  swltchea  aad 
system*,  iliomn."  Hi-in  eii  Slop«r,  .TiS,  IIi>rii  Uolt>oru, 
London. 

Improved  eleotro  manual  devtcca  tar  tha  aetoatloo  of 
(ravlty  Bicnal  arma,  polnta,  and  the  like.  Hen!\ 
Ilaringbon  Leigh,  '22,  Sotttbamptoa-buildiaK")  London. 
(A.  UilUiret  and  Albert  Hqgnat,  Fnooe.)  (Cwplote 

Mpecificalion. ) 

An  Impreved  alaetrlo  or  galvaate  brnUi  AMatr  "Bamf 

Hyn^r,  iV^.  Chancery  luiae,  London. 

Improvemonta  la  alaetiioal  ooataoM.    QeOCge  FocImI, 

2-1,  SoulKainpton  btjildinKS,  liondon. 

Imprevemonta    In   dyiiani*.«l««trle   gaMntan.  Jtan 

Henry  C'oMii,  4U,  C'hatieery-laoe,  Loodoo. 


1 

133»J. 

ixm. 
i;»7i. 

1.1172. 
tSS84. 
13387. 

i.-m:*?. 
i:M4i. 
1S446. 

i:im>. 


Afromr  S. 

An  Impruvoa  m^^thod  of  and  moans  for  eloctrloal  cam- 
muntcntion  bttwcsn  porta  of  railway  trains.  Artlmi 

.Iiihji-s  Ihnvo.-,  ^1,  J  iLjii'  U  -  1    11  [.iiikIoii. 

An  improved  wave  power  motor.  William  Wilson  Horn, 
151,  Strand,  London.    (Iloniy  P.  Bdland  ami  JnoobA. 

Fijcher,  United  Statew.) 

An  Improvomont  in  secondary  voltaic  batterloa.  Willinm 

.loeeph  Stnr  koy  liiii  biM -.Stai  kcv,  L'S,  Sout  liaiiipton  bniMitiL;-, 
Lonuon. 

Improvemonta  rcLatisj^  to  thm  coating  of  artlelea  with  a 
new  motalllo  alloy  by  cloctro  deposition.  TIkj  l..<uulon 
MotallunhL-ul  l  umpany,  Limited,  and  Shcrard  Uatiurii 
Cowper.Golea,  46,  Smtbanpton'baiMiaiie,  London. 


SPECIFICATIONS  PUBLISHED. 

ina 


iioos. 

i-_N:i-i. 

I44IM 
14411. 
144>v4, 
I4e9t{. 
l4ffiW. 
l«O0. 
10279. 

xmm. 

Ifl74fl. 


Onekeo.  M. 

Electrical  meter.  Wili<on 
Blcctrlral  switches.  Snell. 
Secondary  batteries. 
Slootrlo  awltoli,  e(«. 
Talagraphle  relay. 


S.1. 


sd. 

.Hd. 

NiMc-ii.  S.I. 
Kverol  and  Kudliiig. 
Uay  ly  (Treber)  M<i. 

(^rompton  and  Cbamen.    Is.  M. 

    _t  Walton.  4d. 

Klo«tH«al  enetlB^er  TnirTnlt    Slawianefl'.  Sd. 
Magaeto-tiaetrle  tetepfeeae  appwratm.    Fniaer.  Sd. 
■leotrte  lampa.    Tunit'i  .  s.| 
Xlaotrloal  traoaformai  a,    Wotdcee.  Vd. 

imi. 

Electric  railwny  systfiTTiK     F.nj  ly  (\Veelu»)i.  M. 
Bleetrieal  oonduotor.    UoIiuoh.  4d. 


COMPANIES  STOCK  AND  SHARi^  LIST. 


tiant 


raid. 


Trie 


Bnuh  Co   .... 

—  Prof.   

India  Bnbbar,  OntU  Paieha  *  Ttkgrafli  GOb 


Metropolitan  Blectric  Supply 

London  Kleotrie  Snpiily  

Swan  United  

St.  Jamas'   „..„.. 

National  Telephone   

Electric  Conetructioii  

WoMmiaatac  KlaQtrjc.M.i.M...> 
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NOTEa 

FvitnitSw— Th*  Ebefncol  Worii  for  kagoMt  8  eooftains 
a  apBilniif  ItkaiMn  of  Mr.  W.  IL  Moidtj. 

Omagh. — The  Town   Commissioners   of  Onugb  ^re 
dtisirouB  of  bavinf;  iNurticuUn  of  the  coat  of  lighting  the 
'  town  by  deetriiiitj. 

P0w«r  ttom  Wmigmtm, — ^It  ii  pvopowd  to  tnamiit 
^|>ower  electrically  all  the  way  from  Nugum  lUlt  to  the 

forthcomitit;  Chicago  Exhiltition. 

,  Liiabaru  (Ireland). — The  gas  company  of  Lisbura 
hftve  advanced  the  priee  of  public  lighting.  "Ilie  Botlioritiw 

are  considering  the  question  of  electric  light. 

Fleetwood. — At  the  last  meeting  of  the  Fleetwood 
Improvement  CommisaionerB  the  correspondence  upon 
^  electrie  Ughting  im  left  ow  till  next  naating. 

Chertsey. — The  gas  lighting  of  Chcrtacy  has  boon 
settled  for  Uua  year  at  £3.  Sc.  per  lamp.   Tba  question  of 
t  conndeniible  «ztMi«on  to  Addlefltone  u  to  Iw  woniired 
I  next  year. 

'  Telephone  at  Clithcroo.~Tha  Glitheroe  Wntch  C-om- 
nittee  rotuseu  to  take  siuy  part  in  the  connection  of  tho 
police  office  with  the  worUioaae  bj  tdepliODO  w  pnypoeed 
by  the  Board  of  Guardians. 

Nomenelatiire. — Confusion — we  mean  no  joke  —  is 
often  experienced  between  a  fuse  and  a  fuse  ;  that  is, 
between  a  fusible  strip,  and  a  box  with  termitmis  tu 
I  con'iun  it.    It  is  proposerl  to  call  the  fornior  "fuse  links." 

Sopliia.— Premiums  of  10,000,  7,000,  and  d,000  francs 
trill  be  Awarded  by  the  eiithoritNi  of  fiophia  for  whemea 
of  lighting  that  town,  the  «dd  ecbemes  to  remain  the 
property  of  the  town.  The  pkoi  will  be  opened  on  2Bth 
December,  ISOI. 

yiat— d  SdMoL — ^A.  oomplete  initaUation  ii  being 

erectc'l  for  the  lighting;  nf  Fiilsti^ul  .School  by  Messrs. 
Druko  and  Gorbam.  The  lightiog  is  being  extended,  not 
only  to  tho  tehool,  bnt  to  the  ebapcl,  gymnuiam,  infirmiry, 
and  othor  onthwldings. 

Brasll. — A  sample  electric  railway'  instillation  has 
been  sent  to  Brazil  from  thu  United  States,  consisting 
of  one  car  with  25  b.p.  moton,  a  60,000  watt  genmtor, 

and  entire  equipment  for  a  IVmile  track.  If  mooeMful, 
complete  plant  for  GO  cars  will  bo  required. 

Bowdley. — Tho  Bewdley  Watch  and  Lighting  Com- 
mittee raportad  that  the  offler  of  the  gaa  company  to  light 

the  jjublic  lamps  for  the  cip;ht  raonchs  from  September  1st 
at  X2.  lOs.  a  laiop  bad  not  been  acceipted  by  the  committee, 
which  hoped  to  make  moM  iavonraUetanna. 

SImMo  AdwerOrtiiC.— The  whitewaibed  walla  of 

tunnels  are  nscil  in  Chicago  in  a  novel  advertisement.  On 
the  centre  of  the  roof  is  a  wire  placard,  arranged  in  such  a 
way  that  the  glan  from  the  electrie  light  casts  huge 
<^ha<lo\vcd  lattan  on  the  wall.    Enterpriaing  advertise) 8 

may  not«. 

Central  Station  Arrangement. — Wo  notice  that  a 
work  on  central  stations,  by  M.  G.  P.  Annoy,  entitled 
"  Manuel  Pratique  <lc  rinsullation  de  la  l.mnitTO  Klec- 
trique,  Stations  Centrales, '  has  been  published  in  Paris 
(K  Tignol,  53,  Qitai  dea  Oranda  Anjpiatloa,  Faria,  7C), 

with  99  Bgurcs  and  10  plate.-!. 

Lynton, — The  Devon  Electric  Lighting  Company  intend 
to  apply  to  the  Board  of  Trade  for  a  provirional  order  to 
supply  electric  lighting  to  Xynton  and  Lynmouth.  The 
application  will  be  made  in  November.  Ventilation  shafts 
have  been  affixed  to  tho  present  electric  lighting  plant,  and 
other  improvements  are  being  made, 


Slootrio  Ugbtiiis  la  IrolMuU— The  aeaport  of 
Lame  baa  been  lighted  hy  eleetridty.  Tbk  is  Urn  flieb 

town  in  the  North  of  Ireland  which  bas  adopted  the  new 
light.  This  installation,  like  that  of  Carlow,  has  been 
carried  out  by  Messrs.  J.  £.  II.  Gordon  and  Co. 

Dover.— At  the  hat  meeting  of  the  Managing  Coeamittee 
of  the  Dover  Town  Council,  a  letter  was  read  from  the 
Brush  Company,  stating  that  the  letter  of  the  Conndl'a  r» 
electric  light  was  under  consideration,  but  that  tone  waa 
required  to  give  a  satis&wtwy  answer  ;  and  also  llHt  OM 
of  the  company'a  engineen  waa  ahoot  to  viht  Dover  and 
report, 

Balda.— We  notice  that  the  MoHUeur  /nMtf  (Aug.  13) 

gives  particulars  of  a  contract  invited  by  tli':  ate  of  Bahia, 
Brazil,  for  public  lighting — no  systom  mentioned — from 
dM  9th  May.  1892,  the  contraet  with  the  Bahia  Gaa  Oom- 
pany  expiring  at  this  date.  The  contracts  are  to  be  in  the 
hands  of  the  secretary,  Manoel  Pedio  do  Resendo,  Bahia, 
by  30th  of  this  month. 

AManalMTuTCttt  lIMara.— Jtsadsn  of  thepatenta 
column  may  see  that  two  specifications  were  accepted 
last  week  for  alternate-current  motors,  one  being  the 
complete  apedHeation  of  Dolivo-DobR>woUi«  and  tho  other 
a  motor  invented  by  Mr.  Arthur  Arnot,  of  Australia,  which 
we  mentioned  a  few  weeks  ago.  lliere  is  alio  an  improved 
generator  far  multi-phase  ewieati. 

Sydenham. — A  new  company  ha*  been  brought  oat 
this  week,  the  Electric  Installation  and  Maintenance 
Company,  for  the  supply  of  electricity  to  the  Ciystal 
Palace  and  the  district  of  Sydenham.  The  capital  is 
£100,000  in  £10  shares,  of  which  Messrs.  J.  E.  H.  Gordon 
and  Co.,  who  are  contractors  to  the  company,  are  to  take 
over  a  thousand  ae  part  payment  of  plant. 

Liverpool. — The  Liverpool  Electric  Company  have 

objcctcil  to  coitain  charges  ramie  by  tho  Liverpool  Cor- 
poration fur  the  le^Kiir  of  roads.  It  was  stated  at  the 
meeting  of  the  Health  Committee  that  the  Corporation 
were  on  the  safe  side,  as  the  comiMiny  had  dejmsitod  £500, 
from  which  the  amount  could  be  deducted.  If  a  dispute 
arose,  the  Board  of  Tmde  would  erbitnite; 

Bamsley. — At  the  last  meeting  of  the  Barnsley  Town 
Council,  the  minutes  were  rend  of  the  Park  and  Lighting 
Coniiuittoe  meeting  bold  July  31.  The  borough  surveyor 
laid  before  the  committee  a  scheme  and  plan  prepared  by 
him  for  tho  supply  of  electricity  to  a  smaller  area  than  the 
one  referred  to  in  the  Baroaley  £lectric  Lighting  Order, 
and  the  eommittee  adjonmed  the  eoadderation  thereof 
until  their  next  meeting.   The  minutes  were  confirmed. 

Glasgow.— At  tho  Glasgo'iv  T  v^vn  Council  meeting  laat 
week,  it  was  stated  that  at  the  meoUng  of  the  Gas  Com- 
mittee it  was  decided  to  take  the  advice  of  Sir  William 
Thomson  with  regard  to  various  matters  which  had  recently 
cropped  up,  and  which  were  of  vital  importance  to  tho 
question  of  the  electric  lighting  of  QIasgow.  Under  the 
circumstances,  Cnuucillor  Colquhoun  agreed  to  delaj*  for 
a  month  tho  motion  standing  in  bis  name  with  reference  to 
eleetrie  light. 

Collodion  in  Xleotroplating. — In  a  recent  {Mtcnt, 
HeiT  Falk,  of  Berlin,  claims  the  use  of  photographic  collo- 
dion as  a  conducting  layer  to  be  applied  upon  the  body  bo 
be  plated.  After  di^ng  and  expoeing  to  the  light  the 
silver  salts  are  reduced  by  tho  sulphate  of  iron,  and  pro- 
duces a  metallic  surfaoe.  This  process  is  often  described  iu 
leetoree  on  phyeiee,  and  baa  been  employed  mora  partien< 
iarly,  it  i.s  sai  l,  for  soma  time  back  to  the  plating  of 
dowers  and  insccu, 

Klootrio  Core  for  Soiatloa. — A  correspondent  of  a 

medical  paper  says  thnt  if  the  positive  pole  of  a  galvanic  , 

r        r  ^lym^^ij'^y  Google 
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battny  iamng  the  pole  (flarbon  prafomd)  oovwed  with 

absorbent  cotton  and  moistODed  with  chloroform  he  put 
OYer  the  parts  sufferiDg  from  fciataca,  and  five  to  10  milli- 
vuptrm  of  eiDTBiili  panod  tbroof  h  it  crery  otlrar  day  for  m 

short  time,  a  cure  will  bo  effected,  providint;  there  in  no 
cooatitutional  trouble.  The  oegRtive  pole  can  be  applied 
•I  any  ndteUa  pho*. 

Sftorage  Can  in  Ameiiea*   Storage  cars  will  loon 

be  again  aeeu  in  New  York.  The  recent  decision  as  regards 
the  Bnuh  patents  ia  respontiblo  for  thia  action,  and,  in 
addition  to  16  am  fonnaily  mod,  it  li  italsd  that  the 
whole  of  the  Fourth-avenue  route  will  be  equipped 
accumulator  cars.  Washiagton  is  to  have  44  such  cars  at 
onee,  aod  IndiaiMpolit  and  Naw  Orleam  are  to  kava  trial 
systems.  A  battery  syitan  fa  aba  to  ha  aitalilidiad  at 
Newton,  Massachnselta. 

A  Theatre  Struck  by  lagbtnitipr.  -At  Groaawar- 
dein,  in  Hungary,  on  Monday,  a  flash  <  [  li|;htnin<;  struck 
the  theatre  durin;^  a  (jerformancn  The  audience,  believinj^ 
the  house  had  taken  iire,  rushcxi  to  the  doors,  tbo  conse- 
quence being  that  a  number  of  women  fainted  and  fell 
under  the  feet  of  thee  in  the  rear.  Ilappily,  some  of  the 
more  cool-mindcU  among  the  audience  were  able  to  reassure 
tlia  crowd,  and  no  sarioae  injniy  was  don&  Tha  perform- 
ance, however,  could  not  be  continued. 

I>aath  of  aa  AnatraUaa  Klootrioal  BngtBOor. — 

Mr.  Henry  E.  Dicltenson,  of  Sydney,  met  a  sad  death  when 
attending  to  the  electrical  machinery  at  the  Australia  Hotel, 
Sydney.  He  accidentally  fell  off  the  stage,  striking  his 
heud  against  some  ironwork.  Mr.  Dickenson  was  recently 
elected  secretary  to  the  Engineering  Aeiodation  of  New 
South Walee.  Previous  tohisappointment  asengineer  in  chief 
to  the  Australia  Hotel,  he  was  engineer  in  the  Patents 
Ofiea.  Ho  waaMTeanoU,  and  leavM  a  widow  and  child. 

Atmoopherio  Blootrioitjr.— It  is  usually  thought 
that  there  is  a  normal  diurnal  variation  of  the  atmospheric 
electricity  in  calm  weather  and  a  dear  sky.  M.  Andr^, 
however,  has  given  publication  to  observations  made  with 
a  Mascart  registArinfr  electrometer,  which  do  not  confirm 
these  views.  Thti  fact  seems  tq  be,  according  to  these 
obeorvationg,  that  there  ore  three  physical  causes  for  the 
variation  :  direction  and  force  of  the  wind,  barometrical 
pressure,  and  amount  of  water  vapour  in  the  air  ;  and  that 
coneetad  Ibr  IImn  tkore  is  no  dionial  vadatkm. 

DovMo  C^lladora. — A  new  idea  in  compound  engine 
practice,  almost  as  radical  as  that  of  compounding  itself, 
has  been  put  into  practical  use  by  F.  W.  Johnstone,  super- 
intendent ol  the  Mexican  Central  Railway.  In  this  the 
high-pressure  cylinder,  of  1  tin.  diameter,  is  enclosed  within 
the  low-pressiire  cylinder  of  30Jin.  diameter,  giving  effective 
area  equal  to  a  eylinder  of  24}in.  dtameter.  The  stroke  is 
24in.,  and  the  two  rods  of  the  low-pressure  cylinder  are 
coupled  with  the  single  higb-pressur&rod  to  one  cra«s-bead. 
A  test  of  12  trips  is  stated  to  bavo  shown  an  eeonomy  of 

2r)  p^r  ront  in  fiip! 

Slectrio  Railway  MatoiioL. — The  progress  of  elec 
trio  ndlwaye  in  Amflriea  ie  wall  illniliBted  by  a  oonpleta 

catalogiie  of  material  fni  their  construction,  issued  by  the 
Electric  Merchandise  Company,  of  Chicago.  Testing  sets, 
uetan,  nwiateneea,  lightning  arreetera,  ewitefaea,  fnaec, 

headlights,  and  gongs,  down  to  celluloid  cheeks  for  pas- 
sengers, are  all  illustrated  in  their  latest  forms,  bosidM 
troUays  of  inganiona  make,  carrying  poita  of  wood  and 
lattice— plain  and  artistic  ratchets,  insulators,  and  cables. 
It  would  form  a  good  guide  to  the  present  method  of 
carrying  oot  elaotm  ndlway  details. 

PoaaaaeOb — The  Lighting  Committoe  of  the  Penance 
Town  CoQwa  CO  Aufmt  12  rapnrted  that  tkty  oonakknd 


the  time  bad  arrived  when  it  was  advisable  that  the 
lighting  of  the  borough  should  be  in  the  hands  of  the  local 
authority.  Aftor  having  thoroughly  considered  the  respec- 
tive merita  of  gaa  and  eleefericity  and  the  probabla  cost  of 
obtaining  the  nn  r-sary  onlcrs,  acquiring  and  erecting  plant, 
they  recommended  that  within  the  forthcoming  session 
application  shoiild  be  made  to  tbo  Loeal  Govemuant  Board 
for  powers  for  gas.  After  a  long  discussion  the  report  wao 
referred  back  to  the  conunittee  for  reconsideration. 

Tnlse  HIIL— Tbo  landenoa  oi  Mr.  G.  Ifason,  Glen- 
thome,  Tulse  Hill,  has  been  very  thoroughly  fitted  with 
olectn'c  light  by  Messrs.  F.  and  0.  Osier.  Some  time  »gft 
a  GO  light  plant  was  pnt  down,  and  this  baa  aow  been 
extended.  The  engine-room,  70  yarda  from  the  house, 
contsins  a  Crossley  9-h.p.  nominal  gas  engine,  and  the 
current  is  generated  by  an  Elwell-Parker  dynamo.  A 
battory  of  53  RP.S.  ceOa  providea  for  storage.  The 
switches  arc  Osier's  glass  covered  and  E<l!son-Swan 
tumbler  pattern,  and  the  iitlings  are  of  handsome  design. 
Cigar  lightan  and  other  little  aceaaMtiee  make  tba  inatad- 
lation  a  very  roni]>lefc  one. 

Saw  Mending  by  Blootrteity. — The  hardest  stoel 
at  preaeot  encoeiafally  worked  by  the  alectrie  wakUng 
process  is  the  welding  of  band  saws.  Besides  the  regular 
work  of  making  the  joint  in  continuous  band  saws,  it  haa 
been  ingeniously  adopted  for  replaeing  broken  teeth  in 
finished  saws.  Formerly  it  was  necessary  to  cut  down  to  a 
smaller  size  any  saw  from  which  one  or  two  toeth  had  been 
broken,  tbns  loeing  not  on!y  the  difiiwonoe  in  priee  between 
the  two  saws,  but  also  the  enliro  co.sLof  the  labour  in  cutting 
the  original  saw.  Now  when  a  tooth  is  broken  out,  they 
simply  fit  in  a  new  tooth,  whidi  ii  eleetricBlly  welded  in 
place,  and  a  drop  of  oil  ajiplied  as  the  completioii  effectu- 
ally restores  the  temiter  of  the  saw  to  a  serviceable  point 

Searoh  Llchta  ia  War. — While  glancing  recently  at 
an  able  paper  on  the  engrossing  subject  of  ships  wmu  fmto 

in  naval  warfare,  we  were  glad,  says  a  technical  contem 
porary,  to  find  that  the  author  was  oi  opinion  that  a  little 
lees  expoiditura  on  big  gnna  and  a  little  nrara  on  hn^ffe 

search  light*?  would  bo  di-itinct!y  advmt r:i-Tin=  ;  :uii'i  thr- 
reader  was  asked  to  imajjine  the  utter  bewilderment  of  the 
captain  of  an  ironelad  ondeavonring  to  foree  a  narrow 

passage  at  night  time  in  the  glare  of  half  a  dozen  well 
handled  projectors.  An  involuntary  to^timooy  to  the  value 
of  the  aeareh  light  at  a  meane  of  defence  waa,  indeed, 
given  recently  by  the  loss  at  Cherbourg  of  a  torpedo  boat, 
which  was  cut  in  two  by  a  cruiser  whose  captain  was 
danlait  by  the  nyt  of  a  aeardi  light. 

Telephoning^  on  Telegraph  Wirea. — An  adaptation 
of  the  telephone  to  existing  tolegraph  lines  has  just  been 
successfully  completed  between  Grangemouth  and  Glasgow 
by  Mr.  J.  Erskine  Muirhoad,  of  (ilasgow.  The  telephones 
used  are  the  French  type,  with  microphones.  The  line  has 
two  intermediate  stations,  one  at  Port  Dundiis  and  the 
other  at  Kirkintilloch,  but  this  in  no  way  imj)aircd  the 
speaking;  indeed,  it  is  i>roposod  to  add  other  two  inter- 
mediate stations,  making  six  teiephonee  served  by  a  single 
Una  Though  the  tolegraph  inatraoMOta  wero  employed 
(simultaneously,  there  was  no  interruption  ;  and  it  is 
intondod  that  tbo  telegraph  instruments  shall  be  discarded. 
Another  feature  of  the  adaptatkm  la  that  as  the  wire  nina 
along  the  canal,  the  barger  can  fix  a  portable  tolaphone  Ott 
it  at  any  place  and  s^teak  to  the  termini. 

Fkwa  tAttMtag.—A  plan  haa  been  thought  of  by  aomo 
ingenious  people  for  granting  almost  free  public  lighting, 
and  obtaining  a  boiinaaa  benefit  at  tba  same  time.  The 
Aibton  Town  Oonneil  Imtb  been  applied  to  by  tba  Acne 
Advertising  Company  to  place  tasteful  advertisements  on 
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«iQ  gfi  to  greatly  redace  the  cost  of  public  lighting. 
A.  wtDpIe  adreirtiiNment  bM  Imm  pat  up,  snd  llie 

proiKisiil,  appealing  as  it  does  to  the  constant  desire  of 
ooazicillon  to  redace  taxation,  is  under  connderation  as  to 
wbether  the  fntnuion  of  such  tactics  would  lessen  the 
dignity  or  irritate piilllie  feeling,  or,  on  tho  other  hand,  prove 
a  useful  aeheme  for  reducing  the  lighting  rates.  It  may  be 
IWBimlMrMi  Uiat  the  public  kiosks  in  Fans  have  a 
eomidenUe  ineonie  fiton  adTortiaainMiti. 

Electric  lAght  at  Sea  -  A  complaint  ref^jarding 
the  behaviour  of  the  electric  light  at  sea  has  been  made  to 
ib«  IVinlty  HoQW  hy  the  Shipmistera'  Society.  The  WIvr 
Brethren  are  informed  by  Lieut.  Frond,  secretary  to  the 
society,  that  members  in  active  service  passing  betweea  the 
Thainea  and  tbe  wa  bave  often  represented  to  the 
mittee  the  poorness,  sometimes  invisibility,  of  electric  lights 
doriog  certain  cooditiooB  of  hazy  atmosphere,  while  the 
oil  l%bte  of  I^talnps  and  the  gas  lights  of  seaside  towns 
have  been  comparatively  bright  and  distinct  Fault,  on 
the  other  baiid,  k  also  found  with  the  inteoae  and  blinding 
eflTects  of  each  Ifghte  as  those  of  tbe  South  Foreland  on 
vessels  near  at  hand.  The  glare  of  the  electric  beam  is 
saKi  to  cause  ships  to  cast  intense  shadows,  and  to  produce 
a  pbantom-Uke  appearance  of  huiU,  masts,  and  sails. 

Pfttaat  Oflto»^It  ii  fairly  well  knmni  that  the 

revenue  of  tho  Patent  Office  ia  much  greater  than  ita 
ezpeoseo,  but  the  exact  figures  are  surprising.  Last  year 
the  inoome  was  £199,C06  and  tbe  eipenditore  £83,240, 
leaving  a  profit  of  XI09,C06,  or  TjG  per  cent,  of  the  receipt*. 
This  disclosure  will  no  doubt  result  in  an  outeiy  for  the 
reduction  of  feei,  hat  it  might  very  well  reralt  also  in  a 
movement  for  the  better  examination  and  testing  of  the 
novelty  and  validity  of  inventions.  It  is  notorious  that  the 
BritUi  P!rteBt  Office  wiU  practically  accept  any  invention, 
and  a  ease  was  reeently  diidowid  in  which  an  application 
for  a  patent  was  granted  for  making  gold  out  of  chopped 
attaw.  Leaving  aside  such  eccentricities,  inventors  usually 
do  not  feel  safe  in  England  as  to  the  priority  of  their 
patentA,  until  tbe  patent  in  Qermany,  where  the  scrutiny  is 
far  more  strict,  is  granted. 

Owt  TannOTrtIk— An  advertieement  to  probable 
customers  is  inserted  by  the  town  clerk  of  Great  Yarmouth 
io  the  local  paper,  in  which  it  is  stated  that  the  Electric 
lif^ting  Ooininittae  an  eonddering  the  <iaeetioii  of  pro^ 
viding  an  electrical  supply  for  tbo  borough,  and  aro  desirous 
of  ascertaining  the  requirements  of  the  public.  Persons 
waatiBg  a  supply  are  tiierafore  reqneeted  to  eornnameate 
their  requirements  to  the  borough  survc^.  o'-  an  a  form  to  bo 
obtained  at  his  office.  The  advertisement  goes  on  to  state 
that  the  Town  GoaneO,  as  th^  are  at  prasent  advised, 
consider  tho  cost  of  electricity — light  for  light— about  eqiial 
to  that  of  gas  at  the  rates  paid  within  the  borough,  but 
penons  proposing  to  take  a  supply  are  cautioned  ttet  the 
public  generally  expect  a  much  more  brilliant  b'ght  from 
electricity  than  other  modes  of  lighting,  and  that  this  prob- 
ably increases  tbe  cost  about  30  per  cent 

&urwioli. — At  the  qoaiterly  meeting  of  the  Harwich 
Town  Council,  the  Mayor  was  qneationed  as  to  the  probable 
cost  of  lighting  the  town  by  electricity.  Mr.  Par^ii£,  who 
nvowed  himself  quite  io  favow  «f  the  lighttBg  by  that 
power,  providrd  that  tho  cost  was  not  too  great,  thought 
they  ought  to  know  the  probable  cost,  so  that  at  the  next 
meeting,  «n  Almost  S7,  tiiegr  woald  thtm  be  able  either  to 
vote  in  favour  of  or  against  it.  The  Mayor  said  that  in 
the  first  place  there  would  be  a  fee  of  £!iO  to  go  to  the 
Hooaeof  Ooonunii  to  get  their  Mnetion,  and  tinn  it  wwdd 
afterwards  depend  u{)on  what  opiwsition  wa?  ofTcrod  to  tho 
use  of  electridty  for  lighting  purposes.  Mr.  Uose  nid  that 
yi9  alfair  hid  almdy  bten  balom  than  and  settled,  so  far 


as  the  committee  was  concerned,  though  he  did  not  say 
they  were  going  to  accept  Messrs.  Crompton's  tender.  The 
Mayor  stated  the  first  expense  would  be  50  guineas  for  a 

fee,  which  Mr.  ParsnnR  «ald  was  all  he  want<'d  to  know. 

Electric  Can  at  ClapluUB. — The  Jarman  electric 
oars  WQvId  seem  to  be  Ufcely  to  be  adopted  tvaetieally  if 

we  are  to  believe  the  Rtatonionts  in  the  daily  press.  We 
may  premise,  however,  that  this  is  not  by  any  means  the 
first  trial  trip,  nor,  on  the  other  band,  is  there  anything  to 
prevent  tho  tramways  continuing  their  use  if  they  prove 
successful  and  economicaL  The  following  is  tho  note 
refemd  to:  "South  London  has  an  eleetrie  rsilway  and, 
if  all  goes  well,  will  soon  possess  electric  tramcarii.  By 
permiaaioa  of  the  London  Tramways  Company,  a  trial  trip 
was  made  between  High-etreet,  Clapham,  and  Tooting  of  a 
car  belonging  to  the  Electric  Tramcar  Syndicate,  and  the 
experiment  proved  wholly  successful.  The  journey  to  and 
fro — a  distance  of  about  six  miles — ^was  accomplished  in 
some  50  minutes,  but  at  no  time  was  the  road  clear  of 
traffic,  and  at  several  stages  the  vehicle  had  to  be  stopped. 
The  maximum  speed  attainable  is  16  miles  an  hour,  the 
normal  being  from  seven  to  eight.  An  important  feature 
conducive  to  safety  is  that  in  a  moment,  by  manipulating  a 
switch,  the  motive  iK>wer  can  bo  reversed.  Outwardly 
these  cars  resemble  thoee  ordinarily  drawn  by  horses.  In 
all  probability  a  start  with  them  wiU  be  made  at  Croydon." 

Technical  Sohooln. — ^The  council  of  the  Manchester 
Technini  School  appointed  a  committee  to  visit  various 
technical  schools  in  England  and  on  the  Continent.  The 
report  of  this  committee  has  been  presented  to  the  Man- 
chester Whitworth  Institute  in  the  form  of  a  full  pamphlet, 
giving  details  and,  what  is  extremely  osafol,  plans  of  the 
schools  and  Laboratories  visited.  These  comprise  five 
technical  infititutions  in  Berlin,  two  at  Chemnitz,  three  at 
Stuttgart,  six  at  Zurich,  two  at  Winterthur,  and  one  each 
at  MuhlhauRcn.  Crcf'  l  I,  md  Roubaix.  Besides  this  there 
are  in  London  the  City  and  Guilds  Central  Institution,  the 
Finsbory  College,  King's  College,  and  the  Polytechnic, 
Regent-street ;  and  in  tbe  provinces  the  Bradford  Technical 
College,  and  the  technological  department  of  the  Yorkshire 
College,  in  Leeds.  In  their  general  conclusions  the 
committee  say  that,  measured  by  our  standard,  tho  fees  aic 
nominal,  and  in  some  cases  (as  Koubatx)  there  are  not  only 
nofase,  bntall  materfala  are  supplied.  The  danger  to  our 
industries  from  the  greater  technical  instruction  is  by  no 
means  imaginary;  for  instance,  three  million  pounds  in 
chemicals  are  imported  from  Germany  and  Switierlaad,  and 
there  is  no  sound  reason,  except  want  of  high  technical  train- 
ing, why  these  should  not  be  made  in  Engliuid.  They  were 
especially  stitiek  with  the  Splendid  Pdytechm'eal  Sehool 
in  Zurich,  and  thoy  submit  that  Manchester  similarly 
requires  a  techmcal  school  of  the  highest  character.  No 
preteooe  can  be  made  that  these  seboola  can  be  setf-mpport- 
ing  ;  rather  on  the  other  hand,  the  lower  tho  foes,  if 
properly  safeguarded  by  examinations,  tbe  more  service 
they  can  render  to  the  eommanity. 

Fatal  Electric  Ugbt  Accident.— .A.n  inquest  was  held 
at  St.  Bartholomew's  Hospital  on  Thursday  last  week  on  the 
I  case  wo  have  iUrcady  mentioned  respecting  tbe  death  of 
Kate  Wilkins,  aged  five  years,  the  daughter  of  a  watch  case 
maker,  residing  at  103,  St.  John  street-road,  Clerkenwell. 
The  deceased  was  passing  tbe  Agricultural  Uall,  Islingtuu, 
when  an  electric  bunp,  weifi^ing  281b.,  fell  from  tho 
top  cf  ^hf  hiW  and  struck  her  on  tho  head.  She 
was  knocked  down  and  rendered  insensible,  and  was 
conveyed  shoctly  afterwarda  to  the  hoepital,  where  she  died. 
Mr.  William  Cumming,  a  gasfiftor,  who  saw  tbe  lamp 
fall,  was  of  opinion  that  the  rope  wire  produced  (which 
WW  38  atnnd)  ww  net  enfieiMil  to  hiiE)il|i|i4^l^  M^le 
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to  tlw  Iflogth  tibt  hiop  waa  Mup«nd«d.  He  woaM  not  be 

surprised  to  bear  that  the  wire  rope  bad  been  tested  to 
carry  a  ton  weight,  but  it  all  depeiMlad  what  length  of  wire 
tbe  wdght  was  hanging  upon.  William  lUekett,  elecbrical 
engineer,  stated  that  he  was  responsible  for  the  fixing  of 
the  lamp,  and  on  the  day  in  question  it  was  pulled  tight  to 
the  window-silL  It  had  previously  been  suspended  from 
the  top  of  tho  building.  The  wftoNl  was  of  opinion  that 
there  had  heen  a  leak  in  on©  of  the  wires,  aiul 
that  the  current  had  gone  to  earth  und  passed  to 
the  stone  coping.  The  result  was  that  the  wire  was 
btirnof!  clean  through  by  tho  current,  and  the  lamp 
fell.  The  reason  that  tho  lamp  was  suspended  from  the 
windoiW4ill  wai  because  the  wire  rope  had  nm  off  the 
pulley  at  the  top  that  day,  and  there  had  been  no  time  to 
rehx  it.  After  the  lamp  fell  tho  wire  was  found  to  be  hot, 
and  on  opening  the  straoda  a  pieee  of  string  wbieh  ran 
down  Uie  middle  of  the  wire  was  burned.  The  switch  by 
which  the  current  was  connected  was  in  a  brick  wall,  and 
witmn  waa  of  ofSaku  (hat  (he  eomiit  eoeaped  at  that 
point.  Tho  wot  weather  would  greatly  help  the  current 
to  pass  by  way  of  the  coping.  The  switch  was  200ft.  away 
from  the  point  where  the  wire  honied  thnmgh,  and  he  had 
never  before  heard  of  a  similar  occurrence.  It  was  a  thing 
almost  impossible  to  provide  against,  as  it  was  so  improbable 
that  it  woqU  happen.  A  verdiet  of  "AeeideDtal  death* 
waa  retoniedt 

Tminton  BxhiUtlon. — The  catalc^e  of  the  Taunton 

Electrical  Exhibition  is  a  haiidsomo  afTixir,  containing  many 
local  adverliseuietits  and  much  useful  iaiormatiou,  with 
illuiftrations  upon  electrical  tOpiea.  The  exhibition  is 
primarily  constituted  for  the  better  spreading  of  a  Uisto  for 
and  knowledge  of  electric  light  and  power,  and  naturally 
heeia  hvgely  on  the  work  of  the  Tawston  Electric  Company, 
so  successfully  worked  by  Mr.  Massingham.  This  instal- 
lation is  fuUy  dcflcribed  in  the  catalogue,  and  its  dovelop- 
HMDt  and  ben^ta  eat  forth.  The  foHowii^f  are  the 
exhibitors :  The  Italian  Art  Fittings  Company,  Exeter,  have 
hammered  brass  and  copper  fittings;  iiashieigh,  Fhipps, 
and  Dawaon  have  ait  nulal  fittntga  and  thdr  ray  dif- 
fusor  ;  tho  Steam  Loop  Company  show  a  working 
model  steam  loop;  Automatic  Screw  Compaoy,  elec- 
trical aorawa ;  R  Goodman  and  Son  are  the  printen 
of  the  catalogue  ;  Dart  Bros.,  spectacles  for  examining 
arc  lights;  American  Camera  Cooipuiy  show  students' 
appaiatua;  King,  Mendham,  and  Go,  influence  mar 
chines  and  apjwratus  ;  John  Taylor  and  Sons,  Notting- 
ham, the  "  Midland "  gas  engine ;  Foroival  and  Co., 
Beddfah,  the  "  Express  "  gas  engine ;  Davii  and  Sons,  Bath, 
switched,  motors,  and  apparatus ;  T.  Jenner,  Taunton,  has 
many  novel  iaveotioos—protoctive  awitcheBi  aeU-tightening 
grip-tools,  patent  holders,  etc. ;  the  Kaekman  Tentilating 
Company ;  Andrew  and  Co.,  6-h.p.  Stockport  gas  engine ; 
Jos.  J.  Armfield  and  Co.,  Ringwood,  turbines  and  turbine 
gear ;  Richard  Fr^res,  registering  meters ;  F.  M.  Newton, 
"  Taunton  "  dynamo  and  motors  driving  various  machines ; 
G.  Gilkes  and  Co.,  Kendal,  25  h.p.  turbine.  The  City  of 
Bath  Electric  Lighting  Company  havo,  of  course,  one  of 
the  largest  eshibita,  containing  all  manner  of  electric 
lighting  apparatus,  and  the  Exeter  Electric  Light  Com- 
pany have  a  show  of  electroliers.  The  Keys'  iulectiic  Com- 
patiy  exhibit  motors  doing  churning,  knife-cleaning,  and  so 
forth;  James  Beach,  Taunton,  c!:  '-  plating;  Easton  and 
Waldegrave,  3-b.p.  engine  and  boiler  for  electric  lighting  ; 
Appleton.  Burbey,  and  Wiliiaaaaon  abow  eontnMtora* 
supplies — one  to  1,000  ampere; ;  Babcock  and  Wilcox 
Com]mny  have  a  model  of  their  boiler;  and  Laurence, 
Seotti  and  Obw  abow  (hair  **Vvwi^''motiOK%^jomm, 
and  twitehWi 


BMlvle  Lighting  faa  Laadanu— yotbing  will  awahan 
the  minds  of  the  public  in  general  to  tho  immense  spread 
of  eliWtrie  lighting  in  London  more  than  an  exhaustive 
artiele  in  the  TtnMs,  except,  perhaps,  the  andden  appearanee 

of  arc  lights  down  the  Strand.  The  latter  phenomenon  we 
have  not  as  yet.  Trafalgar-«iuare  must  await  its  enlighten- 
ment. But  the  Tinus  this  week  (Aug.  19)  has  vigorously 
taken  the  matter  up,  and  in  an  ably  written  article  on 
the  "Growth  of  Electric  Lighting  in  London,"  and  by  a 
leader  upon  the  subject,  bos  drawn  the  world's  attontkm  tft 
what  has  been  gradually  though  rapidly  happening  in  the 
metropolis.    Three  years  ago,  in  only  one  electric 

supply  company,  tho  Grosvenor,  was  worth  calling  the 
name.  In  these  throe  years,  in  London  alone^  eleetiicity 
supply  companies  have  been  formed  with  an  aggra^te 
capital  of  £3,000,000.  Instead  of  one  sUtion  we  have  16, 
and  the  6,000  laupe  then  lighted  from  Bond-street  have 
grown  to  240,000,  with  over  240  miles  of  underground 
copper  mains.  Adding  the  private  installatiiMM,  the 
careful  eoqttiriea  made  by  Ifir.  Fnmk  Bailey,  enpneer 
to  tho  Metropolitan  Company,  went  to  show  that  a  total  of 
325,000  himps  of  8  c.p.  might  be  taken  as  the  toUl  of 
total,  beaidee  1,000  are  hmpa.  It  ia  evidast  that  the 
electric  light  has  "  come  to  sUy."  The  article  goes  very 
thcffoughly  into  the  different  ^sterna  of  the  various  stations, 
from  the  10,000  vblta  ef  DeptEovd  to  the  100  velto  of 
Whitehall.  The  Chelsoa  Company  of  all  the  suppliers  has 
combined  high  pressure  with  continuous  current  "  Upon 
the  &ee  of  it,"  says  the  writer,  **  aneb  a  system,  combining 
economy  in  mains  with  the  principle  of  'storage'  and  the 
other  advantegee  of  direct  eunent,  woold  aeem  to  have 
hit  the  right  nidi  on  the  head,and  to  be  deatined  to  a  great 
future.  Strangely,  enough,  however,  there  is  not  a  system 
of  distribution  in  London  that  has  fewer  friends  amongst 
electrical  engineers " — duo,  wo  may  imagine,  to  the  oom 
paratively  extreme  eomplesity  of  tho  regulating  appUanoei 
hitherto  judged  necessary.  The  article  commenta  upon 
municipal  undertakings,  pointing  out  that  local  authoriUes 
can  borrow  money  at  S  or  S}  par  eanL,  whereas  electric 
shareholder.'?  expect,  and  may  receive,  up  to  10  per  cent. 
The  puper  concludes  with  a  comparative  table  of  the 
various  eleetrie  l^j^t  compaatea  of  London,  with  pirtmilata 
of  capital,  hotoe-power,  hunpi^  anin^  and  diatrieta. 

Keys'  Company's  Catolograe.— Wo  are  in  receipt 
of  the  catalogue  jusl  issued  by  tho  Keys'  Electric  Compauy, 
Charing  OroatToed.  TUa  ia  very  full  and  irary  varied, 
but  is  iti  the  rather  cumbrous  form  of  a  score  or  so 
of  aeparate  pamphleta,  covered  back  and  front  with 
advertiiwmenta ;  and  not  being  numbered  or  indexed 
at  all,  and  of  the  same  appearance,  they  are  a  little 
awkward  to  refer  to.  They  have  their  conveoienoe^ 
however,  as  eaeh  department  is  to  itaelL  Aeennin^ 
lator  plant  shows  regulating  switches,  automatic  eat-oat| 
and  testing  boll ;  insulators  and  insulator  bobbins^  electcie 
casings,  flexible  cords  are  illustrated  by  a  pamphlet  a  pieoe, 
while  the  item  switches  have  a  whole  flodi — the  "  Paiste  " 
switch,  tho  "Ivoyal"  switches — a  neat  and  business-like 
quick-break  —  ship  switches,  china  baae,  "see-saw  "  switches, 
decorated  homo  switches,  two-way  switches,  flenhto 
switches,  main  knife-edge  switches,  besides  which  are  soma 
realty  magnificent  specimens  of  station  switchboards. 
One  of  these — "  Switchboard  Na  71  "-^na  the  appearance 
of  a  veritable  sigTialman'.s  box.  It  was  made  for  tho 
Madrid  central  station  for  two  dynamos  of  1,800  amperea 
and  four  of  1,900  amperea,  for  the  three-wire  ayBtem,  for  tlw 
supply  of  current  to  22,000  16-c.p.  lamps  at  one  time.  The 
whole  board  cost  about  £1,500.  Switohboard  No.  72  ia 
for  m  low-tonaioii  ayiton  iritfi  aMomolaton,  and  wna  ia>d« 
f„  the  Am  Quay,  Hamhui*  Si'iU(^ipM'i!)y^^Ie 
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budaoBMly  nonliM  arrangemont  for  ordiDwy  hoon  j 

installiitions  for  rlytiamos  and  accumulators,  in  carved  work,  ' 
with  switches,  inatruments,  and  enb^ato,  both  aoltdly  and 
tastafnlly  arranged.  Lainpholdera  are  of  course  illnstratad. 
Tbe  Keys'  Company  have  a  speciality  in  inc.iiideacent  lamps 
which  t>hey  term  the  "Star,"  o(  which  5,000  a  ilay  are  made 
They  are  made  for  export  only  in  England  in  4,  C,  8,  10.  IG, 
20,  25,  32,  50,  and  100  candle-power.  The  "Luna "arc 
lamp  aeen*  simple  and  easily  adjusted ;  several  arrange- 
nwata  of  SQspension  gear  arc  shown.  Amongst  the  more 
partiealar  tpedalties  are  the  "  Berlin  "  dynamos,  ebetric 
motors  applied  to  a  greater  variety  of  pnrpo'sci?,  n  very 
complete  set  of  electric  lighting  arrangemeiiti  fur  ihc4,t.t-o« — 
molnding  rtage  r^cnlators,  group  regulators,  temporary 
connections,  snpplementary  li^ht^t,  three-light  stage  eflects, 
hanging  lamps,  etc.  The  catalogue  of  tbe  very  ingenious 
and  aaaifeld  physical  appontos  designed  by  Dr.  Edolnann 
for  research  and  laboratory  jinr^wees  is  a  perfect  mine  of 
description  of  valuaWo  ami  inUiresting  instruments. 

EgTomont. — Messrs.  Nicholson  and  Jenningf,  electric 
engineers,  Neweastle-on  Tync,  have  been  in  oommttnicaUon 

with  the  Egremont  Local  Board  as  to  electric  lighting  by 
water  power,  for  which  40  brake  horae-power  woald  be 
rtqnired.  At  the  last  meeting  of  the  Board  the  ekrk  aaki 

Mr.  Boyd,  the  surveyor,  mi^lied  tbe  following  partieolan, 
which  were  forwarded  to  Messrs.  fiicbolson  and  Jennings  : 
**I  have,  as  requested,  seen  Mr.  Head,  the  millwright,  with 
reference  to  the  power  that  can  be  got  froo*  the  River  Ehen 

at  Egremont,  and  hia  opinion  is  that  thn  ]>aper  mill  in  the 
parish  of  St.  John's,  bolouging  to  Mr.  Tlios.  Grice,  of  Bootle, 
and  at  pr^ent  occupied  by  Jos.  Ramsay,  is  the  best  and  most 
suitable  tiI  i-o  There  is  a  <^onil  watRrwheel  reaiiy,  only 
roqtiiricig  a  little  repair,  and  be  caiculateo  that  in  simimcr, 
at  least  30  b.p.  is  available  and  in  winter  60  h.p.  On  the 
11th  itist.  T  gauged  the  quantity  of  water  going  over  thu 
weir  at  this  mill  at  11  a.m.,  and  found  it  to  be  about  3,000 
cubic  feet  per  minvtei  and  tbore  is  1  Oft.  of  fall  at  the  wheel, 
which  gives  3}  h.p.  On  the  same  day  at  12  noon  I  _i;:inued 
tbe  water  passing  at  the  Bleach  Green  weir  and  race,  and 
fonnd  it  to  be  3,900  cuUe  feet  per  minute.  This,  with 
10ft.  bead,  would  give  2.^  h.p.  The  wmUm-  in  the  river  had 
iallea  considerably  between  11  and  12  o'clock,  which  would 
no  dooht  aeoooBt  for  the  difbrence  in  the  two  gaugings. 

The  Bark  Mill  would  ho  of  nu  use  for  the  put  po-;o  iiit^eiuled, 
as  it  can  only  have  tbe  water  when  not  required  by  the 
corn  mill,  and  the  present  wheel  is  only  ^  b-p.  or  8  h.p. 
At  Little  Mill,  by  putting  up  a  turbine,  25  h.p.  in  summer 
and  30  h.p.  in  winter  might  ^  got.  From  the  above 
uionnation,  I  tidnk  the  papermfll  is  tbe  most  likely  pfauie, 
sad  could  be  fitted  up  at  least  cost."  M^srs.  Nicholson 
sad  Jennings,  in  reply  to  this,  said  the  power  was  too  near 
thai  required,  40  hp.,  but  the  number  of  lamps  might  be 
reduoed,  each  lamp  taking  1  b.p.  They  added :  *'  As  long 
as  yon  are  sure  of  getting  40  actual  horse  power,  you  would 
Ijc  quite  safe.  We  would  suggeiit  your  sending  the 
particulars  to  Gilbert  (iilkes  and  Co.,  late  Williamson 
Bros.,  Canal  Iron  Works,  Kendal.  They  have  hatl  very  con- 
siderable experience  in  this  class  of  work,  and  bavo  put  up 
some  very  6fllslentlow-CatttmrbineB,and  will  be  only  too  glad 
togivpymi  an  opinion,  and  if  necessary  the  price  of  a  turbine." 
Tbe  following,  from  a  letter  from  the  Keswick  Electric 
lighting  Gknnpany,  was  also  read :  **The  eleetrie  light  is 
used  in  private  houses,  !^hops,and  hotels,  and  h  found  qitite 
»tisfactory.  The  power  ia  acquired  by  a  Victor  turbine, 
with  soft  head  of  water  giving  60  h.p.,  and  steam  power 
50  b.p.  in  case  of  water  ruiuiing  low  either  in  dry  or  frosty 
weatlier.  In  front  of  the  Keswick  Uotel  there  is  an  arc 
lamp  of  1,000  api,  whieh  is  calealnted  to  tain  1  h.p.  to 
mp^y.  The  front  spwa  has  ownmanlly  hesn  ussd  far  a 


night  drill  of  the  Tolnnteen."  A  oommittM  was  appointed 

to  consider  this  corrc<ipundence,  with  poWWT  tO  csll  ill 

profetisional  assistance  if  necessary. 

Lieg^e  University. — It  is  a  curious  fact,  s  tys  tbo  Paris 
correspondent  of  the  :SluMiurd,  that  one  of  the  lirst  schools 
for  teaching  the  science  and  applications  of  electricity  to 
industry  was  opened  at  the  Fniversity  of  Liege,  the  town 
to  which  the  poor  joiner's  lad  Gramme,  born  in  1626,  at 
Jobay  Bodqpite,  Belgium,  eame  to  work,  and  at  th«  ssms 
time  to  study  geometry  and  m  ithcmatics  at  the  freeclasscB 
for  adults,  ilad  it  not  been  for  the  knowledge  be  thus 
acijuired  at  Liigs,  be  would  never  have  been  able  to 
understand  the  ^he^rie!^  of  the  Italian  satitid  Paccinotti, 
and  to  apply  them  in  ati  invention  which  has  made 
his  name  eslebnted  in  every  civilised  country.   One  of 

the  first  schools  of  electricity  was  opened  in  1833  at  the 
same  university.    The  initiative  in  this  creation  was 
taken  by  M.  Hontefiore-Levi,  the  Belgian  senator  and 
philanthropist,  who  is  almost  as  well  known  throughout 
Euro[)e  and  America  as  in  his  own  country.   In  endowing 
the  University  of  Lii'-ge  with  an  electro^teehnlcal  section, 
M.  Mooteliore-Levi  had  the  doable  object  in  view  of 
o{»oning  up  a  new  and  lucrative  career  to  the  studente  of 
the  university  where  he  himself  bad  been  educated,  and  of 
encouraging  tbe  eleeb'ical  indostrice  by  facilitating  tbe 
recruiting  of  their  personnel,  who  require  to  have  a  thorough 
technical  knowledge  of  electricity.  He  commenced  by  placing 
a  sum  of  lOO.OOOf.  at  the  dis|)08al  of  the  Oovscnmsot  for 
the  prelimin.iry  co.^t  of  the  purch.ise  of  the  necessary  instru- 
ments and  materials,  but  since  thoa  be  has  gone  on  giving 
annually  hrger  amounts,  in  proportion  as  the  needs  oi  thn 
new  school  grow  with  its  rapid  development.   The  (lovem- 
ment,  on  its  xide,  turni8hc4i  the  buildings,  but  as  tbe 
Univennty  of  Li^  was  being  rebuilt  tim  eleetrioal  sestfov 
was  at  first  housed  in  modern  constructions  in  the  court 
yard  of  tbe  main  buildings.    This  year  it  has  been 
allotted  a  thoroughly  approprnite  buildtng,  containing 
workshojis  and  labonitorics.    It  is,  indeed,  so  spacious  that 
it  has  been  possible  to  provide  a  separate  laboratory  for 
every  two  studsnts  of  electricity.   On  this  occasion  U. 
Montefiorc-Levi  has  given  l.'O.OOOf.  to  provide  tbe  work- 
shops and  laboratories  with  all  the  necessary  iostrameots 
and  materials  to  enaUe  students  to  make,  not  only  the 
ex|M!rimciits  recpiisite  for  their  studies,  but  also  experiments 
for  new  discoveries  and  inventions.   The  practical  utility 
of  the  instituticm  has  bsen  already  amply  demonstratsd. 
All  the  students  who  have  in  any  way  distinguished 
themselves  at  it  are  sought  after  by  the  chiefs  of 
tbe  electrical  industry.    It  would  ^so  he  easy  to 
give  a  long   li.st  of  the  useful   inventions  made  by 
former  pupils ;  but  as  imitation  constitutes  the  most 
valuable  praise,  it  will  suffice  to  note  that  the  Itidian 
Government  has  followed  the  example  set  at  Li^e  by 
creating  a  simitar  electrical  school  at  the  University  of 
Milan,  and  by  placing  Signor  Zurini,  one  of  tbe  former 
students  of  tbe  Liege  school,  at  its  head.    But  though  the 
electrical  section  of  the  TJ<>ge  University  owej?  its  cxi.stcnce 
to  M.  Montefiore-Levi,      success  and  rapid  development 
have  been  due  to  tbe  nntiring  exertions  of  Frof.  Erie 
Gerard,  who  has  pre.'iided  over  it  ever  since  it  was  created. 
M.  Eric  Gerard  is  a  distinguished  electrician,  well  known 
throi^hout  Europe  as  having  hssn  tlie  delegate  of  the 
Belgian  Government  at  almost  all  the  electrical  congresses 
that  have  been  held  for  many  years  post    He  is  a  com- 
paratively yonng  man,  having  been  born  at  Liigo  in  18M. 
When  22  year^  of  .ige,  he  left  the  rniversity  of  Li^-ge  and 
completed  his  electrical  studies  at  the  Belgian  Ecole 
Sup«rioan  d«  T<l4graphie.  M.  (Mcsid  hsa  also  writtM 
IsiBsly  on  electrical  seknee.  Digitized  by  Goo 


174 


THE  ELECTRICAL  ENGiiNEER,  AUGUiST  21.  1881. 


ON  A  TEST  OP  EWING  AND  MACGREGOR'S  METHOD 
OF  MEASURING  THE  ELECTBICAL  RESISTAMCE 

OF  ELECTROLYTES.* 

BY   PKOF.  J.  G.  MACUKKCOB,  U.&C.,  DALHOUSIK  COLLKfiR, 
HAUPAX,  N.8. 

fCmduied  fiom  page  ISS.) 

To  t€st  the  method  dcsiriljeJ,  I  have  conifared  the  results 
it  givM  for  the  resistance  of  a  tnhc  eotilaiaiDg  sine 
aolphato  Miotioii,  with  the  resulte  obtained  by  connwtiBg 
up  the  tnbe  m  one  of  the  anna  of  the  bridge  by  means  of 
amalgamated  adnc  eleetrodes  and  using  the  ordinary  bridge 
method.  As  in  this  jwrticular  case  there  is  no  polarisation, 
and  the  measurement  may  be  made  as  exactly  as  in  the 
case  of  a  metallic  conductor,  such  a  comparison  forms  a 
ikoroM  tait  of  tiM  nUabiliigr  ol  th*  meUiod  uadec  con- 
iraentiODt 


B 


Fill.  I. 


The  electrolytic  cell  (F,  in  Fig.  1)  which  I  used,  con- 
eisteil  of  a  hex  formed  of  strms  of  window  glass  cemented 
together  with  marine  gluc.  Its  length  was  about  16  cm., 
breadth  about  10  em.,  and  depth  tbovt  5  cm.  It  was 
divided  travcrsely  into  two  compartments  of  equal  length 
by  a  gb.is  i>artition  cemented  so  as  to  bo  water  tight. 
Through  the  centre  of  thin  partition  passed  a  tulx:  "vvhose 
length  was  diii'ereat  in  diti'erent  experiments.  It  was 
eamented  at  right  an^rles  to  the  partition,  and  its  ends  were 
mm.  At  each  end  of  the  hoz  were  two  electrodes,  one  of 
platinnm  (P)  and  one  of  rine  <Z>,  tide  by  side,  but  not  in 
cont;ict.  They  were  square  with  narrow  strips  projecting 
above  the  upper  edge  of  the  ends  of  the  box.  They  were 
of  approximately  equal  area,  having  edges  about  4  Ti  cm. 
ID  length.  Wince  peaaed  from  the  up(>er  ends  of  the  strips 
to  bran  hinding  acrews  find  in  and  suppurted  by  bloeka  of 
solid  paraffin.  Tho  wires  from  the  zinc  electrodes  were  of 
topper  and  had  lx;cn  soldciod  to  the  /.iac  without  tho  use 
of  acid.  Those  from  tho  platinum  electrodes  were  of 
platinum  and  had  been  welded  to  the  eiectrodea.  In  both 
cases  the  wires  were  so  thick  that  th^  reaistance  relatively 
to  that  of  the  electrolytic  cell  was  small  and  might  be 
neglected.  From  the  binding  ticiews  thick  copper  vvij&s 
passed  to  mercury  pools  in  blocks  of  solid  paraffin.  From 
contiguous  pools  other  wires  passed  to  the  ends  C  and  D 
of  the  anae  C  and  A  D  of  the  bridge ;  and  by  connecting 
the  proper  poola  by  means  of  wires,  the  electrolytic  cell 
might  be  joined  up  as  an  arm  of  the  bridge  either  by  means 
of  the  platinum  or  of  the  zinc  electrodes. 

The  eiectrodea  were  in  all  cases  placed  as  close  as  {lossiblu 
to  the  enda  of  tlw  hoc.  I  did  not  attempt  to  place  them  at 
exactly  the  same  dietanee^  but  satisfied  mjaelf  by  pre- 
liminary experimenta  that  aligbt  diflinwiew  in  the  plaSog 
of  the  electrodes  made  no  appneiahle  diSlweiiee  in  tibe 
resistance  of  the  cell. 

With  this  cell  (1)  it  was  the  same  mass  of  liquid  whoso 
resistance  was  measured,  whether  the  plati 

Qiim  or  the  ainc 

eleetrodes  were  need  to  eonneet  ft  Wiu  the  other  arma  of 

the  bridj^e,  and  (2)  there  bcinp;  a  largo  ma.ss  of  liquid  in  the 
cell,  the  tube  being  in  the  centre  of  this  mass  of  liquid,  tho 
time  intervening  between  the  completion  of  a  measurement 
of  the  resistance  when  tho  platinum  eiectrodea  were  iiaed 
and  the  completion  of  a  measurement  made  with  the  nnc 
electrodes  being  a  small  fraction  of  a  minute,  and  the  oell 

*  A  paper  lead  bafoca  the  Rcqral  Sodatjr,  Caiuda. 


being  approximately  at  the  temperature  of  the  labnn-itnr',-, 
the  tomperatiiro  of  the  tube  must  have  been  piacUcaily  the 
.same  at  the  times  of  both  measurements. 

The  only  available  box  of  resistance  coils  was  a  small  one 
made  by  Stoehrer,  of  Leipzig.  The  coils  were  arranged  so 
as  to  form  three  arm.s  of  a  Wheatstone's  bridge.  Two  of 
ihem  contained  two  coils  each  of  100  aod  10  Siemens  units 
respectively.  The  third  contaioedannmherof  ooilatKnging 
from  500  to  1  Siemens  units. 

I  had  QO  galvanometer  well  adapted  to  the  experimenta. 
X  therefoie  extemporised  one  by  combining  the  core  of  one 
Thomson's  dead  beat  galvanometers  (made  by  Elliott)  with 
.1  pair  of  coils  from  a  Wiedemann's  galvanometer  (marie  by 
Stoehrer).  Both  these  coils  were  differentially  wound ; 
and  thus  I  could  vary  the  resistance  of  the  galvanometer 
by  oombioiiig  them  in  diffacent  wan.  Mevertheieai,  I  wu 
not  in  any  eaae  aUe  to  gire  the  ^TawNueter  the  raaiateiiee 
which  it  ought  to  have  had  to  attAin  tho  maximum  sensitive- 
ness in  the  bridge.  The  lightest  mirror  which  was  available 
weighed,  with  Uie  magnet  attached,  about  0*06  gramme, 
just  about  twice  aa  much  a«  that  uaed  by  iii.  Ewing  and 
mysdf  in  <mr  experhnenta;  The  diameter  of  the  mirror 
was  about  9  mm.  My  extemporised  galvanometer  had 
another  defect — viz.,  that  the  inner  winaings  of  the  coils 
were  about  4  cm.  from  the  magnet. 

In  making  observatioxu  by  the  two  methods,  I  in  all  cases 
first  used  the  mediod  under  test,  the  cell  being  connected 
with  the  other  arms  of  the  bridge  by  means  of  the 
platinum  electrodes,  and  immciiiatety  afterwards  I  deter- 
mined tho  resistance  with  the  cell  coiinoctod  up  by  means  of 
the  zinc  electrodes.    In  this  way  I  avoided  bias. 

I  varied  the  reaistance  of  the  cell  by  changing  the 
atrength  of  the  solution,  or  by  introducing  short  guaa  rods 
into  the  tube,  or  by  using  tubes  erf  different  len^ha.  The 
resistance  of  the  cell  was  in  those  ways  mada  tO  Taiy  from 
about  100  to  about  4,000  Siemens  units. 

It  would  be  useless  to  give  the  values  of  the  resistance 
which  the  cell  waa  found  to  have  in  the  diffisrant  obaervA' 
<mni  made,  aa  theie  values  haire  no  permanent  importance. 
The  general  results  were  as  follows  : 

1.  Jia  was  to  be  expected,  the  resistance  was  almost 
itivariably  found  to  be  greater  when  determined  by  the 
method  under  teet  than  when  detecmioed  by  the  other 
method. 

2.  When  the  resiatanco  of  tho  electrolytic  coll  was  great 
say  from  3,000  to  4,000  unit.s,  it5  value  as  determined  l>y 
our  method  dilTercd  from  its  true  value,  ai  given  by  the 
use  of  the  amalgamated  zinc  electrodes,  by  from  0*1  to  0  4 
per  eent.  There  waa  rarely  so  great  a  dllwrence  as  0-4  per 
cent.,  and  in  many  cases  the  differences  were  less  than  01 
per  cent.  When,  however,  the  resistance  of  the  cell  was 
small,  say  from  100  to  200  uiiiLs,  tho  diffcrencos  were 
much  larger,  amounting  even  iu  some  casoa  to  6  aod  7  per 
cent.  This  unsatisfactory  resuiti  howew,  waa  dearly  due 
to  the  fact  that  my  box  of  reairtaaoe  cotU  waa  ao  amail  that 
when  the  electrolytic  cell  bad  a  small  resistance  I  conld  not 
flulTicicutly  reduce  the  current  flowing  through  it  without 
80  increasing  the  resiatauce  of  the  battery  as  to  diminish 
seriously  tho  sensitiveness  of  the  bridge.  The  heat  toat 
of  the  method  under  oooaideration,  thenfon^  ia  given 
by  the  obiervationa  above  referred  to,  with  the  cell 
so  constnicted  as  to  have  a  high  resistance.  The 
agreement  of  these  ob^rvatiotiss  seems  to  me  to  be 
very  satisfactory,  especially  when  we  consider  that, 
as  pointed  out  above,  the  galvanonaeter  with  which  the 
observationa  were  made  waa  ao  aeriondy  defeetive.  With 
a  gahianometer  of  proper  construction,*  the  error  would 
tmdoubtodly  bo  reduced  to  a  still  smaller  magnituilo.  It 
requires  to  be  reduced  only  to  0  0r)4  per  cent,  to  bocomo  .is 
small  as  tho  difference  found  by  Kohlrausch  and  Grotriant 
between  the  resistance  ot  a  tube  of  zinc  sulphate  solution 
as  determined  by  their  admittedly  satisfactory  method  and 
as  determined  by  tho  use  of  amalgamated  zinc  electrodes. 

I  think,  therefore,  we  may  conclude  that  tho  galva 
tiometer  has  already  been  constructed  by  the  aid  of  which 
the  method  under  couaideration  may  M  applied  to  give 

*  Maf^not- mirrors  arc  now  mado  I  bsUswe  with  moments  of 
inertia  of  only  6-10  *  C.C.S.  unit«.    The  one  t  usmI  had  «  BWaasot 

of  inertia  of  'itOO  10  *  C.(<.8.  uniU. 

<  '  or.      Digitized  by  Lroo  , 
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very  accurate  determinations  of  the  resistance  of  electro- 
lytes, and  that  in  cases  in  which  such  a  tjalvannmetcr  ia 
available,  this  method  oombinea  ezactneaa  of  results  with 
■mplicity  of  appumtoi  in  «  very  hij^  dflgtaeb 


UHDSBGROUIID  UOHTUIG  HADB  IH  PARIS.* 

BT  M.  DUDDOmiiL 

(CMUmui  from  page  168.) 

We  will  begin  first  with  the  conduits.  The  principle 
onoB  whidi  they  are  laid  has  been  defined  at  the  beginning 
of  tbii  utiele.  Before  the  laying  of  the  cables,  the  Paris 
authorities  l.iy  down  the  special  conditions  under  which 
Lhe  opening  uii  oi  the  trenches  must  be  carried  out — the 
daplh  and  wmb  and  dntaaee  fnm  tiM  valb  of  tlie 


FWl  4.  rm,9,  !•».«. 

In  the  ^item  adopted  by  the  Compagnie  do  I'Air  Com- 
prime,  the  protecting  condtut  of  the  main*  is  of  cut  mm, 
and  made  in  two  pieces,  constituting  a  continnoos  eondoit 


Fio.  7. 


Fid.  R. 


S'  aMUW  of  Iflosdu  of  about  ono  yard  laid  end  to  end — 
e  hnrw  part  »  U-abapad,  covered  with  a  rounded  or  fiat 
lid.  These  conduits  are  of  varied  dimensional  to  receive  a 
greater  or  less  number  of  cables,  as  ahown  in  Figs.  4 
to  7,  wkkli  an  to  the  aoak  of  oii»taiitfa  fnU 


||000000004] 


A 


Fio.  9. 


According  to  needs  the  conduits  are  superposed  one  upon 
the  other  in  the  same  trench,  on  condition  that  the  level 
of  tba  upper  one  does  not  come  nearer  than  half  a  metre  to 
the  surface  of  the  soiL 

The  insulated  cables  do  not  rest  diroetly  apon  the 
metallic  surface  of  the  conduit,  but  upon  froodan  aupporta 


im[)rei,'tKited  with  paraffin  wax,  dividing  the  conduit  into  a 
certain  number  of  separate  passages.  The  impre^;iiatiori  by 
paraffin  wax,  obtaincwL  by  immersion  in  a  bath  of  the  melted 
mx,  ia  for  tho  pnrpoaa  of  goaidiiig  againat  daatnMliTa 


agencies  within  the  soil,  at  the  same  time  favoiiring^  tlie 
easy  sliding  of  the  caUfla  during  the  diawinf^  opantioBBi 
Fig.  8  shows  a  sectioii  of  tha  profile  oi  ilM  abapad  wood; 
Pig.  9  represents  a  modal  of  the  Idad  of  aiqnMrtiiaad  in 


and  manholes. 


rra.  11. 

...w   atreatatbo  trenches,  terminated  at  tho 

manboleaTare  coverad  in,  connected  under  the  roadway  by 
a  horizontol  gallery,  and  at  the  lewl  of  the  pavement  by 
iron  covers.  The  depth  of  these  pits  varies  from  two  to 
10  yards,  determined  by  the  existence  and  reUtive  positwn 
of  diaina  and  water  or  gaa  pipaa  baoaath  the  atceok 


FM.  191  Fw.  M. 

Imine  from  the  caatiron  conduits,  the  cables  are  Uken 
down  into  tho  pits— positive*  to  one  aide  and  *• 
the  other— carried  at  a  distance  frott  tm  M«a  Vf  MMipa 
of  panfinad  wood,  dnilar  to  thoaa  in  lUt'    attaafaed  to 


Fio.  14. 


17. 


FM.1& 

arms  fastened  on  the  bffokwork    Alter  entariKg  Ae 

gallery  they  are  arranged  in  the  same  manner  upon^tm 
inside  surface  of  the  vault  (Figs.  10  to  12).  The 
are  firmly  fastened  by  screws  in  the  clamp,  the 
being  eonatrnetfld  to  carry  from  three  to  16  cables. 

&  nolliod  of  laying  bare  cables  differs  from  that  jnat  . 
ezplainad.  Thaaa  ace  alvaya  plaaad  15igifee^5;j»)c>gle 
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Sometimes  they  m  laid  togstlMr  with  isedfln 
in  llm  aame  passage  way.  Tli«  bottom  of  tlis  oondnit  ii 

furnished  with  a  jwnitlinoci  deal  pl.uik,  upon  which  are 
bolttjd  at  intervals  of  3i't.  to  6ft.  ouk  carriers  in  two  pieces, 
whose  len^b  is  equal  to  the  transverse  section  of  the 
conduit  (Figk  13  and  14).  Porcelain  ingolatora  (Figs.  16 
and  16)a»£iadtellMM«akpieoee»andtliroiuriit]i«aear« 
drawn  tha  bare  eaUea.  In  the  oaaea  where  M((h4eniion 


pita  of  imaU  dini«nMon%  Mininnnieatinig  with  thafllnduiti^ 
and  ooverad  in  with  a  eMt-iron  lid,  generally  mtad  in  above 

with  asphalte.  Tb6  wUeS  follow  the  contour  of  tbn  svAU, 
carried  by  {xu-afSned  wood  8upi>ortfi.  The  dia^'rams  here- 
with sufficiently  explain  the  arrangement 

In  the  initaliation  of  any  ayttem  of  underground  naioi, 
he  it  for  witar,  gaa,  oompraaMd  tmdM,  at  cf  aleelrlritj, 
dreunutaneoe  anparrem,  often  ineiMTaBiwUy, 


FiH.  i4. 


cables  are  present  in  the  same  conduit,  tbeee  are  placed 
below  directly  uimn  the  wood  plank,  and  tha  othan  an 
placed  above,  Fig.  17. 
The  proiier  inspection  of  the  Unae  thns  bud  ia  arranged 

for  by  a  series  of  inspection-boxes  placed  along  the  streets 
at  distances  of  ;il>ont  35  yards.  Figs.  18  to  20  represent 
respoctivoly  the  longitudinal  and  transverse  sections  and  the 
pUn  of  tbeee  inspection  bozea,  showing  the  arrangaoMnt  of 
theeaUeaiiaBnqgthnw^tbam.  Tbaaoaranothingbttteqnara 


which  contribute  to  the  difficulties  of  hying,  and  eventually 
inrioaneain  an  ondeairaUemannertheeffioen^of  aeentnl 
system. 

The  oxfierience  gained  with  umiurground  mains  is  as 
yt  t  of  too  short  diualioii  to  rciuler  it  prudent  to  |>ronouncti 
with  any  show  of  authority  upon  the  value  of  one  or  of 
a  nother  system.  We  are  reduced  to  eonjecturea.  However 
this  may  be,  there  ie  one  point  upon  which  everybody  i!< 
agreeil,  the  diffienlty  wbieb  aorronnds  the  perfect  taking  ofl 
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the  current  This  is  one  of  the  most  delicate  of  all  the 
>erations  to  be  carried  out  on  a  central  distributing  Rvsteni. 
t  the  places  where  the  cables  from  the  customers'  nouses 
'e  joined  to  the  distributing  mains  it  is  usual  to  enclose 
■e  junctions  within  cast-iron  chambers,  termed  service- 
jxea. 

Figs.  21  and  22  allow  tbe  operations  to  be  understood, 
he  connection  between  two  cables  is  made  by  a  piece  of 
>I>por  (Fig.  22)  having  two  collars  between  two  clamps,  of 
hich  the  extremities  of  the  cables  to  be  connected  are 
ripped  by  means  of  two  bolts  or  screws.  The  conductors, 
I  and  N,  which  it  is  desired  to  attach  to  the  branches,  P 
nd  Q,  are  bared  for  a  short  length,  m,  n,  p,  and  q.  These 
arts  are  gripped  by  the  connectors  and  screwed  up  tightly, 
ftor  which  an  insulating  substance  is  poured  in,  Hlling 
\i  the  lower  part  of  the  cast  iron  box — which,  in  most 
1808,  is  in  two  parts — and  then  the  whole  chamber  is  closed 
y  a  screw-down  lid, 

The  service  mains  coming  laterally  from  the  box  pass 
nrough  a  sort  of  stuffing-lK)x  (Fig.  26).  In  this  latter 
gure,  the  lateral  wall  is  represented  at  A  j  a  truncated 
poningis  formed  therein,  into  which  is  introduced  an  india- 
ubber  plug,  B,  compressed  by  a  screw-plate,  C. 

Figs.  23  to  26  show  the  various  forms  of  boxes,  tbe  con- 
truction  of  which  is  all  upon  the  same  principle.  Every 
recaution  is  taken  to  ensure  perfect  watcrtightness  in  all 
be  different  parts. 

(To  be  cmlinued.J 


EXPERIMENTS  WITH  ALTERNATE  CURRENTS  OF 
VERY  HIGH  FREQUENCY  AND  THEIR  APPLICA- 
TION TO  METHODS  OF  ARTIFICIAL  ILLUMINA- 
TION.* 

BY  NIKOLA  TRSLA. 
{Condudfd  from  page  161). 

The  ideal  way  of  lighting  a  hall  or  room,  would,  how- 
iver,  be  to  i)ro<luce  such  a  condition  in  it  that  an  illumi- 
lating  device  could  be  moved  and  put  anywhere,  and 
rhat  it  is  lighted,  no  matter  where  it  is  put,  and 


phenomena  mentioned,  one  may  observe  that  any  insulated 
conductor  gives  sparkj  when  the  hand  or  another  object  is 
approached  to  it,  and  the  s[)ark8  may  often  be  powerful. 
When  a  large  conducting  object  is  fastened  on  an  insulating 
support,  and  the  hand  approached  to  it^  a  vibration,  due  to 
the  rythmical  motion  of  the  air  molecules,  is  felt,  and 
luminous  streams  may  be  perceived  when  the  hand  is  held 
near  a  {winted  projection.  When  a  telephone  receiver  is 
made  to  touch  with  one  or  both  of  its  terminals  an  insulated 
conductor  of  some  size,  the  telephone  emits  a  loud  sound  ; 
it  also  emits  a  sound  when  a  length  of  wire  is  attached  to 
one  or  both  terminals,  and  with  very  powerful  fields  a 
sound  may  be  perceived  even  without  any  wire. 

How  far  this  principle  is  capable  of  practical  application 
tbe  future  will  tell.  It  might  be  thought  that  electrostatic 
effects  are  unauited  for  such  action  at  a  distance.  Electro- 
magnetic inductive  effects,  if  available  for  the  production  of 
light,  might  be  thought  better  suited.  It  is  true  the  elec- 
trostatic effects  diminish  nearly  with  tbe  cube  of  the 
distance  from  the  coil,  whereas  the  electromagnetic  inductive 
effects  diminish  simply  with  the  distance.  But  when  we 
establish  an  electrostatic  field  of  force,  the  condition  is  very 
different,  for  then,  instead  of  the  differential  effect  of  both 
the  terminals,  we  get  their  cojoint  effect.  Besides,  I  would 
call  attention  to  the  fact,  that  in  an  alternating  electro- 
static field,  a  conductor,  such  as  an  exhausted  tube  for 
instance,  tends  to  take  up  most  of  the  energy,  whereas,  in 
an  an  electromagnetic  alternating  field  the  conductor  tends 
to  take  up  the  least  energy,  the  waves  bein^  reflected  with 
but  little  loss.  This  is  one  reason  why  it  is  difficult  to  excite 
an  exhausted  tube,  at  a  distance,  by  electromagnetic  induc- 
tion. I  have  wound  coils  of  very  large  diameter  and  of 
many  turns  of  wire,  and  connected  a  Geissler  tube  to  the 
ends  of  the  coil  with  the  object  of  exciting  tbe  tube  at  a 
distance  ;  but  even  with  the  powerful  inductive  effects  pro- 
ducible by  Leyden  jar  discharges,  the  tube  could  not  be 
excited  unless  at  a  very  small  distance,  although  some 
judgment  was  used  as  to  the  dimensions  of  the  coil.  I  have 
also  found  that  even  the  most  imwerful  Leyden  jar  dis- 
charges are  capable  of  exciting  only  feeble  luminous  effects 
in  a  closed  exhausted  tube,  and  even  these  effects  upon 
thorough  examination  I  have  been  forced  to  consider  of  an 
electrostatic  nature. 


without  being  electrically  connected  to  anything.  I 
have  been  able  to  produce  such  a  condition  by  creating 
in  the  room  a  jwwerful,  rapidly  alternating  electrostatic 
field.  For  this  pur|>08e  I  susjMsnd  a  sheet  of  metal  a 
distance  from  the  ceiling  on  insulating  cords  and  connect  it 
to  one  terminal  of  the  induction  coil,  the  other  terminal 
being  preferably  connected  to  the  ground.  Or  else  I  sus- 
jiend  two  sheets  as  illustrated  in  Fig.  30,  each  sheet  being 
connected  with  one  of  the  terminals  of  the  coil,  and  their 
size  Iwing  carefully  determined.  An  exhausted  tube  may 
then  be  carried  in  the  hand  atiy  where  between  the  shecti^ 
or  placed  anywhere,  even  a  certain  distance  beyond  them  : 
it  remains  always  luminuous. 

In  such  an  electrostatic  field  interesting  photioniena  may 
Vko  observed,  especially  if  the  alternations  are  kept  low  and 
<  ihe  (wtentials  excessively  high.  In  addition  to  the  luroinnns 

'  *  Leoturo  dolivorafi  boforo  the  American  Iiit>lil.ulo  of  RIectricnl 
i  Enirincers  at  C'olamhin  College,  Now  York,  May  'Ki. 


How,  then,  can  we  hoiie  to  produce  the  required  effects 
at  a  distance  by  means  of  electromagnetic  action,  when  even 
in  the  closest  proximity  to  the  source  of  disturbance,  under 
the  most  advantageous  conditions,  we  can  excite  but  faint 
luminosity  t  It  is  true  that  when  acting  at  a  distance  wo 
have  tbe  resonance  to  help  us  out.  We  can  connect  an 
exhausted  tube,  or  whatever  the  illuminating  device  may 
be,  with  an  insulated  system  of  the  projier  capacity,  and  so 
it  may  be  iKissible  to  increase  the  eflect  qualitatively,  and 
only  qualitatively,  for  we  would  not  got  more  energy 
through  the  riovice.  So  we  may  by  resonance  effect  obtain 
the  required  E.M.F.  in  an  exhausted  tube,  and  excite  faint 
luminous  effects,  but  we  cannot  got  enough  energy  to  render 
the  light  practically  available,  and  a  simple  calculation,  based 
on  experimental  results,  shows  that  even  if  all  the  energy 
which  a  tube  would  receive  at  a  certain  distance  from  the 
Hourco  should  be  wholly  converted  into  light,  it  would 
hanlly  satisfy  the  pnicliail   requirements.      Hence  the 
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necCRsitj  of  directing,  by  means  of  a  conducting  circuit, 
the  snergy  to  the  pUoe  of  tranaformatioD.  But  in 
so  doing  m  cannot  very  sensibly  depart  from  present 
DMtbod^  and  all  «•  eowd  do  would  be  to  unproro  the 
appanitn. 

From  these  considerationa  it  would  seem  that  if  this  idoal 
way  of  lightiug  is  to  be  rendered  practicable  it  will  bo  only 
by  the  use  of  electrostatic  eflects.  In  such  a  case  the  most 
powerful  electrostatic  indaetive  affecta  *n  naadad;  the 
apparatus  employed  must,  thOTsfore,  be  capaUe  of  pny 
ducing  high  electrostatic  {)olenlial3  changing  in  value  with 
extreme  rapidity.  High  frequencies  are  eepeciftlly  wanted, 
for  practical  considerations  make  it  desirable  to  keep  down 
the  potential  By  the  employment  of  machines,  or, 
Mnenllf  ipeikuig,  of  any  meolMtiieal  apiiaratus,  but  low 
treqiMiicifla  can  m  reaobed ;  recourse  must,  therefore,  be 
had  to  aome  other  means.  1%6  discharge  of  a  condenser 
alTorde  us  a  means  of  obtaining  frc<(ucncics  by  far  higher 
than  are  obtainable  mechanically,  and  I  have  accordingly 
e^loyed  eondenaen  in  the  eacperiaMDU  to  the  abore 

When  tbe  tonnioab  of  a  hij^tannon  indnetton  coil, 
Fig.  31,  are  connected  ton  Leyden  jar,  and  the  latter  is 
discharging  disnjptively  into  a  circuit,  we  may  look  upoji 
the  arc  playing  l>etween  the  knobs  as  being  a  source  of 
alternating,  or  generally  speaking,  undulating  currentu,  and 
then  we  have  to  deal  with  the  familiar  system  of  a 
generator  of  such  currentit,  a  circuit  connected  to  it,  and  a 
condenser  bridging  the  circuit.  The  condenser  in  such  case 
is  a  veritable  transformer,  and  since  the  frequency  is  exces- 
sive, almo&t  any  ratio  in  the  strength  of  the  currents  iu  both 
the  branches  may  be  obtained.  In  reality,  the  analogy  is 
not  quHe  complete^  for  in  the  dismptiTe  cUaeharjce  we  hare 
meet  geaendly  a  fandunenta!  inftantaneona  variation  of 
comparatively  low  frequency,  and  a  sujjerimposetl  harmonic 
vibration,  and  the  laws  governing  the  flow  of  currents  are 
not  the  aame  for  both. 


Fn.  11. 


In  converting  in  this  manner,  the  ratio  of  conversion 
abould  not  be  too  Jjieat,  for  the  ton  in  the  arc  between  the 
hnoba  inereana  with  the  aqnare  of  the  ewrentk  and  if  Che 

jar  be  discharged  through  very  tbiclc  and  short  conductors, 
with  the  view  of  obtainuig  a  very  rapid  oscillation,  a  very 
considerable  portion  of  the  energy  stored  is  lost.  On  the 
other  hand,  too  email  ratioa  are  not  praetiflable  for  many 
obviooB  reaaone. 

As  the  converted  currents  flow  in  a  practically  closed 
circuity  the  electrostatic  efTecta  are  uocossarily  small,  and  I 
therefore  convert  them  into  currents  or  etfecUi  of  the 
required  chantcter.  I  have  effected  such  conversions  in 
several  ways.  The  preferred  plan  of  connections  is  illus- 
trated in  Fig.  32.  The  manner  of  operating  renders  it  easy 
to  obtain  hjf  neana  of  a  small  and  inex{icn8ivo  apparatus 
enormous  differences  of  potential  which  bavi  1  n  usually 
obtained  by  means  of  large  and  expensive  coiU.  For  this 
it  is  only  necessair  to  talwan  ordinary  small  coil,  adjoat  to 
it  a  floodenser  and  diacbarging  eireuiti  forming  the  jirinary 
of  an  aokiUary  anall  eoilT  and  convert  upward.  Am  the 
inductive  effect  of  the  primary  currents  is  excessively  great, 
the  second  coil  need  have  comparatively  but  very  few  turns. 
By  properly  adjnaling  the  etomenta  remarkable  reeidte  may 
be  secured. 

In  endeavouring  to  obtun  the  required  eleetroctatie 

effects  in  this  manner,  I  have,  as  might  be  expected, 
encouutere  l  many  difficulties  which  I  have  been  gradually 
overcoming,  but  I  am  not  as  yet  prepared  to  dwoU  npOtt 
my  experieucas  in  this  direction. 

I  believe  that  the  disruptive  discharge  of  a  condeoaer  will 
pb^  an  important  part  in  the  future,  for  it  offers  vast  possi- 
DiUtics,  not  only  hi  the  way  of  producing  light  in  a  more 


efficient  manner  and  in  tho  Uno  indicated  by  theory,  IwM 

also  in  many  other  respects.  ■  ^ 

For  years  the  efforts  of  inventors  have  been  directed 
towarda  obtaining  ^ectrical  energ;^  from  heat  by  means  of 
the  tliermofrile.  it  might  seem  invidious  to  remark  that 
but  few  know  what  is  the  real  trouble  with  the  thermopile. 
It  is  not  the  ineflicicncy  or  small  output — though  these  are 
great  drawbacks— but  tho  fact  that  the  thcrniopile  has  its 
phylloxera— that  is,  that  by  constant  use  it  is  deteriorated, 
which  has  thus  far  prevented  its  Introdnetion  on  an  indus- 
trial scale.  Now  that  all  modem  research  eeema  to  point 
with  certainty  to  the  use  of  electricity  of  excesnvely  high 
tension,  the  question  must  present  itself  to  many  whether 
it  is  not  poesible  to  obtain  in  a  practicable  manner  this 
form  of  energy  from  heat.  We  nave  been  used  to  look 
ui>on  an  eleetroitatie  machine  aa  a  phqrtbing,  and  tomehow 
we  couple  with  it  the  idea  of  the  inefBcient  and  impractiea]. 
But  nov.  u  niust  think  differently,  for  now  wo  know  that 
everywhere  wo  have  to  deal  with  tho  same  forces,  and  that 
it  is  a  mere  question  of  inventing  proper  mntliodi  or 
apparatus  for  rendering  them  available. 

In  the  present  qretome  of  electrical  distnbution,  the 
employment  of  tho  iron  with  its  wonderful  magnetic 
properties  allows  u.s  to  reduce  considerably  the  site  of  the 
apparatus  ;  b\U,  in  spite  of  this,  it  is  still  very  cumbersome. 
The  more  we  progress  in  the  study  of  electric  and  magnetic 
phenomena,  the  more  we  become  convinced  that  tho  present 
methods  will  be  short-lived.  For  the  pradnction  of  light) 
at  least,  such  heavy  machinery  would  aeon  to  be  nnneoea- 
sary.  The  energy  required  is  very  small,  and  if  light  can 
be  obtained  as  eiticiently  as,  theoretically,  it  app^rs  possible, 
the  apparatus  need  have  but  a  very  small  output  There 
being  a  atcong  probability  that  the  illuminating  methods  of 
the  nitnre  will  involve  tine  uae  of  very  high  potentials,  it 
seems  very  desirable  to  perfect  a  contrivance  capable  of 
converting  the  energy  of  beat  into  energy  of  the  requisite 
fom.  Nothing  to  q»eak  of  h«e  been  done  towards  this 


end,  for  the  tboiq^  thai  eleetrieit^  of  some  50,000  or 
100,000  volts  prsewire  or  more,  even  if  obtained,  would  be 
unavailable  for  prsetieal  purposes,  baa  deterred  tnvantort 

from  working  in  this  direction. 

In  Fig.  31  a  plan  of  connections  is  shown  for  converting 
currents  of  high,  into  currents  of  low,  tension  by  means  of 
the  disruptive  discharge  of  a  condenser.  This  plan  has 
been  used  by  me  frequently  for  operating  a  few  incan* 
descent  lamjis  required  in  the  lab<3ratory.  Some  difficulties 
have  been  cncoutitcrcd  in  tho  arc  of  tho  discharge  which  I 
have  been  able  to  overcome  to  a  groat  extent ;  besides  this, 
and  the  adjutsioient  necessary  i(x  the  proper  working,  no 
other  difficulties  have  been  net  with,  and  it  was  easy  to 
operate  ordinary  lamps,  and  even  motors,  in  this  manner. 
The  line  being  connected  to  the  ground,  all  the  wires  cot^ 
be  handled  with  j»erfect  impunity,  no  matter  how  high  the 
potential  at  the  terminals  of  tho  coiidouser.  In  these 
ex{ieriments  a  highrtonsion  induction  coil,  operated  from  a 
battery  or  from  an  alternate-current  machine^  was 
employed  to  charge  the  condenser;  but  the  indnetion 
coif  might  l>e  repkced  by  an  ap|)aratU8  of  a  different  kind, 
cai>able  of  giving  electricity  of  such  high  tendon.  In  this 
manner,  direct  or  alternating  currents  may  bo  converted, 
and  in  both  cases  the  current-impulses  may  be  of  any 
deeired  frequency  When  the  currents  charging  the  cen> 
denser  are  of  the  same  direction,  and  it  is  desired  that  tho 
converted  currents  should  also  be  of  one  direction,  tho 
resistance  of  the  discharging  circuit  should,  of  eonree^  boeo 
chosen  that  there  are  no  ttscillations. 

In  operating  devices  on  the  above  plan,  I  have  observed 
curious  phenomena  of  inq>i-dance  'which  are  of  interest 
For  inatuea,  if  a  thick  copper  bar  be  bentt  as  indicated  in 
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Fig.  33,  and  shunted  by  ordinary  incandescent  lamps,  then, 
by  parsing  the  discharge  between  the  knobs,  the  lamps  may 
be  hrouRht  to  incandescence  although  they  are  short- 
circuited.  When  a  large  induction  coil  is  employed  it  is 
ea^y  to  obtain  nodes  on  the  bar,  which  are  rendered 
evident  by  the  dinerent  degree  of  brilliancy  of  the  lamps, 
as  shown  roughly  in  Fig.  33.  The  nmlea  are  never  clearly 
defined,  but  there  are  simply  maxima  and  minima  of 
potentials  along  the  bar.  This  is  probably  due  to  the 
irregularity  of  the  arc  between  the  knobs.  In  general  when 
the  above  described  plan  of  conversion  from  high  to  low 
tension  is  used,  the  behaviour  of  the  disruptive  discharge 
may  be  closely  studied.  The  nodes  may  also  be  investi- 
gated by  means  of  an  ordinary  Cardew  voltmeter  which 
should  be  well  insulated.  Geissler  tubes  may  also  be  lighted 
across  the  points  of  the  bent  bar  ;  in  this  case,  of  course,  it  is 
bettor  to  employ  smaller  capacities.  I  have  found  it  prac- 
ticable to  light  up  in  this  manner  a  lamp,  and  even  a 
Geissler  tube,  shunted  by  a  short  heavy  block  of  metal,  and 
this  result  seems  at  first  very  curious.  In  fact,  the  thicker 
the  cop(>er  bar  in  Fig.  33,  the  better  it  is  for  the  success  of 
the  experiments,  as  they  appear  more  striking.  When 
lamps  with  long  slender  filaments  arc  used  it  will  be  often 
noted  that  the  filaments  are  from  time  to  time  violently 
ribratod,  the  vibration  being  smallest  at  the  nodal  points. 
This  vibration  seems  to  be  due  to  an  electrostatic  action 
b«tween  the  filament  and  the  glass  cf  the  bulb. 


Fig.  33. 

In  some  of  the  above  experiments  it  is  preferable  to  use 
special  lampe  having  a  straight  filament,  as  shown  in 
Fig  34.    When  such  a  lamp  is  used  a  still  more  curious 

EhoQomenon  than  those  described  may  be  observed.  The 
imp  niay  be  placed  across  the  copper  bar  and  lighted,  and 
by  using  somewhat  larger  capacities,  or,  in  other  words, 
smaller  frequencies,  or  smaller  impulsive  imiHsdancies,  the 
filament  may  be  brought  to  any  desired  degr<M  of  incan- 
descence. But  when  the  impedance  is  increased  a  point  is 
reached  when  comparatively  little  current  passes  through 
the  carbon,  and  most  of  it  through  the  rariHed  gas ;  or 
perhaps  it  may  be  more  correct  to  state  that  the  current 
divides  nearly  evenly  through  both,  in  spite  of  the  enor- 
mous difference  in  the  resistance,  and  this  would  be  true 
unless  the  gas  and  the  filament  behave  differently.  It  is 
then  noted  that  the  whole  bulb  is  brilliantly  illuminated, 
and  the  ends  of  the  leading-in  wires  become  incandescent 
and  often  throw  off  sparks  in  consequence  of  the  violent 
bombaniment,  but  the  carbon  filament  remains  dark.  This 
is  illustrated  in  Fig.  34.  Instead  of  the  filament  a  single 
wire  extending  through  the  the  whole  bulb  may  be  used, 
and  in  this  case  the  phenomenon  would  seem  to  bo  still 
more  interesting. 

From  the  above  experiment  it  will  be  e  vident  that  when 
ordinary  lamps  arc  operated  by  the  converted  currenta, 


those  should  be  preferably  taken  in  which  the  platinum 
wires  are  far  apart,  and  the  frcouencies  used  should  not  be 
too  great,  else  the  discharge  will  occur  at  the  ends  of  the 
filament  or  in  the  base  of  the  lamp  between  the  leading-in 
wires,  and  the  lamp  might  then  be  damaged. 

In  presenting  to  you  these  results  of  my  investigation  on 
the  subject  under  consideration,  I  have  paid  only  a  parsing 
notice  to  facta  upon  which  I  could  have  dwelt  at  length, 
and  among  many  observations  I  have  selected  only  those 
which  I  thought  most  likely  to  interest  you.  The  field  is 
wide  and  completely  unex|)lored,  and  at  every  step  a  new 
truth  is  gleaned,  a  novel  fact  observed. 

How  far  the  results  hero  borne  out  are  capable  of  prac- 
tical applications  will  be  decided  in  the  future.  As  regards 
the  production  of  light,  some  results  already  reached  are 
encouraging,  and  make  me  confident  in  asserting  that  the 
practical  solution  of  the  problem  lies  in  the  direction  I 
have  endeavoured  to  indicate.  Still,  whatever  may  be 
the  immediate  outcome  of  these  experiments,  I  am  hopeful 
that  they  will  only  prove  a  step  to  further  development 
towards  the  ideal  and  final  perfection.  The  possibilities 
which  are  opened  by  modern  research  are  so  vast  that  even 
the  most  reserved  must  feel  sanguine  of  the  future.  Emi- 
nent scientists  consider  the  problem  of  utilising  one  kind 
of  radiation  without  the  others  a  rational  one.  In  an 
apparatus  designed  for  the  production  of  light  by  conversion 
from  any  form  of  eneigy  into  that  of  light,  such  a  result 
can  never  bo  reached.  Tor  no  matter  what  the  process  of 
producing  the  required  vibrations,  be  it  electrical,  chemical, 
or  any  other,  it  will  not  be  [x»8ible  to  obtain  the  higher 
light  vibrations  without  going  through  the  lower  heat 
vibrations.  It  is  the  uroblem  of  imiHirting  to  a  body 
a  certain  velocity  without  passing  through  all  lower 
velocities.  But  there  is  a  iK)ssibility  of  obtaining  energy 
not  only  in  the  form  of  light,  but  motive  jwwer,  and  energy 
of  any  other  form,  in  some  more  direct  way  from 
the  medium.  The  time  will  be  when  this  will  be  accom 
plished,  and  tho  time  has  come  whon  one  may  utter  such 
words  before  an  enlightened  audience  without  being  con- 
sidered a  visionary.  We  are  whirling  through  endless 
space  with  an  inconceivable  speed,  all  around  us  everything 
is  spinning,  everything  is  moving,  everywhere  is  energy. 
Tbore  must  be  some  way  of  availing  ourselves  of  this 
energy  more  directly.  Then,  with  the  light  obtained  from 
the  medium,  with  the  power  derived  from  it,  with  every 
form  of  energy  obtained  without  effort,  from  the  store 
forever  inexhaustible,  humanity  will  advance  with  giant 
strides.  The  mere  contemplation  of  these  magnificent 
|K)ssibilitios  expands  our  minds,  strengthens  our  hopes,  and 
fills  our  hearts  with  supreme  delight. 


OODHANCHESTER. 


The  following  comparative  statement  of  the  advantages 
and  relative  cost  of  electric  light  and  gas  from  Messrs. 
Ernest  Scott  and  Co.,  Newcastle-on-Tyne,  was  read  by  the 
clerk  at  the  last  meeting  of  the  Godmanchester  Town 
Council : 

Electric  light.— lampe  of  16  c.p.,  I.OOU  hoora. 

£   s.  d. 

Coal  for  25  h.p.,  1,000  hours,  at  2|lb.  {jor  i.h.p.  per 

hour,  28  tons  at  8r   11    4  0 

Oil  per  week  at  2o.  Od   6  10  0 

Sundriw  at  28.  6d   6  10  0 

Lamp  reaewala,  250  lampe  at  3a.  9d   46  17  6 

71    1  6 

Add  10  per  cent,  interest  and  depreciation  on  plant, 
say  £400   40  0  0 

£111    1  6 


Ooit.— 250  burneni,  6ft.  yibx  hour,  1,000  houn). 
Co«t  of  gas  consumed,  1,000,000ft.  at  28.  6d.  per 

1,000(1   IH"  10  0 

Coet  of  replacing  burners  and  repaira,  . "is.  per  weok  ...     13   0  0 


Add  5  per  cont.  intoret*t  on  capital  expended  on  fittings, 
on  say  £1S0   


200  10  0 
7  10  0 


£206  0  0 
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TO  CORREBPOWDBHTB. 

AU  Bi^ti  Buerved.  Secretaries  and  Managers  of  Cotnfonia 
an  tmttei  to  fwnish  notice  of  Meetings,  Issue  of  New 
Shares,  Installations,  Contraets,  and  any  information 
connected  vUh  EUdriml  Engineering  tahitJi  may  he 
interesting  to  our  readers.  Itttmtors  are  informed  that 
onf  account  of  their  tiMMn#nu  mAmUki  l»  w  iM 
rteeive  ow  best  corwideration. 

AU  eommuniea(ion.<;  iniended  for  ihf.  Editor  should  be  addressed 
C.  11.  W.  hums,  139-240,  Sali^mry  Court,  Fleet  Sirtet, 
London^  SXk  AmHj/mem  tammHmuiim  witt  lut  ht 

fo  unnmnii. 

ddiiertUmmts  should  be  addressed  to  tlu  I'uUuher,  139-140, 
SalUmr,,  Court,  FImI  Street,  E.C.,  -  kA/  rMch  him 
not  later  than  nom  of  Thurmiajf.    Speoml  T«ras  for 

antJlTIONS  VACINT"  uid  "WANT  PLJIOKS"  Advertlte- 
bmbU  wiU  b«  obMf fid  »(  THJEl£B  WORDS  ter  ONJK  PSHHY, 
•1th  «  KUHMUM  «hMtf«  of  SIXPBMCB. 

10  •mHinnn. 

*  TbR  EtacnucAL  Encinkkr"  can  be  had,  by  Order,  from 
mn/  N't-imiiijod  in  Ttmm  or  Country,  ami  at  Iht  mrims 
JiMluxiy  auUions;  or  it  can,  if  prefened,  be  malted 

3  moiithj  6  tnouUui  12  morithi 

Uuitwl  KilLi{doai   5b.    5d.  ...  ds.  6d.  ...      lia.  Od. 

Within  tha  Poattl  Uaion   4«.    4d.  ...  Ss.  8d  ...     17a.  4^1. 

Other  riMBm.   As.  lOd.  ...  9».  8d.  ..  IQi.  6d. 

(P<Mt  Free  P»y«bl«  in  AdTaooo.) 
f^hejues.  Post  0^  and  Postal  Orders  for  6ubscr^tioas 

C.  H.  W.  Biggs,  1 39-140,  Salidntry  CovH  FM 
Nfavet,  Londm,  and  be  crossed  "  Union  Bank." 

lOOro  lOLDHIB. 

yols.  I.  lo  VII.  iikcltuive,  new  terUs,  uf  "Tuk  KLEcriUf  al 
KMaiKBU "  ofw  WMT  rM(t|f,  jinrf can  be  had  boiwivi  in  Mm  eloth, 
giUlMtr^frieeSi.  9d,  Svibteriiersouk  ham  their  «wn  tvy^^ 
htfimifattK  M.,  •reoMM/orMirfiiigMntaflMmiMil*  priotiii 


IMPOfiTANT  NOTIC£. 

iVc  ituiy  tx-m-tunudlu  foUov)  the  Uad  of  <mr  American  Caniem- 
porariet,  ttpedaUy  when  tkey  point  a  serwioeahU  way.  They 
mtniothatilneiKrdinaMmfMtfirienitt^iitMthe^ eon  forthe 
welfare  of  the  fMper.  We  ask  MM"  fritsvis  tu  remember  iu.  Xn 
Paper  that  we  h%ow  ever  refusa  Sttbieriberi  or  Advertiter*.  Aor 
do  toe;  in  fact,  toe  innt4  them,  believing  lhal  they  trill  get  Ml 
■xdnefor  thew  money, 
jiipaeinim  o«ftn  of     pop*- wBI  fa  MNi  «»  f«fM#.| 


BBinSH  ASSOCIATION    THE  PBESIDENTS 

ADDRESS. 

As  was  to  be  expected,  aiid  as  desirable,  the 
psendeotial  address  to  tli«  Curdiff  meetiog  of  the 

British  Association  discourses  mainly   on  astro- 
nomical  questiona.     It   is  cxtrctnely  interesting, 
however,  to  notice  how  iuterdepeiideut  are  the 
ysrions  bnmdies  of  science.    Advanoe  in  one 
direction  leads  to  advance  in  other  dircctionn.  A 
new  departure  in  photography  means  an  cxtt^iision 
of  the  range  of  astronomical  research,  for,  as  Dr. 
Hoggins  ssys,  *'The  more  recent  disooveiy  of  the 
gelatine  plate  has  given  a  further  great  impetos  to 
this  modern  side  of  nstronomy,  and  has  opened  a 
pathway  into   the  luiknowu  of  which  even  an 
entbnsiast  80  jMurs      would  sesxoely  haTsdared  to 
dream."   That  eleotrioal  research  will  play  its  part 
in  astroiioinical  matters  is  shadowed  by  sncli  para- 
gruph.-i  in  the  address  as  that  relating  to  the  cou- 
tentioD  of  Stas,  who  maintains  "  tbat  eleetrie  spectra 
are  to  he  regarded  as  distinct  from  flame  spectra," 
although  other  observers  do  not  a^^ee  with  him. 
But,  as  Dr.  Huggius  says,  "  The  presence  of  lines 
in  the  solar  speetnun  wUeli  we  can  only  pcodnoe 
electrically  is  an  indication  of  the  high  temperature 
of  the  sun."    .\flvance  in  spectroscopy  Bcenif?  to  l)e 
determined  by  advance  into  the  regions  of  molecular 
physics.    Hitherto  many  stiggestions  have  been 
made,  but  real  progress  lias  in  this  domain  been 
comparatively  slow.    In  tlic  early  part  of  his  address 
the  president  pomts  out  a  real  evil — ^ia  too  hastily 
forming  a  conclusion — and  states  '*ihe  progress 
of  science  has  been  greatly  retarded  by  resting 
important  conclnaions  upon  the  apparent  coincidence 
of  aingle  lines  in  spectroscopes  of  very  small  power." 
This  danger  is  as  great  in  other  cQreotioos  as  in 
^eetroBOopy.   A  little  examination  of  Dr.  Huggins's 
address  will  show  what  a  great  part  electricity  is 
playmg  in  all  these  investigations.    He  suggests 
the  light  of  a  comet  is  due  to  disrnptiye  electric 
discharges,  and  that  these  discharges  may  be  assisted 
and  possibly  increased  by  the  action  of  the  ultra- 
violet part  of  the  sim's  light.    "  Leuard  and  Wolf 
have  diown  thist  nltra>violet  Ught  oan  pcodnce  a 
discharge  from  a  negatively  electriied piece  of  u  1 1  il, 
while  Hallwachs  and  Righi  have  shown  further 
that  ultra-violet  light  can  even  charge  positively 
an  nneleetrifled  piece  of  metsl."    Farther,  the 
suggestion  that  the  sun's  corona,  as  wall  as  the  tsila 
of  comets,  is  once  more  distinctly  set  forth  a.s  du'' 
electricity,  and  "  further,  if  such  a  force  exist  at  tha 
son,  the  changes  of  terrestrial  magnetism  may  be 
doe  to  direct  electric  action,  as  the  earth  moves 
through  lines  of  inductive  force."    No  doubt  Dr. 
Huggins  has  thoroughly  convinced  himself  that  such 
"  lines  of  indttcfeire  fbree"  do  permeate  space, 
although  to  the  ordinary  mind  the  "  circuit "  through 
which  these  lines  must  act  is  not  easily  traceable. 
Taking  one  hemisphere  of  the  sun  as  the  starting 
pole,  where  is  the  ciromt  by  which  the  lines 
dose  again  on  the  starting  point?  They  oeztainly 
do  not  stszt  from  the  mn  and  zadtata  into 
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space.  Many  physicists  look  upon  electricity  as  a 
ra<li;tnt  something;  they  caunot  show  one  single 
cxperiawnt  in  support  of  their  views*  bat  always 
•uppose  something  of  the  nature  of  an  abnurdity,  in 
a  pole  bcingat  an  infinite  di^^tane^'  from  niiother  polo — 
ill  fact,  in  such  a  position  that  no  electrical  pbe- 
natnenaooiild  Msolt.  We  axe  digtMsing,  however, 
fro  Hi  the  poMBidential  address,  which  indicates  nut 
only  the  recent  wnrl:  done  in  celestial  pliysici,  but 
the  vast  araomit  of  work  still  open  to  the  earnest 
student,  couoiudiug  with  the  pregnant  statement  that 
thoogb  the  "  pace  of  the  vaee  is  gaining, '  the  goal ' 
is  not  and  never  will  be  in  sight." 


SECTION-PRESIDENTS : 
MATHEMATICAL-MECHANICAL. 

Prof.  Lotl^i^e,  in  his  address  to  Section  A,  goes  for 
a  national  laboratory.  He  does  not  believe  much  in 
individual  or  amateur  efforts,  but  thinks  scientific 
investigation  should  progress  like  an  invading  army. 
The  rank  and  file  require  to  be  properly  generalled 
and  led.  No  doubi  a  national  laboratory  is  theo- 
retically a  nice  thing,  especially  ht  those  who  could 
pose  as  generals — give  their  orders,  and  sec  someone 
else  do  the  work.  The  members  of  the  younger 
generation  would  work  hard ;  would  move  heaven 
and  earth  to  obtain  a  chair  in  the  laboratory. 
The  nation  is  a  gooil  paymaster,  but  seldom  a 
liani  taskinfister.  Who  should  decide  ix^  to  the 
eligibihty  of  candidates?  And  who  should  decide 
as  to  the  vatne  of  the  orders  given  and  tiie 
work  canned  out  ?  The  real  investigator  is  almost 
always  working  alone,  alonf:  a  new  line,  and  time 
only  can  show  the  value  of  such  work.  I'rof.  Lodge 
says  the  question  of  a  fifth  or  sixth  deoiinal  is  very 
legitimate,  and  so  it  is  ;  but  it  is  of  no  earthly  service 
to  the  nation  as  a  nation,  and  national  money  ou<^ht 
not  to  be  expended  on  such  a  pursuit.  The  Presi- 
dent of  Bection  G  dieoonrses  upon  mining  operations, 
gives  a  good  deal  of  information  as  to  recent  progress, 
and  concludes  that  electrical  apparatus  "  will  even- 
tually become  the  principal  agent  in  underground 
<w*wt>A.m<M.i  opttations." 


TRANSMISSION  OF  POWER  AT  FRANKFORT. 

We  ore  advised  that  the  plant  for  the  trans- 
miaaion  of  power  at  Frankfort  is  now  complete,  and 
repovte  of  the  starting  and  tests  are  expected  at 

once.  The  great  feature  of  this  enterjirist-  is  its  entire 
novelty  from  two  points— the  transmission  of  large 
powers  to  such  a  long  distance  at  enormous  \ 
pressure,  and  the  actual  use  of  the  rotary-current 
machines.  The  falls  of  the  Keckar  at  Lauflfeu,  in 
Wortemberg,  axe  at  a  distance  of  180  kilometres, 
nearly  110  miles,  firom  Prankfbrt.  Over  this  distance 
three  stout  telegraph  wires  are  carried  on  poles  fitted 
with  insulators  furnished  with  oil  insulation.  The 
original  poles  first  used  at  Oerlikon  will  bo  seen  at 
the  exhibition.  Along  these  vrires,  electricity  at  a 
pnanira  of  about  25,000  votta  is  to  be  tansmttted  in 


alternating  currents  whose  phases  or  pnlsations  are 
so  arranged  as  to  overlap  or  interlink  wan  each 
other,  fonning  in  the  machine  at  the  receiving  end  a 
rotating  magnetie  polarity  by  which  the  electric 
power  can  be  converted  into  mechanical  force  and 
so  distributed.  The  generator  of  this  installation, 
which  we  shall  illustrate  next  week,  consists  of  a 
300-h.p.  dynamo  of  the  new  thrse-phsae  syston, 
constrneted  by  the  Oerlikon  Company,  of  Zurich,  in 
coujunctiou  with  the  Ailgemaine  Company,  of 
Berlin.  On  August  15.  the  date  fixed  by  oonteaet, 
the  apparatus  was  handed  over  to  the  Board  of 
Management  of  the  exhibition. 

The  conductors  required  for  the  transmission  of 
the  current  have  been  run  by  the  German  Imperial 
Postal  Administration,  and  the  Boyal  Wurtemberig 
Telegraph  AiitlioritieB.  Tlie  machinery  at  Lauffen 
is  already  in  working  order,  and  next  week  the 
measurements  and  tests  oi  strength  prsaeribed 
by  the  Imperial  and  Wurtemberg  Governments 
will  takt^  place.  It  is  probabU;,  therelore,  that 
by  the  end  of  next  week  the  transmission  of  electric 
force  ftom  Lauffm  to  Frankfort  can  be  r^^ularly 
begun.  The  power  will  be  used  as  follows :  Of  the 
300  h. p.,  more  or  less,  that  is  received,  100  h. p.  will 
be  used  to  pump  water  to  supply  an  enormous  water- 
fall in  the  exhibition  grounds,  100  h.p.  will  be  used 
for  lighting  purposea,  and  the  remainder  will  be 
distributed  in  power  transmission.  The  experiment 
is  attracting  the  keenest  interest  in  scientific  circles 
and  piBotical  circles,  as  it  is  abundantly  fidt  that  the 
practical  demonstration  of  the  utilisation  of  natural 
forces  at  such  dibtances  from  the  source,  opens 
almost  undreaut-of  possibilities  to  industry  in  the 
future. 


VIBBATIOMS  OF  GOMOUCTOIS. 


A  thin  metallic  wire  stretched  betweeu  two  HU|)]>ort8,  une 
of  which  is  furnished  with  a  tightening  winch  to  regulate 
the  tension,  when  traveraed  by  a  eontiamiu  current,  beguis 
to  vibrate,  says  M.  D.  HnrmaBesen  in  Compks  Raidiit.  The 
amplitude  of  the  vihrations,  at  fir.ft  very  fccMc,  gradually 
increas**  and  rapidly  atlain.s  a  maximutn,  which  i.s  ine^;or\  ej 
a«  long  as  the  current  passea,  provided  that  the  surrounding 
ooDditiom  remain  the  same,  or  at  least  do  not  abruptly 
ehaoga  The  vibrations  may  thus  eootinne  indsfindtely; 
tb«r  easss  in  a  few  sesondii  whsa  the  eorrent  oeuss. 

For  a  dfltennined  eleotiie  pressure,  the  amplitude  of  the 
vibrations  seem  to  dopetid  (acoordinc  to  the  expcrimonts 
hitherto  made)  upon  the  difieronce  oi  temperature  of  the 
wire  and  the  surrounding  medium.  As  this  difference  of 
temperature  depeods  oa  the  Btreagth  of  curreat  for  the 
same  mn,  the  phenoneaoa  ahoald  vary  with  the  itrength 
of  current. 

The  cxplurialion  seciii.s  to  result  from  the  exchange  of 
heal  between  the  wire  and  the  surrounding  medium,  and 
con.stituteij  a  veritable  "  thermic  motor,"  in  which  tbs 
t'net|;y  e.xpended  is  furnished  by  the  current^  and  the 
phuciple  of  conservation  of  energy  can  bo  ap]iliod  thereto. 

Any  cause  which  will  change  in  any  way  thn  nio<ie  of 
this  exchau;;c  will  modify  the  |>hcnomenon.  More  |wrticu- 
larly,  it  can  be  foreseen  that  the  finer  the  wire  the  more 
rapid  will  be  the  vibration,  and  this  It  oonfirmed  by  experi- 
ment. I  have  repeated  the  eKuerimeot  with  wires  of 
diflinent  kinds,  and  have  found  tnat  the  vibratioas  always 
maintain  the  name  character.  If  the  wire  is  cncloeeti 
within  a  glass  tube  the  vibcatkuw  are  r^lar,  as  the  wire 
isshsllscsd  fnimnovsBMnls  cf  Ihsair.  OMiagthetwo 
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ends  do«8  not  change  the  impidiiy.  I  hope  to  pntent  later 
tin  lajra  of  the  phenomenon  with  reitera  to  the  temion  of 
the  viro,  the  difforenco  of  ternpenttures  1>etween  the  wire 
end  the  sarrounding  niedium,  and  the  mannw  ia  which  the 
•wAm^  of  heet  w  eiboted  between  the  two  eouiees. 


BDnON  DTM AHO  AMD  HOTOB. 

fCmMtd  fifm  pag*  IS4,) 

The  Bteel  armature  shaft  is  16 Jin.  long  and  Jin.  in 
diameter  at  the  journal*,  and  {lin.  in  diameter  between  the 
jovmab.    The  bi^  part  of  the  AmA  b  9|iD.  long. 


Fio.  1.— Dfapaa  of  Wtadn^  of  Bdim  AnnaftavB. 


SalBdent  end  chaee  b  allowed  f o  the  armatitre  jonmala  to 
caase  the  surfaces  to  wear  smoothly. 

On  the  central  imrtion  of  the  armutiiro  shaft  is  placed  a 
wodficti  sleeve,  1  in  ilianieter  ;  on  thin  are  moiiiitc<i 
the  thin  sheet  iron  discs  forming  the  armature  core.  Tbetc 
discs  are  2^iD.  in  dbmeter.  They  are  arranged  in  leriee  of 
ftve,  with  tiaaoe  paper  between  the  discs,  and  between  tfau 
aeiiea  of  fire  are  placed  several  thicknoases  of  paper. 


Fig.  2.— The  Flnt  Two  Coib  aad  Coauralalar  OoiMwelkiis. 

EnoDgh  discs  are  clamped  together  on  the  shaft  to  make 
this  portion  of  the  core  3Jin.  long.  The  cast-iron  discs, 
between  which  the  Rhcpt-iroti  discs  are  placed,  are  Jin.  in 
thfeknes*  and  2iin.  in  diameter.  One  of  them  is  fixe<l  on 
the  ihaft)  the  other  being  held  in  place  by  a  hexagonal  nut 
lerewad  on  the  shaft.  The  oaaUiron  diaea  have  tiMir  outer 
eonaiB  rounded,  and  in  the  edge  of  each  are  formed  32 
eqni-dbtant  radial  slits.  J,  in.  wide.  In  these  slits  are 
inaerted  alipa  oi  vulcanised  hbre  for  separating  the  different 
pdn  e(  eoui  dniing  tlie  opimttao  «f  windii^ 


It  is  impoesible  to  daacribe  the  Edison  winding  without  ■> 
depending  mainly  on  the  diagrams,  Fin.  1  V!*.3.  There 

arc  two  series  of  coils  ;  th  d  is  to  say,  there  are  t.  ^  coils  in 
each  division  of  the  armature.  There  are  32  bars  in  the 
commutator,  whbb  are  nanheied  eonaeentively  from  1 
to  33. 

The  armature  core  and  shaft  are  thoroughly  insnUted  by 
means  of  paper  coated  with  an  adhesive  varnish.  Jubi 
string  ribbon  is  wound  on  the  face  of  the  core  as  a  further 

{irolcction. 

The  wire  used  on  the  armature  is  No.  21  copper  wire, 
double  eoverad,  the  inner  ooreriqg  hefaig  of  iilk»  the  outer 
of  cotton. 


Fio.  t.^Amagemni  of  Uw  Lajrsra  at  Bad  «f  Anaatara  Cora. 

Leaving  an  endoutforconnection  with  the  commutator  coil, 
No.  1  is  begun  at  1  and  wound  in  four  layers,  with  six 
convolutions  in  each  layer,  the  outer  terminal  coming  at  1'. 
These  ends  are  marked  respectively  1  and  1'  in  such  a 
manner  as  to  avoid  any  possibility  of  the  detachment  of 
the  marks.  If  this  caution  b  observed,  much  trouble  may 
be  avoided.  A  good  way  to  mark  them  b  to  place  a  tag 
of  parchment^  or  parchment  paper,  on  each  end  of  the  wire, 
with  the  number  marked  on. 

After  winding  coil  No.  1  the  armature  is  turned  half  way 
over,  and  ooQ  No.  S  b  wound  and  marked  in  theaamewny, 


Fm.  4.— TlieBBdaof  the  AnaataieOgWi 


with  2  on  the  inner  end  nf  the  coil  and  2'  on  the  outerend. 
The  coil  is  then  reversed  and  coil  No.  3  is  wound,  and  iti 
ends  are  marked  in  the  same  way,  and  so  on  until  the  first 
series  of  coils  is  finisbed,  the  last  coil  of  the  aeriea  being 
marked  16  and  16'. 

The  first  coil  of  the  outer  series  u  No.  17  17'.  Thi^  is 
wound  on  the  top  of  coil  No.  1 .  The  armature  is  turned 
over,  and  No.  18  is  wound  on  the  top  of  No.  3^  and  eo  OB 
until  all  of  the  outer  coils  are  in  uljoe. 

Bafbre  winding,  the  inner  end  of  eacb  wire  b  wrapped 
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in  jute  string  riUlOO  to  a  {mint  witUn  the  end  of  the  arma- 
ture core,  ai^  Uii  further  protoctad  by  »  wrapping  of  thin 
■dbwira  ta|M.  Tha  oolar  mid  of  Um  eoHli  eorsrad  in  tlia 
■una  way. 

Abont  Sib.  of  No.  SI  wir«  ire  Teqmnd  forHw  ■meftwe. 

The  length  of  wire  in  the  first  inner  coil  is  36tt,  6in.  Tke 
length  of  wire  iti  the  last  outer  coil  is  35ft. 

The  commuutor  cylinder  is  formed  of  SS  bfOnae  bars 
having  bevelled  end*  aod  radial  amw  for  fMaiving  the 
wires.  Theee  ban  are  elatnped  in  podtion  on  »  aleeve 
having  an  timler  cut  fl.m^o,  \)y  a  conntersnnk  washer  and  a 
nut  screwed  an  the  >ilceve.  Mica  is  inserted  between  the 
conimiuator  bars,  Iwtwoon  the  bars  and  the  sleeve,  and 
between  the  ends  of  the  bars  and  the  flange  and  the  washer. 
Tba  ndial  arms  ertendiog  from  the  commntator  bars  each 
luv«  »  slot  in  tbe  end  nr  neoiving  the  terauMda  of  the 


The  binding  rings  are  formed  of  brass  wire,  wound 
tightly  over  a  layer  of  mica  interposed  between  the  wire 
and  the  binding.  Tke  bindijq{  wire  ia  seeored  by  elipi  and 
soft  aoldering. 

Tbe  'brush  yoke  is  provided  witb  wooden  bandle  by 

which  it  may  l>e  move  l,  :u.d  a  binding  screw  by  which  it  is 
clamped  in  the  positiun  of  use.  In  mortises  in  tbe  ends  of 
the  yoke  are  placed  insulating  blocks,  in  which  are  inserted 
tbe  brusb-bolding  studa.  I^eao  atada  are  each  provided 
wHb  a  not  for  ehmning  the  braaih-botder  eablee  whieh 
communicate  with  the  le  uls  at  the  side  of  the  pole-pieces. 

On  each  brush-holiiing  atud  is  placed  a  sleeve  fastened 
with  a  set  screw,  also  a  loose  sleeve  cnniicclcd  with  the 
fast  sleeve  by  a  spiral  spring  concealed  within  it  Tbe 
loose  sleeve  is  furnished  witD  a  bmeb  ehnp  f or  boldiog 
the  brush,  which  bears  on  the  commutator  cylinder  with  a 
yielding  pressure.    The  brushes  are,  formed  of  tprii^ 


Fill.  5. — The  Armature  with  ParU  Broken  away. 


are  arranged  in  groups  of  16,  the 
The 


Tbe  coil  terminals 

of  eaeb  gionj)  being  paridM.  Tbe  termfauds  are 
carried  around  and  attached  to  commntator  bars,  which  are 
about  45deg.  from  the  planes  of  the  coils  to  which  they 
belong,  thus  making  the  winding  more  symmetrical,  atid  at 
the  same  time  permitting  of  a  better  arrangement  of  the 
brushes 

Tba  coil  tanninals  are  inserted  in  the  slots  of  tbe  arms 
df  tlm  OMnnBtntor  bars,  and  soldered  with  soft  eoIdMr,  the 
eoDMetNiM  being  nadn  in  MoordaBee  with  thn  diMnn, 

Fig.1. 

The  wires,  wh«M  Umj  cross  at  the  back  and  front  end 
of  tbe  armature^  m  separated  by  sheets  of  mica.  Where 
tbe  winding  craeses  at  the  rear  end  of  the  armature  the 

wires  are  spread  out  so  that  thny  arn  only  one  layer  deep. 

When  the  winding  of  a  coil  is  fitiishcd,  the  terminal  is 
fastened  by  stout  threads  inserted  in  the  coil  before 
winding  tbe  last  three  convolntiona,  and  tied  after  the  coil 
iioonipttto. 


Vie.  e.— Tbe  Bmsb  Yoket 

A  vulcaniso<l  tit)re  collar,  a  little  larger  in  diameter  than 
the  commutator,  is  slipped  over  the  commutator  bars  and 
placed  against  the  radial  arms  of  the  bars,  as  shown.  The 
edge  of  the  collar  is  grooved  and  a  canvas  cover  is 
fastened  to  tbe  collar  by  tying  it  in  the  groove.  It  is  then 
drawn  over  tbe  terminals  and  fastened  by  the  first  ring  of 
binding  wire  on  the  armature.  At  the  opposite  end  of  the 
armature  a  similar  collar  and  cover  is  jiruvided. 

Before  covering  tbe  teiminals  witb  the  canvas  they  are 
wound  with  twine,  to  give  the  end  of  the  armature  a 
symmotrieal  shape.  The  winding  is  vamiibod  with  sbalko 
before  its  cover  is  applied,  and  the  cov«r  is  wnished  sfter 
it  is  secured  in  place. 


conuer  wires  fastened  together  at  their  outer  ends  with  soft 
solder.  A  jig  goes  with  Mch  machine  for  e1an|iing  the  bmsh 

and  guiding  the  file  while  renewing  tbe  brush  ends 

The  speed  of  the  motor  on  a  12.'5-volt  circuit  is  2,100 
revolutioiifi  per  miiuite.  The  speed  ut  which  the  ui  mature 
is  to  be  driven  in  order  to  generate  a  current  having  an 
K.M.F.  of  125  volts  is  2,730  revolutions  par  aiBllta 

Since  the  first  pert  of  this  article  appeared  in  our  issue 
of  July  25,  wo  have  received  a  letter  from  tbe  Edison 
General  EU.ctric  Cora[)uiiy,  stating  that  the  iiuichiiie  here 
described — according  to  the  now  rating,  which  went  into 
ettect  JoM  15 — 18  a  05  kilowatt  machine,  which,  when 
used  as  a  gpnarator,  for  sn|>plving  lights,  wiU  genente 
sufficient  current  to  bring  to  fnll  candle-power  idne  16-e.p. 
112  volt  lamps,  and  when  used  for  power  it  is  a  J-h.p. 
motor  at  a  rated  volt.  It  is  guaranteed  to  give  0'47  h.p. 
at  I  of  its  rated  volts. 

We  are  also  reminded  by  this  letter  of  tbe  fact  we 
negileotsd  to  state  in  our  ntaar  ■rtkhi  which  is  that 


Fio.  7.— DetaOs  of  BnuA  HoMen  and  GoauBVtator  Cylinder. 


this  form  of  machine  is  a  type  which  was  brought  out  in 
1885,  and  is  known  as  the  Standard  Edison  machine, 
which  is  made  in  several  aiaas.  Each  sise  is  identical,  in 
iu  general  eonstmotion,  with  the  nnchins  dcseribad,  and 
any  of  the  machines  can  bs  OSSd  ctUMT  SS  dynasw  OT 
motor. — Scieniijic  Americati. 


Vsetiy  has  resolved  to  apply  to  the  Board  of 

Trade  for  a  provisional  otdor  authoriainK  it  to  inirtxiiice  electric 
lighting  for  public  and  private  unee  in  the  lMirouf,'h  n(  Hjunii-icml. 
The  Vcxtry  nas,  however,  not  yet  docidad  wbetbor  to  carry  out 
tho  iightin4{  Heslf  CT  to  phcs  tt  In  the  henda  ef  «a  *  '  '  ' 
company. 
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THB  B1IRI8H  ASSOCUnON  AT  CARDIFF. 


sixty-first  meeting  of  the  British  Anoeiation  for  th« 

iceniont  of  Sinence  was  oriened  at  Canlifl  on  Wed- 


The 

Advancemont  ot  ."Smence  was  o[> 
noaday  night,  whea  Wiiliaui  Huggms,  I'Sq.,  D  C.L.,  LL.D., 
etc.,  the  president  for  the  onauiiiLr  year,  delivereii  his  prosj 
danti&l  addraM.  Sir  Eradorick  Absl,  the  {>a»t-ur«sid«ll^  first 
addraoad  KHue  eongn.tn1i,tory  ramarki  to  toe  Marquis  of 
Bute,  who,  in  his  capacity  of  mayor,  welcomerl  the  u.^s^ociation 
to  Cardiff.  Dr.  Iluggina  was  then  formally  iiilro  lui  ftd,  and 
was  cordially  greeted  by  a  large  and  fashionable  iiudictici' 
assembled  to  hear  his  presidential  address  on  astronomical 
science.  Amongst  the  audience  were  Prof.  Max  Miiller, 
Sir  Fri'd  Brum  well,  Sir  T)ou  -!aR  Galton,  Sir  Benj.  Baker, 
must  of  the  picsidentA  of  thu  s«>clions,  Piof.  Nowton,  Mr. 
W.  H.  Precce,  Prof.  Bjlekw,  and  many  othar  waU-known 
acientific  men. 


PRESIDENTIAL  ADDRESS  BY  WILUAM  ITICCINS,  Esq., 
U.C.L.  (0.VON.),  LL  D.  (C.iNTAB.,  Ems.,  kt  UrBLi>-.),  I'u.D. 
<LiHiD.  Bat.),  F.RS.,  F.R.A.S.,  Hon.  r.ELB.B.»  Bia.COBBS- 
sposDAXT  UK  l'Ikstiti't  de  Fraxce. 

It  U  now  miiny  yoars  since  this  association  hoe  dona  honoor  to 
the  aeieooa  of  antronomy  in  the  selMtioo  of  ita  pnatdant. 

Slffloe  ffir  G«or^  Airy  occupied  the  diair  In  MBi,  and  the  kte 
Lotd  Wrottealey  nina  jean  later  in  1860^  ollwr  lelaiioaa  have  boco 
rapraMoted  by  the  dwtinfrniabed  xnen  who  have pnalded  over  your 


The  very  romarkablu  dijCuvuricH  in  uur  knowlodge  of  the 
beaveiw  which  hare  taken  place  during  this  period  of  30  yoam— 
one  o(  amui'ii);;  iu)d  ever-tncreoein);  activity  in  all  branches  of 
science — have  not  |)aj5KoJ  unnoticed  in  the  fiddr«>««»M  of  your 
succeesive  proiidentfl  ;  still,  it  peeing  to  me  fittintr  that  I  HhnuUl 
speuk  to  you  to-niKhti  clitetly  of  Uiue«  newer  uil-iIilkU  of  n.-<trotio 
micftl  roaenrch  which  has  led  to  tho&e  diHco',  eric-',  :i:><l  whieli  have 
become  (>0K>iV)le  by  the  introduction  since  ISttO  into  i  he  obi-prvrttury 
of  th<  -I  '  -  roitcope  and  the  modem  pholo(;raphic  p\uUi. 

Id  IMHi  1  had  toe  honour  of  brining  before  thm  lut^ociHtion,  nt 
one  of  the  evening  let  tures,  an  account  of  the  tirst  fruitH  of  the 
novd  and  nnexpected  advances  in  oor  knowlud^ts  uf  the  celcmiial 
bodiee  which  folloirad  rapidly  upon  Kircfaoff  ■  original  WOfk  on  the 
solar  spectrum  and  the  interpretation  ol  its  lines. 

glnoa  that  tiniti  II  ^vaut  hikTvoet  has  ba«B  cathatad  la  the  aaase 
Add  la  oMny  r(!ai)cr!<.  Siiectroaooi^  asCtoneoiy  has  heeame  a 
diatiiiee  and  aokaowledgea  branch  of  the  science,  poseesoing  a 
laige  Utatatare  of  Ita  own  and  observntoriea  specially  devoted  to 
itk  The  more  recent  discovery  of  the  gelatine  arj  plate  hna  eivon 
a  farther  great  impetus  to  this  modem  side  of  aaRoaenqr,  and  tuu* 
opened  a  patiiwav  into  tho  unknown  of  which  even  an  enthusiast 
.1U  years  a^o  would  scarcely  have  dared  to  drenm. 

Ill  nosetenco,  perhrtjx,  do<?-«  the  sober  siBteinent  of  the  re«nlt« 
which  hnve  been  achievcxl  apjicid  •<)  tftronj^'  to  tliL-  iin«f.''nHt  luii, 
niid  tiiako  -lo  o\  idcat  the  almomt  bound k-Hi"  ])owi  :  »<)f  the  niiml  (tf 
ihLin.  I'.v  inouMx  of  its  Iffiht  alone  to  niialy.-'e  llie  uhriiiicid  nuttirc 
o<  »  i»r  (iiHlJint  body  ;  to  bo  able  to  reason  nbout  it^  iirer-cnt  ftjiti- 
in  relation  to  the  past  and  futuro  ;  to  ineiv-iiri'  within  .in  Kn(.'h>li 
mil«i  or  l(»8  |>er  second  the  oliierwise  invi»ible  tnotiuii  Mhi'^ii  it 
may  h.u'o  towards  or  from  us  ;  to  do  more,  to  mnku  oven  that 
whicli  is  darkness  to  onroves  light,  and  from  vibmtionR  which  our 
of  atgkian  pawanaea  to  neioeive  to  evolve  a  revehitfen  in 
WO  see  asitterad  iema  of  the  xtaKCH  through  wfateh  the 
may  iiaBa  in  their  slow  avolotionid  luvgreas— surely  the 
of  aaoh  aeUaveinente,  however  poor  the  form  of  wnrds  in 
which  thoF  nav  ha  daaorihad,  la  urorthy  to  bo  rot^ardod  om  the 
sciontilic  epic  of  the  praaent  oentury. 

I  do  not  purpose  to  attempt  a  survey  of  the  progress  of  siiectro- 
scopio  astronomy  from  its  birth  at  Heidelberg  in  18u9,  nut  to 
pointout  what  wo  do  know  at  jjrcsonl,  Ah  tli-ttini.'iii''hfd  from  what 
wo  do  not  know,  of  a  few  only  of  it«  more  im[iorcan(,  piuhlems, 
giving  a  prominent  place,  in aocordancu  with  the  traditions  of  lhi« 
chair,  to  the  work  of  the  last  year  or  two. 

In  the  spectroscope  itself  advances  havo  bix-n  made  hy  Lord 
Rayleish  by  hii)  discussions  of  the  theory  of  the  in!<triKneiu,  and 
hy  ProT.  Rowland  in  the  construction  of  concave  j^ratinj.'?. 

L/ord  I^ayleiuli  hafl  shown  that  there  ir<  nut  tin:  ueoossary  con- 
itQcliun,  somalmitts  supposoii,  bulweon  diK^Jcreiuii  and  nwolving 
power,  as  besides  the  prism,  or  grating,  other  deUula  of  con- 
struction and  of  adjustment  of  a  spoctrosoope  must  be  taken  into 


Ibaiaaotving  power  of  the  prismatic  •peotreacoi>o  ix  iirojKir 

Uonat  to  the  length  of  path  in  the  dispersive  medium.  For  the 
heavy  lilofe  glass  used  in  Lord  Rayleigh's  experiments  tho  Ibickness 
aaOBHaiy  lO  leaolve  the  sodium  lines  came  out  I  iJi  cm.  If  this 
ha  taken  aa  a  nalt,  the  resolving  power  of  a  prism  of  similar  glass 
will  be  in  the  neighbonrhood  of  tho  sodium  lines  0(|ual  to  tho 
number  of  centimetres  of  its  thickness.  In  other  partu  of  the 
epertrum  the  resolving  power  will  vary  inversely  a«  the  tliird  jwwer 
of  the  wftvo-lcngth,  so  that  it  will  be  ei^ht  tiniew  n"  ^reat  m  the 
violet  11"  in  tl\o  re<l.  The  resolvinj;  ttower  of  a  spectro<HX)(te  in 
therefore  proiHjrtioiinl  to  the  tol^il  thickness  of  the  dis[)crs)vo 
mnteriiil  in  use,  irreiii>«oliv«j  uf  tho  number,  ibe  angles,  or  the 
setting  of  the  seimrate  prisms  into  wUehi  fbr  the  anhe  of  oon- 
Tenienoe,  it  may  bo  diatribnted. 


The  resolving  power  of  a  pnitina:  dcpoods  upon  the  toU'il 
number  of  lines  on  itii  surface,  and  the  order  of  ppectruni  in  u'e  : 
about  1,<KK)  line-*  hcinff  necovsary  to  ro(«olve  tho  soaiam  lines  in  the 
first  speetrum. 

As  it  is  often  of  imfiortance  in  liie  recoid  of  observations  to  st^te 
tho  efficiency  of  the  spectroscope  with  which  they  were  made. 
Prof.  Srhurt«r  has  f»rO}»0v«cd  the  use  of  a  unit  of  purity  n»  « .11  .is 

of  re-'olviti^'  jiower,  for  tlip  full  rewjlvinj;  (Xiwer  of  a  (.-ixy-lro.'oope 
!M  realised  m  praeUCo  only  when  a  sutbeicuUy  liatTOW  slit  is  OMxL 

I'lie  unit  of  purity  alito  is  to  stand  for  the  separation  of  two  lloee 
dilJunti^  by  one-thousandth  of  tholr  own  wave-length— eboot  the 
separation  of  tho  sodium  pair  at  D, 

A  further  limitation  may  oomo  in  booi  the  physiological  fact 
that«  aa  Locd  Ri^leiBh  haa  pointed  oat,  the  eye  whea  He  fall 
aiiettareiaaaed  lanerapiriBetiBatrwnabt.  If  wewishtonaliaa 
the  full  resolving  power «  a  apaotraaaoiia*  thaiafoiab  thaamatpaat 
beam  must  not  be  larger  than  ahoot  one-third  of  IM  opening  of 
the  pupil. 

Up  to  the  present  time  the  standard  of  reference  for  nearly  all 
spectroscopic  work  continues  to  be  Angstr.im'g  map  of  the  sohu- 
spectrum,  and  his  scale  based  upon  h\n  original  (loterminalions  of 
absolute  wave-length.  Tt  i>!  well  known,  as  was  point-cd  out  by 
Thalvn  in  his  work  on  the  H]>octrum  of  iron  in  1SS4,  that 
Anpftri  m'fi  fi^rurep  are  slii,'htly  too  stnnll,  in  oonsequencu  of  an 
error  existing  in  a  stjxiuiard  metre  ust"!  by  hiia  The  corrections 
for  Ibis  liave  been  intro'lueod  into  the  tables  of  tho  wave-lengths 
of  terrestrial  spectra  rolkdcd  and  revised  by  a  committee  of  this 
association  from  18.h,'i  to  1^7-  Lattt  yerir  the  committee  added  a 
table  of  correciions  to  Rowland's  scale. 

Th^  inconvenience  caused  by  a  change  of  standard  scale  is,  for 
a  time  at  least,  oonaiderable  :  hut  there  is  Uttia  daoht  that  in  the 
near  future  Rowland's  photographic  map  of  the  aolar  spectrum, 
and  hie  aoaio  baied  on  the  determinations  of  abeolute  wave-length 
by  Plarea  aad  fiallt  or  the  Potsdam  scale  based  on  original  determi. 
nntinnn  by  M filler  and  Kempf,  which  difTers  very  slightly  from  it, 
will  come  to  ho  eaelamvely  adopted. 

Tho  Kreat  accuracy  of  Rowland's  photographic  map  is  doe  chiefly 
to  the  mtroduction  by  him  of  concave  gratmgs,  and  of  a  method 
for  tlicir  use,  by  which  the  problem  of  tlw determination cf  relative 
wave  leagths  is  simplified  to  nie.^huresof  ooiBoMeaeaaof  theliaaa 

in  dilTert-nt  Bjsoctia  oy  a  micrimieter. 

The  concave  ^rratinj^  ami  itc  [>eculi<ir  tnountiin:,  in  which  ncj 
lenses  or  teiesoopo  arts  nee«l<:-<i,  and  in  whir  h  all  the  ^[R-c'tra  aro  in 
focu.-  together,  formed  a  now  deiMUture  of  >;re«t  iuiiKartanco  in  the 
ineji^uremoot  of  spectral  lines.  Tho  valuable  mothoil  of  [jhoto- 
k'ra(ihic  Hennilihcrii  for  different  parts  of  the  i<[K>rtriim  luu*  enabled 
I'tof.  Itowlivnd  U>  include  in  his  uiu^  the  whole  visible  solar 


spectrum,  as  well  as  the  ultra- violet  portion  as  far  ae  it  oan  gat 
throngh  our  atmosphere.  Some  recent  photcuTraplia  of  tbo  aolBr 
apaotrnm,  which  iaolade  A»  by  Mr,  Qeaiga  Higgi,  an  of  giaat 
tedmioal  beauty. 

During  the  past  year  the  results  of  three  Independent  researcbei 
have  appeared,  in  which  tho  s|iecial  object  of  Che  oheervers  has 
been  to  dbtinguisb  tho  lines  which  are  due  to  our  atmoephere  from 
those  which  are  truly  solar— tho  maps  of  M.  Thollon,  which,  owing 
to  hu)  lamented  death  just  boforo  their  final  completion,  have 
assumed  tho  character  of  n  memorial  of  him,  maiMi  bv  Dr.  Becker, 
and  sets  of  photographR  of  u  hi<,'h  nn<!  «  low  sun  by  Mr.  MrClean. 

At  tho  meeting  of  this  oNMH  iation  in  liitth,  M.  .fomwen  gnve  an 
aoeoilM!  of  hi?  own  rc^can-heM  on  the  I ei  i  r':-if  rial  of  llif!  "Ol.'ir 

fl  K.-<'(  mm,  wliir  h  o«  (?  t  licir  oriu'in  to  1  he  n\ y^/i-n  nf  i>in  :il  ni<ir- 1  ihci  e. 
lie  di»pcivi;r€«i  ihtj  r»3Unii Ujililo  hict  thai  while  one  i  l;i>s  <if  l>aiii|.- 
vaiio  irf  tho  donjdty  of  the  gftw,  other  difTuKt  hauii^  vary  -vy  th« 
[kiuiiro  of  the  dennity.  There  (ibxcrvatioriK  arc  in  aoLtirilanee  with 
tho  work  of  E((oroir and  uf  01»/.owi<ki,  luul  of  Livciiip  and  |)ew«r 
on  coii«lcni<c<i  oxygen.  In  wiine  recent  experiincDt«  Ohosewakl, 
with  a  layer  of  liquid  oxygen  .10  millliBatvea  thiek,  aaw,  aa  well  ae 
four  other  bands,  the  band  colnoidont  with  FraunhoierV 
remarkable  instance  of  Mm  jtorsiRtcnce  of  ahmrpticin  through  a 
great  range  of  temperature.  The  lixht  which  iwiiscd  tlirough  tbo 
liiiuid  oxygen  had  a  light  blun  rnhMu  i  i  -einiiUng  tiiat  of  tiM  aky. 

Of  not  loss  lntoroi>t  are  the  i  vp*  r imcnta  of  Rant  Angetruni, 
which  Kbow  that  tho  carbonic  acid  and  aqueous  vuiiour  of  the 
atmosphere  reveal  their  presence  by  dark  bands  in  tlie  invisible 
infra-red  region,  at  the  positions  of  bands  of  omission  of  there 
substances. 

Tt  in  now  some  tM>  years  mncc  thf>  spectro'roj.o  ;r.ivo  w  for  the 
liiHt  tinio  eel  tain  kriowloilj^e  of  ihenafure  oi  the  hc.wrnly  bodies, 
and  re\  o:ile<:l  ttio  fundamental  fact  that  terrestrial  matter  is  not 
[wculi  ,1  to  the  sohuravetami  hat  b  ooomooo  to  all  tlie  alare  whldi 
are  vi«iiijle  to  us. 

In  the  caao  of  a  stjir  ^iieli  a-  CufK  lla,  «hich  lias  a  sjiectrora 
almost  identical  with  thui  of  tho  buii,  wo  feel  juntificd  in  con. 


eluding  that  the  matter  of  which  it  is  built  u|>  Is  similar, 
its  toinporaturc  is  alxo  hi^h,  and  not  very  dtflerant  from 
temperature.  Tho  tai<k  of  analyeing  the  ataie  and  nebahe 


lerant  from  the  solar 


howe\  er,  one  of  very  great  dOiealty  when  we  have  M  do  with 
siioctra  difforinK  from  (  he  solar  type.  Wo  are  thrown  baoh  viwa 
the  laboratory  for  the  information  neoeamry  to  enable  us  to  inter* 
pret  the  indicatioiM  of  the  epectraacope  ee  to  the  eheoiicat  natara, 
the  denai^  and  prenare,  and  the  tempmtnre  ef  the  celeetial 
masses. 

What  the  spectrosco|>e  immediately  rovcalu  lo  uh  arc  tho  wavo 
which  wore  ^^ct  up  in  the  ether  filling  till  iut4;r<>tollar  i<|>n<:o.  yearn 
or  hurnlvfilr  of  yonrs  ago,  by  the  molioiin  of  tho  iliole<.'iilei»  of  the 
celestial  subnt  aticiw.  A«  n  ruin,  it  In  only  when  a  bwly  i*  '/n»*^-ou» 
and  sulliciontly  hoi  tliat  the  miilion!<  within  ito  raoUM  oU-  i  .m 
Iirrxluco  bright  lino«  and  a  eorrc>i|ioniliiig  atmorplinii.  iho 
.-pocLiM  of  the  heavenly  l)o<Ue«  are  iiiiliyxl  to  ,i  ^reat  ext^snt 
absorption  spectra,  but  wo  have  usually  to  study  i  hem  ihrough  Uiu 
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corresponding  emission  g|>cclr.i  of  bodies  brought  into  the  gaseon? 
form  and  reouortxl  liiininnus  by  mrans  of  iliinu'-'  or  of  oloctric  ilis 
chfirE«w.  In  hotli  c.'v-'C.'^,  lUifoiluniitoly,  ^l-j  hKon  ^hown  rt»f-i'utly 
|iy  I'rnfrs.  Livciiit;  iiml  I><jwiir,  Wullia-r,  K.  Wic'icumiin,  mid 
Othor»,  tll«^  a|»j>eiirH  to  be  no  reitain  ciirct-t  ruUitioii  butwccii  thu 
luminous  radiation  as  ."howti  in  the  H|>eetiOF.co]<o  and  tho  temncia- 
turc  of  tli«  flame,  or  of  thu  ^M.fcotiB  cunlctits  of  tho  viicuuui  tube- 
that  if,  in  tlio  unu.ll  sffiRo  nf  the  term  ^  ajipliocl  to  the  moan 
motion  of  «ll  tlia  u>olccul<»t.  Id  both  coaes,  the  vibratory  inocionii 
within  the  moloculoe  to  which  tbrtr  laiaiaoait;  ia  due  u-e  almoet 
ttwmy  mnch  greater  th4ui  would  be  pradnoed  by  eooounterB  of 
aokenki  IwTiqg  Botloiw  of  InadMiaB  no  giwtar  than  the 
M«i*fl»  molioM  wUeh  oharMtariM  the  tempemtora  of  the  etuwe 
oa  A  watdo.  The  temperature  of  the  vacuum  tube  thnnigh  which 
■B  eloeteie  dtteharge  u  tAking  place  may  be  low,  as  diown  by  a 
tlwnnometer.quiteapartfromtMCXliWideiWtionof  theoxtromeaman- 
Mn  of  the  mam  of  gaii,  but  tlw  vibintioaa  of  the  laminouB  molecules 
mu»t  be  violent  in  whatever  way  we  suppose  them  to  be  set  up  by 
the  diachargo ;  if  we  take  Schuster's  view  that  comparativoly  few 
mf»lc<Tnles  nrc  pnrryinf,'  the  rli-irharpp,  nrifl  tliitt  it  i'«  fro  the  (leree 
tiicoutilc-r^  of  thceo  alone  tluil  tlic  Imnino^Uy  i><  tinu,  thoii,  if  nil 
the  molecuieH  ha^l  Himiior  motions,  the  tecnjicrature  of  the  gaa 
would  be  very  hiL'h. 

So  in  flames  wlbmre  chemical  clmii^re!)  are  in  progress,  the  vibra- 
tory motions  of  the  molecules,  which  arc  luminous,  may  hr,  tn 
connection  with  the  eoergv  set  free  in  these  changee,  very  diffe- 
rent frocn  tiMM  ootvMpOMnnff  to  tfw  man  ttmpmtan  at  th» 
flame. 

(Joder  the  ordinoiy  ooadttlo—  of  termhrlai  inwiiBaHt^  there- 
fore, the  tomperatim  or  Uio  moan  narfAmof  tSomoloeniM  may 
hav«iiodii«otraIatioBtollMtotalndiHtio&  vhioh,  ^  the  other 
hand,  ia  the  aam  of  the  radlatfoo  duo  to  oaeh  lamlooiu  molaeiila. 

HmM  pbenomena  have  recently  been  dLircusaed  1^  Ebort  from 
dM  ■baadlpoiat  of  the  electroinac;netic  theory  of  light. 

Very  greAt  caution  is  thoreforo  called  for  when  we  attempt  to 
nooon  by  the  aid  of  laboratory  experimentn  to  the  temperature  of 
the  heavenly  bodies  from  the  radiation,  e<ipecially  on  the  reasonable 
ae«umption  that  in  them  the  luminosity  ie  not  ordinarily  associated 
with  cnomical  rhaiijron  or  with  electricnl  cliBC*hai|^,  bat  is  dlM  to 
:i  siinple  p,'louiii^'  fiotti  tho  ultimate  conver^ioB  into  aolociilar 
motioo  of  iho  gravitational  energy  of  ahMrikii^u. 

In  a  recent  paper,  Stas  mninUin.i  th.tt  electric  Kjioctra  are  to  be 
regarded  nf>  ciietinct  from  Uniiie  spec-Ua ;  and,  from  rejiearches  of 
his  own,  th:kt  the  [xnrs  of  line"  of  tne  Sodium  spectrum  other  than 
D  are  uroduceci  only  bv  dwi  uptive  electric  di»charg©».  Aa  tiie8« 
pair«  of  lines  are  founa  reversed  in  the  solar  spectrum,  he  con- 
dodes  that  the  aun's  radiation  is  duo  mainly  to  electric  dis- 
efawcoi.  Bvfe  Wolf  aod  Dtaooa,  and  latar«  Wattt.  obtervMl  the 
other  peinof  Itneaof  theaodiom  apoelnim  when  the  vaponr  wae 
laiaod  above  the  ordinary  temperature  of  the  BaiuM  Bmie. 
Beoeotljr,  Liveing  and  Uewar  saw  easily,  besides  D,  the  oitnm 
and  green  pain  and  nomotiBWH  the  blue  |iair  and  the  orange  pair, 
when  hydrogen  diaiged  with  sodium  vapour  was  battling  at 
different  prtwuree  in  oxygen.  In  the  case  of  sodium  vapour, 
therefore,  nn<l  jueaumnbly  in  all  other  vapours  and  gosoe,  it  is  a 
matter  of  inditiorence  whether  the  nt^ccflKtry  vibrcitory  motion  of 
the  molecule"  is  produced  by  electt  ic  ili-ictifti  or  by  (lames.  The 
l>tt>^nc«  of  Hitex  in  the  solar  spectrum,  which  wo  con  only  prodaoo 
electrically,  an  in'.iica(ioa«  liowev«r,  a»  8taa  |ioiBtooafe,of  the 
hi^h  t^uiiiertiture  ot  the  sun. 

We  must  not  forget  that  the  liphl  from  the  heavenly  bodicn  may 
consist  of  the  eotiu»ine<!  radiations  o{  ditierent  laycrH  nf  ;r:u>  at 
differeiil  icmixiratures,  ami  pos-ilily  he  further  c<iin|)licale<l  to  an 
unknown  cxt«iit  by  ihu  aUi^rpUuti  uf  cooler  porticiubufgaKuuLiiidc. 

Kot  less  caution  is  noodod  if  we  endeavour  to  ai^ao  from  the 
bwdening  of  Uoea  and  the  coming  in  of  a  continuona  spectrum  as 
to  the  nuciva  pwionre  of  tba  gaa  in  the  ealeattol  atmoaphena. 
On  the  ene  hand,  Itoanaot  be  oaintaid  that  In  the  laboratory  the 
widesiii^  of  the  linos  in  a  Plucker's  tube  followa  epoa  increasing 
the  donty  of  the  residue  of  hydrogen  in  the  tube,  when  the  vibra- 
tions are  more  fro(|uently  disturbed  by  frech  encounters,  and  that 
a  broadening  of  the  sodium  lines  in  a  flame  at  ordinary  pressuro 
is  produced  by  oa  increase  of  the  quantity  of  sodium  in  the  flame  ; 
but  it  is  doubtful  if  preasare,  as  di^tingniihod  from  quantity, 
diTCf  prwluco  an  incrprmo  of  the  brwuitli  of  the  linci^.  -In  inni- 
viJual  tiiotec'ule  of  eodiuni  will  be  ^cnr^lbly  iti  the  ••Jime  eonilitioii, 
Coiifiderinjj;  the  relatively  enormous  number  of  the  molecules  of 
tlie  other  fjawH,  whether  iho  flame  is  scantily  or  copiously  fed  with 
tb«  sKxIiuin  liiilt.  With  a  >>mM  quantity  of  i-otlium  va|)0ur  the 
intenKity  will  be  fet;ble  except  noar  tho  ni.iximum  of  the  linp»  ; 
when,  however,  tho  quiuility  is  increased  the  comparative  trnns' 
pareocy  on  the  sides  of  the  maximum  will  allow  tho  U^ht  from  the 
additional  molecules  met  with  in  tho  path  of  tho  visual  ray  to 
•tnosthn  the  radktien  «f  the  moIecolM  farther  beok,  and  ao 
inaenae  IhebNadlth  ef  the  Unaa. 

In  a  gaseous  mixtttro  It  ia  fonnd,  aa  a  rule,  that  at  the  aamo 
prewore  or  temperatare,  at  the  eocoonters  with  similar  molecules 
become  fewer,  the  spectral  lines  will  be  affected  as  if  the  body 
were  obaerved  under  conditions  of  reduced  quantity  or  teraperatura 

In  their  recent  investigation  of  tho  !i[>cctroscopic  behaviour  of 
flames  under  various  preesuree  up  t  o  40  aimas{iheroe.  Profs.  Liveing 
and  Dewar  have  come  to  the  eonelu^ioli  that  though  the  prominent 
feature  of  tho  li^bt  oniitted  by  Haincri  at  high  pressure  appears  to 
b«  a  ftrontr  continuous  ii|>ectniti),  there  ifi  not  the  "lightest  indica- 
tion that  thi?  eontinuou'4  ^j-eetruin  ii  i)ro<lnc{-<l  by  the  broadeninf,' 
of  tho  lint-  of  the  -.inie  f,'ahcH  at  low  [jrociire.  On  the  contrary, 
pliotoiuetrtc  obvt  vations  of  the  brij,'htnQ-i^  of  tin-  continuous  spec- 
trum, a<t  tiio  pit».rkiru  if  \urii;><l,  .'how  tliikt  it  i.-'  mainly  produced 
by  the  mutual  action  of  the  iiiolfcule.s  ot  a  KxperiincntA  on 

sodium  sftectruiii  wcio  carried  up  to  a  prcmure  of  40  atmo- 


fipheres  without  nrrxlncing  any  definite  effect  nn  the  width  of  tho 
lines  which  could  bo  iwcribLKi  to  tho  prc«(<urc.  In  a  t-imilar  way 
the  linod  of  the  iit>cctruni  of  water  Hhowc<l  no  .xi^ns  of  expansion 
up  to  12  atmo«pliere.-< :  thoui:h  more  intense  than  at  oipdtnary 
pressure,  they  remainci  n.irrow  aud  clejwly  delincNl. 

It  follow*^,  therefore,  t hat  a  continuous  ."[icrtrum  c.innot  be  con- 
sidw&d,  wliei)  tukeu  alone,  n*  a  sure  indication  of  matter  in  tho 
liquid  or  tho  solid  state.  Not  only,  hk  in  thu  oxperimentH  already 
mentioned,  sucli  a  spoclnim  may  be  due  to  gaa  when  utKier 
praarare,  bnt,  aa  Uasweli  (Hjinte<d  onU  if  die  thlnlrnaia  of  a 
medium,  suob  aa  todium  vaiwur,  whion  mdiatea  and  abaorba 
different  kind*  of  ttglit,  be  veqr  SNBt,  and  the  temperature  hish, 
the  light  amlttad  wiD  be  of  eiaecly  tho  aane  oonpoeiUon  aa  uat 
omitted  hf  hMnilbUck  at  the  same  temperature,  for  the  radiationn, 
which  are  femy  emitted,  will  be  also  feebly  abaorbed,  and  can 
reach  the  surface  from  immense  depths.  Schuster  haaahown  that 
oxygen,  even  in  a  partially  exhausted  tube,  can  give*  OOhtinwina 
spectrum  when  excited  by  a  feeble  electric  discharge. 

Compound  bodies  are  usually  distinguished  by  a  banded 
Hfiectrurn  ;  but,  on  thp  other  hand,  mjcn  ft  Rpwtnitn  dew  not 
necc-K-'arily  rihow  tho  (jre-^cnce  of  ooinitouiid>4  — that  ij*,  of  luoleeulcfl 
containing  dilfercnt  kindM  of  atoinn — out  Bimply  of  h  more  complex 
molecule,  which  may  Ite  imvle  up  of  similar  atomn,  and  be  theiofora 
an  allotrojiic  comlition  of  tho  mime  body.  In  some  canea,  for 
example,  in  tho  liitTufo  bandn  of  the  absorption  spoctrunj  of 
oxygen,  the  bAiidtt  may  Imvo  on  intensity  proportional  to  the 
square  of  the  density  of  the  gas,  and  may  be  due  either  to  tho 
formation  of  more  complex  molecules  of  Uie  gaa  with  increase  of 
pressure,  or  it  may  bo  to  the  eeeetnuit  Ie  whioh  the  BwleoBlaa  aie 
subject  auring  tb«r  eoMnntan  wtth  one  "'■''"i 

It  maybetSonght  that  at  leaat  in  the  ootncldenoea  «f  bright 
Uaea  we  an  on  the  solid  ground  <tf  certainty,  afnoa  tho  longth  of 
the  waves  set  up  in  the  other  by  a  molecule,  say,  of  hydrogen,  ia 
the  most  fixed  and  absolutely  permanent  quantity  in  nature,  and 
is  so  of  physical  necessity,  for  with  any  alteration  the  molooole 
wonld  cease  to  be  hydrogen. 

Such  would  be  the  case  if  the  coincidence  were  certain  ;  bat  an 
abeolute  coincidence  can  be  only  a  miittcr  of  (greater  or  less 
probabiUty,  depoTidin5j  on  the  resolving  power  employed,  on  the 
nntiibcr  of  the  linej*  which  correspona  and  on  their  charactern. 
When  tho  coincidences  are  very  numerous,  aa  In  tho  amc  of  iron 
and  the  Nolar  i-jKctrum,  or  the  lines  are  charactcruHtically  groupied, 
a'i  in  the  ca.■^e  of  hydrog«n  and  the  solar  spectrum,  we  may  reifurd 
the  coincidenco  a,i  certain  ;  but  the  proj^ii  ->  i?:  _  icr:  lc  hiwf  been 
groatly  retaniod  by  resting  important  ronciusionR  upon  the 
apparent  coincidence  of  single  lines,  in  spectroscopes  of  very 
small  resolving  jwwer.  In  such  casea,  unless  other  reasons  sup* 
portiiH  the  oomaideBce  are  pnaentt  the  iirobabtlity  of  a  reel 
oolnolMBOB  !a  ahnoeb  toe  amall  lo  be  of  any  luipurtance,  especially 
in  the  oaao  of  a  ba*«en1y  body  nHilolb  may  have  a  motion  of 
approach  or  of  raeeaahwi  of  unknown  BOMnnit. 

Bnt  evan  here  we  are  mot  by  the  confusion  introdnoed  bf 
nittltlple  apootni,  oorresponding  to  different  molecular  grovpinge 
of  the  «ame  substance ;  and,  further,  to  the  influence  of  subetanoet 
in  vaix>ur  upon  each  other ;  for  when  several  gases  are  preeent 
together,  the  [thenoroena  of  radiation  and  rovorani  by  absorption 
are  bv  no  means  tho  same  as  if  the  gai^cH  were  free  from  3ach 
others  Infltiencc,  anrl  pujtecially  if  tliis  the  caw  when  thoy  arc 
illuminated  by  an  electric  diHcliargo, 

I  have  .-sai'f  a-'«  irmeh  an  time  will  petniit,  and  I  think  indeed 
."ulticient,  io  fihow  that  it  is  only  by  tho  laborioui<  and  slow  procei'.H  of 
most  cautious  obFcrvation  that  too  foiindationn  of  the  Rcience  of 
cele.stial  pihy^ics  can  l>e  nurtily  taid.  We  are  at  preseiil  in  a  time 
of  truiiDtlion  when  thu  earlier  and,  in  tho  nature  uf  things,  letiH 
precise  observations  are  giving  place  to  work  of  an  oraer  of 
accuracy  much  greetber  tlwn  wai^  fenncrly  considered  attainable 
with  ohjoola  of  anah  amall  brtehtaeoa  aa  the  atem 

The  aoonraey  of  the  oarllar  dotemilnlneliaoa  ot  theepaote  of  the 
terrestrial  elements  are  in  moat  casos  insuflieiant  for  modern  work 
on  tho  stars  as  well  as  on  the  sun.  They  faU  mnoh  balowtheaeale 
adopted  in  Rowland's  map  of  the  ann,  aa  well  as  below  the  danree 
of  nccuraev  attAinod  at  Potadam  by  photography  in  a  paH  oT the 
spectrum  for  the  brighter  atnra.  Inoroaae  of  resolving  poww  nn 
frequently  breaks  up  into  gronpa,  in  the  apectra  of  the  sun  aaa 
stars,  the  Iine«  which  had  boon  re^rded  as  single,  and  their  sop- 
[Kj»cd  eoincidenctkJ  with  torro^trial  linefl  f,all  to  the  f^round.  For 
tbif  re.i.''on  in.iiiy  of  the  early  conclusions,  b^i-ied  on  ohaorvalion  as 
goo*!  a-''  it  Vt'iv*  poi^»ible  U^  make  at  thu  time  with  tho  Ier«)  [Kjweifiil 
»]»(•<: troM-o[>e'*  then  in  use,  may  not  be  found  to  be  maintained 
under  tlie  much  Rie^it^er  rei*olvin^  jKiwer  of  modern  instruments. 

Tho  >t[,)ectroticope  hiD<  failed  a«  yet  to  in  t<}rpret  for  us  the  remark- 
able t-i)«ictrum  of  th  .  ;  a  boreali-*.  Undoubtedly,  in  this  pheno- 
menon portions  of  our  ntmosphore  arc  lighted  up  by  olectno  dis- 
cbarges ;  we  dxtnld  expect,  therefore,  to  recognise  the  spectra  ot 
the  gases  known  to  be  praeent  in  iU  As  yet  we  have  not  been 
«d)le  to  obtain  ifaBliar  apoetra  ftom  thoae  gases  atUtitUltf,  and 
especially  we  do  no*  know  tiia  origin  of  the  principal  Hne  u  the 
gieen,  which  often  appears  alone,  and  may  have  therefore  en 
origin  independent  of  that  of  tho  other  Unas.  Recently  the 
Buggeetion  nas  been  made  that  the  aurora  is  a  phenomenoa  pie 
duced  by  the  dust  of  meteors  and  falling  stars,  and  thet  oaar 
positions  of  certain  auroral  lines  to  linos  or  Outings  of  manganese, 
leod,  barium,  thallium,  iron,  etc.,  are  sufficient  to  justify  us  in 
regarding  meteoric  dast  in  the  atmosphere  as  the  origin  of  tho 
jturoral  spectrum.  Lneinf;  and  Dowar  have  made  a  conclusive 
research  on  thi.«  i>oint,  by  availing  themscU  es  of  the  dust  of  excci- 
aive  minut<inefs!<  thrown  oft  from  tlie  nui  face  of  electrtxlce  of  various 
metid^  and  iiieteoriteH  by  a  dL'ruplivo  diiicharj^c,  and  carried  for 
Ward  irit^j  tlie  tube  Of  obser-ation  by  a  more  or  lens  rapid  Current 
of  air  or  otlior  gas.    Ttieeo  ex{ierimente  prove  that  motaUio  tliwt, 
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bOMTvr  §B%  Mupended  in  a  gM  will  not  act  like  Kanonc  nutttor 
in  beootninff  lazninous  with  it«  charoctcriatic  xpectratn  in  an 
electric  diacharm),  similar  to  that  of  the  aurora.  Prof.  ScliUBtcr 
haa  «ugar«»t«f!  that  the  principal  line  may  ho  duo  to  notnc  \ory 
light  i^i\!<  w  hirh  iH  jiiesent  in  too  email  a  pro|]ortion  to  be  detected 
bycheiiiiwil  nrii-il_v(<i!<  or  even  by  the  frpectra^cope  in  the  presence 
of  thf  other  '^tifoi  np.ir  the  cartti,  but  whicji  i\l  the  lici^'ht  of  the 
auroral  di»cUart»efi  is  in  ii  nulliciently  fxifjiter  rfl.it:\o  |,ro]i<3rti<iii 
to  give  A  spectrum.  L<!mfttr<ini,  irideCMi,  -tatu,-*  that  ho  .•^au  thi* 
line  in  the  silmif  ditmharge  of  it  Uoltz  muchiue  t>ti  a  uiountiiin  in 
Lajiliinci.  TUl'  liiiua  may  not  have  been  obtaine<i  in  o  ir  l.ihora- 
toriw  from  ihu  ulmoapberic  gasefi,  on  account  of  the  ditliculty 
«f  raprodncioe  in  tubee  with  sufficient  neameM  the  <HNMlitionj« 
ander  which  toe  auroral  discharges  take  place. 

In  th*  ^wctra  of  comet«  the  epectroacope  hao  iihowri  the 
proieawaf  wrbon  presumably  in  oomblnation  with  hydrogen,  and 
also  sometloMB  with  nitrogen ;  Mid  in  theoaw  ol  eamaU  approach- 
ing very  near  Uiomn,  the  lines  of  KMUiua,  and  other  linM  which 
hmn  been  suppoeed  to  beloDK  to  iron.  Though  the  reNtudiee  of 
Praf.  H.  A.  Newton  and  Pro!.  Scbiapuelii  Icnvc  no  doubt  of  the 
close  connection  of  comets  with  corrci«|)onding  |*eriodic  motoor 
swarms,  and  therefore  of  the  probable  identity  of  comctary  matter 
witli  th.'it  of  mutcoritco,  wilfi  which  the  t<ijcetro(>copic  ovidcnco 
nf,'rno-,  it  would  be  (lerhapH  unwise  at  present  to  attempt  to  define 
too  preciselv  the  exsvH  eondition  nf  the  trmttcr  which  fonns  the 
nucleus  of  tLuronu't.  Ill  :iiiy  PiL-L-  tliC  |i;i:t  u(  the  li^rht  nf  tlic 
COm<»t  which  is  not  rot!i-rle'i  sol  ir  liirht  can  .-n:»rri.-iy  Vie  .it  t r  ibiit<'<l 
to  i\  'ligh  lC'm[)C'rnt'.iro  [jrij'iurr'ii  l>y  tlie  I'lic-hirij;  uf  lavui  c 
mctooric  stonoH  ■^r-t  up  wirhin  the  niieleus  by  tlic  h-un'f  ili.'turtiing 
force.  \\'o  iDu.st  Itxjk  riitlier  to  cii.-iMi[Tti\r'  eleotric  dr-chniges 
produced  prolu^bly  by  urocosaes*  of  eva|iioruliou  duo  to  iriLrtii«ed 
■olarheafe,  which  would  be  arauly  sufficient  to  not  free  portioiiH 
of  the  ooeloded  gMos  into  tne  vacuosQ  of  s|mico.  .May  a  bo 
that  theia  dtoeharRea  are  awieted,  and  Indeed  uoesibly  increased, 
by  the  reoently  diMorered  aeUon  of  Iheultm-violet  part  of  the  sun's 
light?  Lonard  and  Wolf  have  shown  that  ultra- viidet Uffht  cau 
produce  a  discharge  from  a  negatively  oloctrifiod  piece  01  metal, 
while  Hallwncbe  and  Bighi  have  •hewn  farther  that  ultra-vialet 
li^ht  can  oven  iAargt  poritiTely  an  aneleotrified  piece  of  metal. 
Similar  actions  on  coraetary  matter,  unacroenod  as  it  is  by  an 
absorptive  atmoephcro,  at  least  of  any  noticeable  extent,  may  well 
be  powerful  when  a  comet  .ajinroaches  the  sun,  antl  helti  to  explain 
an  electrified  condition  of  the  evaporated  matter  which  would 
pfwrnbly  brtntJ  it  under  the  siinf  repulFivn  nction.  We  shall  have 
to  rtliitii  to         i)ouit  ill     lO.'iliini.'  nt  the  >'olur  L'oro:uv. 

Avery  jrreat  .i(i\finee  hii.-  liecti  mmlo  in  our  knowlpflj^n  of  the 
constitution  of  tiie  siui  \>y  tlic  recent  «ork  nt  the  .Johns  Hopkins 
University  hy  means  of  |»tioio^Ma|ihy  mnl  eoncjuo  gratiii|;is,  in 
companof^  the  solar  »p<N:lriitii,  uniior  jjrcjil  resolving  jK>wor, 
direcUy  with  the  B|icctru  uf  the  terreetriid  elements.  Prof. 
Rowland  has  shown  that  the  lines  of  3G  terrestrial  elements  ut 
leaat  are  oertaioly  present  in  the  solar  spectrum,  wbilo  eight 
Bthen  an  doublKiL  riftaeo  el«nMnte»  inclnding  nitnvten  as  it 
•twn  Iteelf  noder  as  deotrio  dtaAaife  in  a  vacuudi  tube,  have 
not  been  feund  in  th«  aolar  apaelruni.  Sonne  10  other  elements, 
Indnelve  el  oiygen,  have  net  yet  bean  eompared  witb  (be  lun  s 

Itowlanid  naarha  that  of  the  15  ateOMate  named  as  not  found  in 
the  son,  many  aro  ao  chissed  because  they  have  few  strong  linos, 
or  none  at  all,  in  the  limit  of  the  pokr  pfxsctrum  as  compared  by 

him  with  the  an:.  Boron  hac  only  two  wtrotig  lines.  The  lines  of 
bisiimtli  (ire  coini>oiind  liiid  tflo  ililfu-e.  Therefore  ovcn  in  tho  case 
of  these  1>  elementj>  there  is  little  evidence  that  they  nre  rrnlly 
absent  from  the  sun. 

It  follows  lliat  if  the  whole  earth  were  heated  to  the  tcmucraiiu  e 
of  the  sun.  He  ipeotniBi  weold  neemhle  very  idoMly  Uw  eoLir 
■pectrnm. 

Rowland  has  not  foutnl  .my  linos  comnion  to  «e\ eral  eleiiicnts, 
and  in  the  case  of  some  jiccidcnUiI  comculenoi  s,  more  accuralo 
invMtigation  reveals  some  slight  difference  of  wave. length  or  a 
COCnmon  impurity.  Further,  the  relative  sirengili  of  the  lines  in 
the  mfav  qieetniiB  is  geneittUy,  with  a  few  eMeptiooa,  the  same  as 
that  in  the  eleatrie  eve,  so  that  Bowhnd  oeosiders  that  his  cxj wri- 
oients  show  **  reiy  little  evidence  "  of  the  breaking  up  of  the 
terroetrial  dements  tai  the  sun. 

Bus  in  a  reeeot  i^per  gives  the  final  results  of  1 1  yoorti  of 
(Oisateh  on  the  obeouoal  elements  In  a  state  of  purity,  luid  on  the 
possibility  of  decomposing  them  by  the  i>hyBical  and  chemical 
forces  at  our  disposal.  Wie  ex^ieriments  on  calcium,  strontium, 
lithium,  magnesium,  .silver,  ?odinm,  and  thuHium,  *how'  that  these 
substances  retain  their  indii  iduality  un<Ier  all  conditions,  and  are 

unalterable  by  any  forvee  that  wo  can  bring  to  bear  upon  them. 

( VVi 's:  •■oiUiHued.) 


ADDRESS  TO  THE  MATHEMAllCAL  AND  PHYSICAL 
SECTION  OF  THE  BRITISH  ASSOGIATiON. 

BT  PMtr.  OUTBB  ).  lADGK,  D.SC.,  U^V.,  F.H.S.,  FUSIDBMT  OF  TliK 

SKCTIOX. 

During  the  past  year,  three  or  four  events  call  for  special 
mention  in  an  annual  deliverance  of  this  kind  by  a  physicist. 

One  is  the  Fnraday  rpntcnary,  which  was  kept  in  n  happy  and 
pimple  manner  fiy  a  eoiinojsjlitan  "jattierinj,'  in  I  lie  phu-e  so  lon^' 

associated  with  bis  work,  and  by  discourses  colling  attention  to 
th*  oMdem  dnvebimMt  nf  dlseovfcfas  anda  b]r  Un. 


Another  is  the  decease  of  the  veteran  Wflbelm  Wdier,  one  of  the 
originaton  ef  tiiat  afaeolate  netenof  measummfnt  which,  though 
still  ttngnMfitA  in  itsslnpliorty  nnd  oompleteiuss  by  the  majority 
of  men  engaged  in  practice,  nor  even,  1  fear,  wholly  understoocl 
by  some  of  those  engaged  in  university  teaching,  has  yet  done  ao 
much,  nnd  i.H  destined  to  do  Still  more,  for  tlM  nnifioatioo  of 
|ihy>ical  sr  ierice,  and  for  a  tbanongh  eompcebenaion  Of  ICa  wagn 
and  lU*  liiiiitaLiona. 

A  third  event  of  imjiortance  diirit)<i  the  yejir  i^  the  tlistovery  in 
America  of  a  binary  cys'.cm  of  stars,  rovolving  round  each  other 
with  grotcxiiic  h:t.-ic,  and  with  a  ijroximily  to  each  other  such  as 
to  render  their  otdiuary  oplicAl  separation  quite  impossible. 
Ideas  concerning  the  future  of  auch  systems,  if,  aa  seems  probable, 
their  revolution  period  is  shorter  than  their  axial  period,  will 
leadiiy  eanaat  flMntsslves,  in  noootdniice  with  the  principles 
elabonted  Fmt  Oeom  Dnrwiit,  The  subject  more  properly 
belonca  to  oar  president,  bnt  I  asjr  panvtiietically  exclaim  at  tho 
singular  abeuniity  of  the  noden  wludi  was  once  pruituunded  by  a 
phiKMOpher,  tiiat  motion  of  stars  in  our  lino  of  sight  must  for  ever 
remain  unluiown  to  us  ;  when  the  mere  time  of  revolution  of  a 
,  satellito,  compared  with  its  distance  from  its  central  body,  is 
[  theoretically  sulBdcnt  to  give  us  information  on  this  head.  A» 
I  a  mjkttor  of  |)cdagogy  it  is  convenient  to  observe  that  the  principle 
I  called  Doppler's,  which  is  ^cnonilly  known  tu  apply  to  the 
I  ()Criodic  <listurbtuices  called  light  ami  sound,  applies  etiually  to  all 
|i<:rir>din  occurrriicee  ;  and  that  tlio  explanation  of  llnoIU^lliC5^  of 
.Iiipiter's  first  satellite  by  Koemer  may  bis  regarded  as  an  inotanco 
of  Doj.pler's  principle.'  .\ny  <tiscreiiancy  between  the  observ._-<l 
and  the  calculated  times  of  revolution  of  stare  round  each  other 
can  |KK»Mibly  be  exphuned  by  a  relative  DOOticm  hotWnSB  nSMld  thO 
|>air  of  bodicH  aluug  llie  liiie  of  tiight. 

If  our  text-books  clearly  recognised  this,  we  should  not  so  often 
find  examination  candidates  asserting  that  the  apuareat  Ume  of 
levelntien  of  a  satellite  of  Jdpiter  d^nds  on  the  distsnaa  ef  tfw 
earth  from  that  planet,  instsid  of  on  the  speed.  I  shontd  Indeed 
be  sorry  to  be  judged  by  the  pocfiirniance  of  my  own  students,  but 
I  fear  that  many  M  the  lea*  obviOQe  mistakes  made  by  reasonably 
trained  examination  candidates  are  more  directly  traceable  to  their 
teachem  than  some  of  us  as  teachers  would  like  to  admit. 

The  change  in  the  refrangibility  of  light  by  reason  of  the  motion 
of  its  source,  though  commonplace  enough  now,  was  at  Aret 
regardol  n.s  too  small  to  bo  ohsorverl,  aiitT  one  or  two  attempts 
directed  l-o  detecting  the  olTert  of  this  ]!riiiciple  on  tiie  Kj»ectni  of 
the  st.irH,  o!'  srimetiine.s  on  ^iinli;;ht  teliocte^t  by  a  4.Vlef,'.  mirror 
into  the  line  of  the  eJirthV  motion  (which  is  not  a  possible  methrxl), 
wholly  faiUd.  ]  take  pleasure  in  ren^embenng  that  thi»  e:fo<;t  wiu 
clearly  obsci  vwi  for  the  first  time  liy  the  gentleman  we  thi«  ye^ 
honour  as  our  president  ;  and  that  is  hy  this  very  means  thai  thg 
latest  sensational  discovery  in  lustronnmy  of  the  rapidly-revolv  in;^ 
twin  star  ^- Aarig.v,  by  I'ruf.  I'lckeritig  and  the  siaii  uuuuoctciil 
with  the  l)raper  Memorial  was  made. 

The  fbnde  lor  the  investigation  that  led  to  thia  result  were  pro- 
vided by  Mn,  Dmpar,  aaa  nMHunial  to  her  lata  hnsband  (  nnd  if 
/3  Aurigii>  does  net  onmNAtttte  a  satlslisetoiy  memorial,  I  amata 
losii  to  conceive  the  kind  of  tombstone  whiofa  the  relations  of  a  man 
of  science  would  prefsr. 

The  fourth  ovent  to  whlfih  it  behoves  me  to  refer  is  the  practical 
diaoovary  of  a  physiuU  method  for  colour  photography.  When  I 
say  practical  I  do  not  mean  commercial,  nor  do  I  know  that  it  will 
ever  become  applicable  to  the  ordinary  business  of  the  photo- 
grapher. Whether  it  does  or  not,  it  is  ft  sotmd  achievement  by 
physical  means  of  a  result  which  the  chemical  means  hitherto  tried 
fftiltsl,  some  think  ncecf-.'sarily  fixllcd,  to  produce  I  say  pracUoal, 
be^-'ause  already  it  h;«l  been  HUjjpe.-ted  as  jxissible  thwretically  ; 
and  a  step  tOMarii  it,  iiidcctl  very  near  it,  had  Ixjcn  actnnlly 
tcide. 

Thv  tlritt  ituggcstiQii  iii  Uic  iiiutliud,  ku  iar  ius  I  know,  vae  mode 
by  Ijord  Rayleigh  in  the  course  of  a  mathematical  paper  on 
the  rellcction  of  light,  and  with  reference  to  some  resultii  of 
Koc<|uercl  nbtMBOd  OB  a  totally  different  plan.  He  aiid  in  &  noto 
that  if  by  nomsl  raieeMan  wftves  id  Ught  waro  «0Bv«rted  Into 
stationary  waves,  (hciy  oonld  ehak*  oni  silver  in  stmtn  half  •  w»v« 
lvnLd.h  aiNU't,  and  that  such  strata  would  give  seleetive  refleetlon 
anashow  iridescence. 

The  colour  of  certain  crystals  of  chlorate  of  potash,  described  in 
a  precise  manner  by  Sir  George  Stokes.-f  and  also  the  colours  of 
opal  and  ancient  glass,  had  been  elaborately  and  completely 
cxplfdncd  hy  }joa\  Kaylcivrh  on  this  theory  of  a  [wriodic  utructuiie 
(the  lamina'.'.vi  Ff  ructiirn  in  the  case  of  cWorale  of  [lOtJvh  bein^; 
caUiKxi  liy  twinnini.'i)  ;  and  ho  snbscfuicntly  illustralod  it  with 
sound  and  a  series  of  muslin  discs  one  bchinrl  the  other  on  a  sot  of 
lazy-tongs.  Each  membrane  reflected  An  inapprociablo  amount, 
but  successive  etpiiilistant  membranes  reinforce"!  each  other's 
action,  aii<l  the  entire  «t  r<!f!«»et«d  distinctly  one  detinito  noto  of 
wave-length  twice  the  dist.anee  bot.weon  ailjacent  nnislin*.  So 
also  with  any  eerids  of  equidiiiUint.  atmla  each  very  sU^ihtly 
reflecting.  They  should  give  selective  reflection,  and  the 
spectrum  of  ibetr  reflected  beam  should  show  a  aiiwle  line  or 
nanow  band,  eortospoadtng  to  a  wnvn-loqgth  twion  tin  diatnooe 
of  the  strata  aparkl 


*  Dr.  Huggins  has  just  pointed  out  to  mo  a  perfectly  dear  -itttt* 
mcnt  to  the  above  effect  in  Prof.  Tait's  little  book  on  Ught. 

+  Prof.  Roy.  8oo.,  Feb.,  18H.5. 

•  PhU.  Mag.,  Sept.,  1888,  pp.  *J56  and  241. 

§The  footnote  of  Lord  Rayleigh  on  p.  158,  PkU.  Meu/..  1887, 

vol.  xxtr.,  in  biief  and  frirribJf»  entwgh  to  r(U0te  in  fnti  :  "  A 
I  iletuiU<l  exjierinienlul  examination  of  the  various  COSes  in  whirh  a 

I  laminated  structure  leads  to  a  powerful  but  higbly-selected^refleo- . 
ItlHiwaiiUbeofmln^  TlwmaohfieqnaaO^jMiriitof'i^ii^^ 
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ledepeodflDtl)-  of  all  this,  Herr  Otto  VVicnor,  LmitAting  HorU'a 
ggrimePta  with  ordinary  light,  in  1889  reBectfld  »  beam  diractly 
HMB  OB  itMlf,  and,  by  interpoeing  a  very  thin  collodion  film  at 
mtnordiiurUy  obtiqne  incidwiM,  moemitd  in  tlM  diSoiih  opiri- 
meat  of  m  magnifying  by  tba  ootfn*  of  laellntiaD  tha  katf 
length,  aa  to  get  the  niver  depoeitad  in  atnta  ct  vWMewUlhi  mm) 
thua  to  photograph  the  interfereaoe  Dodee  theaUfllrw  at  the 
placee  where  they  were  out  by  the  plane  of  the  film.* 

Then  M.  Lippuann,  using  a  thicker  lUm,  not  put  obliquely  but 
normal  to  the  light,  obtained  tJte  strata  within  the  thicknoea  of 
Uie  rtim  itaelf — hundreds  of  Uyere;  and  so,  employing  incidence 
li^'ht  of  definite  wsre-longth,  was  able  to  [irodace  a  stratified 
deposit,  vihich  rofiectefl  bftck  at  ftpfnoprift't^  incidences  the  same 
watre-length  a."  jjrocliiCf+I  it  ;  tliuH  reprcHlucing,  of  cmin«o,  the 
deifinite  colour. 

It  ie  pro^ble  that  ihe  siUcr  if  lin«t  »lmkon  out  jit  Lhe\  cntrnl 
wgiuoiite,  but  that  the  Mtrata  formed  are  thick  unri  hliu  rv.  1 
conjecture  that  by  over  exi)o«ure  this  (lajKjfiit  i*  nenrly  all  inOi>ii«i 
ap  again,  tracei  bein^  left  oii]y  nt  the  nuciux,  w  here  the  action  i." 
Tery  feeble  and  taken  a  long  time  to  occur  ;  but  tlutt  these  residual 
■iBfete,  htiag  fairly  sharp  and  definite,  will  bo  likely  to  gt^  c  mncU 
better  «S«Kta.  And  so  1  suppose  that  these  are  wliat  are  actually 
e^«rtive  in  obtaining  M.  HmwiMn'b  vsiy  iotamtiiig,  tiMUgli  not 
yet  practically  nseful,  reaolB. 

I  now  leave  the  retroapect  of  what  bos  bten  done,  Although 
many  other  tofnca  might  usefully  detain  us,  and  I  proceed  to  glance 
forward  at  the  prog  tees  ahead,  and  at  the  means  we  have  for 
•IbettTeiy  grraoliqg  with  our  due  share  of  it. 

There  i«  ••ODjeot  whioh  has  long  b«eo  In  my  mind,  and  whi<;h  I 
determined  to  bring  forwatd  wbenovar  I  bad  a  cathedral  opuor- 
tonity  of  doin^  ho  ;  and  now,  if  ever.  Is  a  suitable  occasion.  It  is 
to  call  att«ntioii  to  the  fact  that  the  further  progress  of  physical 
"Cieoco  in  the  somowhat  haphazard  unf!  niriAteur  fftshion  in  which 
il  ha«  been  hitherto  pursueid  in  thi"  country  in  becoming  incre.i.'* 
itifjly  didiciilt,  and  that  the  quantitative  [xirtion  eofiecially  ohould 
Ix:  undertaken  in  a  j>onX)«nent  and  publicly  f>iipi)ort'_il  phypical 
Ubomtory  on  a  larpo  scale.  If  «uch  au  onLabliKhment  «eie 
to  weaken  the  ifinows  of  privat*  enterprise  and  individual 
rceearcb  it  should  he  strenuously  opposed  ;  but  in  my  opinion 
it  would  have  the  op(X)i<ite  effect,  by  retiovinj/  the  |>riv(ito 
worker  of  much  which  he  can  only  with  great  ditiicultv, 
warfBoe^  and  aspeoae  undertake.  To  tUoMral*  more  precisely 
wbabIiiMaB,tei»aiilileienttorecalltbeoaM  of  aatronomy.  The 
amateur  aatroooaar  baa  moah  mck  lyiBft  tmfy  to  bis  hand,  and 
be  grapplea  with  ib  aaaBfullf.  Vo  bim  it  Mt  the  atrikinf;  out  of 
aav  Unaa  and  tha  gaerilla  warfare  of  science.  Skirmishing  and 
fatfOiaat  cavalry  erMattoos  are  his  natural  field  ;  ho  should  not  l>e 
called  upon  to  take  part  in  the  general  infontrv  advance.  It  is 
wnating  bis  energies,  and  he  could  not  do  it  in  toe  long  run  well. 
What,  for  instance,  would  have  been  the  state  of  astrooometry— 
the  nautical  almanac  department  of  astronomy — without  the  con- 
Focutiv-e  sntl  i>y»tc'mntic  work  of  tfio  Kational  Ob»iervat«ry  at 
'  ■rectiwicb?  It  may  bo  that  iK)mo  enthuxiajitir  amatf  urH  would 
iia%'©  devoted  their  Iivch  to  thin  routine  kind  of  work,  and  fierc  at 
one  time  and  there  at  nnolhor  a  iietiLvoI  aoL'urnf«  obfcrvntiona 
would  have  been  kept  for  poveral  year".  I'lirsuefl  in  \hnl  way, 
however,  not  only  would  the  ctVoit  be  -'piVMno-ilu  and  Iciuporary, 
tiul  the  energy  and  onthufiaxm  of  thrp:<f  ainaleurn  would  h.ave 
been  divort«<i  from  the  jiionwrm^  more  Kiiite<l  to  tlicin,  atui  have 
bceu  cramped  in  ilic  iirouve  of  routiiia,  t^uiiiicntly  lulauteil  lu  a 
permanent  official  staff,  but  not  wholcnome  for  nn  indiviaual. 

Long-oontinned  consecutive  oboervationtt  may  be  mode  by  n 
kadaraf  icianoa,  aa  laaetinBa  naay  ba  tahwlatad  by  an  eminent 
wittamatielaa  i  bat  if  the  work  «an  ba  dona  ainioat  equally  well 
(some  would  say  better)  by  a  professional  observer  or  computator, 
bow  great  an  economy  resultsw 

Now  all  this  applies  equally  to  phyiioa.  The  ohm  has  been 
detormined  with  four-fi^re,  perhaps  with  flva-QgUia,  accuracy  ;  but 
think  of  the  list  of  emioent  men  to  whose  severe  personal  labour 
«e  owe  this  result,  and  ask  if  tbe  apoU  i*  worth  tlic  cost.  Perhaps 
in  this  ca#e  it  i*,  M  «  pfiecimon  of  a  well  conduelod  determination. 
We  inuBt  have  a  few  ."pecimen?,  and  our  lenders  mu."t  nhow  u§  the 
•■ay  to  do  thin^i^s.  But  let  not  continue  to  uno  them  for  such 
purpo^ea  much  lonj^er.  The  (juest  of  the  tifth  or  Bixth  decinnal 
a  a  very  IcKitiinRt*,  and  may  become  a  very  ftb<!orbing  qnect, 
but  there  are  plenty  of  the  rank  and  file  who  ean  undertake 
it  if  properly  generalled  and  led;  not  as  i.»olafefl  individui>l.'<, 
but  a*  workerH  In  a  national  laboratory  under  a  comjietent  head 
mad  a  govurnin^  committee.  By  thia  moaiu,  work  far  greater 
in  quantity,  and  in  the  long  run  more  exact  in  quality,  can 
be  tamed  out,  by  p«tient  and  conscientioua  labour,  without  much 
'  ai  by  tha  giidaal  hafcmaaiant  af  laBtraiaaatal  neaaa,  by 


la  the  organic  work!.  It  hvi  ooewtvd  tO  ma  that  Baoqaarel's 
reproduction  of  the  spectrum  in  natnral  ooloora  opon  rflvar  pUtee 
any  parbape  be  explicable  in  this  manner.  The  various  psfts  of 
the  wB  of  sabchloride  of  silver  with  which  the  metal  is  coated 
nay  ba  oOBoeived  to  be  subjected  during  exposure  to  itatUmarif 
ImninotiM  w»v«e  of  nearly  dennito  wave-length,  the  effect  of  which 
might  be  to  tmprcH  upon  the  substance  a  periodic  structure 
occurring  at  intorvali!  c()ual  to  ha// wave-length  of  Ii(;bt  ;  just 
a  sensitivo  flame  expoeed  to  stationary  n^norous  waves  is 
intlnenc«(l  at  the  lo^{is,  but  not  at  the  tioilejt  U'hil.  Mag.,  March, 
l*»79.  p.  l.VJ).  In  thin  way  tJi«  operation  of  any  kind  of  light  wonW 
be  to  produce  juat  »uch  a  inodihcation  of  the  film  as  would  cause 
it  Uj  rcrte<'t  copiously  that  particular  kind  of  !it;ht.  I  abetain  at 
|)rc»cnl  from  dovclopinp  this  suj?ffOfltion,  in  the  hope  of  soon 
bodisR  an  opjK>rtuuity  of  m^ing  my^eli  experimentally  acquainted 
with  Wio  subject." 
*  Wiademaan'a  AnnaieM,  voL  xL,  ISDO. 


the  skill  aoquirod  by  practice,  and  by  the  steady  drudgery  of 
routine.  Paris  has  long  had  one  form  of  such  an  institution  in  the 
Conservatoire  dea  Arte  et  Metiers,  and  has  been  able  to  impose  tfa« 
■atria  ajia>aui  aa  tha  ahrfliiBd  world  la  eonseqnance;  It  can  dao 
poiBkiotliaeiaaBfaMl  datanihiaUaaa  of  Regnaultaa  tbefmiteat 
jnet  aadb  a  mtem.  Berlin  is  now  atarting  a  rinUai  at  m  man 
ambitioni  aooeaie  for  a  permaaant  DatloBaTphyriaal  iMtilttlai.  Xa 
it  not  time  that  Baf^aad,  who  in  pbyaieat  aoHmek  I  vaalma  la 
think,  mayinaemaaoiteuiaia  leading  phwa,  ahadd  balUiildBig 
of  starting  the  same  movement? 

The  Meteorological  and  Magnetic  Observatory  at  Kaw  (in  tiia 
inauguration  of  which  this  association  took  so  large  a  part)  is  a 
stop,  and  much  useful  quantitative  work  is  done  there.  The  new 
Eterttic  StandardtFing  I.ibortitory  of  the  BonnI  of  Trade  ia 
another,  and  in  ••tiiue  rospectj^,  [jerhajjn,  a  htill  closer  .approxima- 
tion to  the  kind  of  thing  I  advocate.  But  what  I  w  ant  to  see  i!<  a 
mui  h  larger  estJiblishmcnt,  erected  on  the  tilosl  cuitablo  site, 
limile<i  by  no  «()C<;iality  of  aim  nor  b)'  the  demand.'*  of  the  conuncr- 
ri.ll  world,  furnishe«i  with  all  appropriate  appliancci!,  to  be 
anieniie<i  iktid  added  to  nj»  time  goes  on  and  cxpononce  prows,  and 
invented  with  all  the  dignity  anil  j)crmanence  of  a  national  institu- 
tion ;  a  physical  observatory,  in  fact,  precisely  compuxublD  to  the 
Ureeowifih  Obeervatory,  and  aiming  at  tbe  very  highest  quantit*- 
tive  work  in  all  de|iartniente  of  pnyaical  acienoa.  That  the  arte 
wooM  be  benefited  nuy  ba  aaaatad  witheat  ptooL  It  ia  iMS^ly 
tbe  necessity  of  englneaia  that  haa  laapltad  tbaaiaomitof  aeeanoy 
in  electrical  matters  already  attained.  The  work  oikI  appliaaaaa 
of  the  mechanical  engineer  aoUpeo  the  present  achievements  of  tha 
physicist  in  point  of  accuram,  and  it  is  by  tbe  aid  of  tbe  mechani- 
cian and  optician  that  precinOB  arvp  in  astronomy  has  reached  so 
high  a  stage.  There  is  no  reason  why  physical  determinationa 
should  be  conducted  in  an  amateur  fashion,  with  comparatively 
inificrfect  ingtrume-its,  afl  nt  present  they  mfwttly  are.  TJwooveries 
lie  alonj;  the  path  of  extreme  accuracy,  and  they  will  turn  up  ia 
the  most  unex|>f>otfld  wny.  The  aberration  of  liglit  would  not 
have  been  di^coven  I  ;  i  I  r  ot  Bradley  been  able  to  measure  to  lees 
than  I  [lart  in  10,(NKi,  and  what  a  brilliant  and  momentous  rlis- 
coverv  it  w,i.s  I  He  was  aimiiiR  at  the  detection  of  utellar  parallax, 
but  the  finite  velocity  of  light  was  a  bigger  discovery  than  any 
parallax.  This  is  the  tyi>e  of  result  which  sometime*  lurks  in  the 
fifU)  decimal,  and  whicti  ooufeiii  upon  it  ou  importance  beside 
which  tbe  demands  of  men  who  wish  to  serve  tbe  taata  and  tha 


:  riok  into  inaignififanoeb 
accareey  ahaud  b»  tha  OM  gMat  tad  I 
ry  deteralaatioathat  ft  daoiiiid  an  and 


[Moket  of  tlie  British  public  riok  into  in 
la  a  natleaal  obeerv  atory  ac 

tba  tttmoat  aaeaney  in  every  (  

made.  OnU'  one  thing  should  be  more  thought  of  than  tiM  fifth 
significant  ngure,  and  that  is  tbe  sixth.  The  oonsequeneee  flowing 
from  the  results  may  aofely  be  left ;  such  as  are  not  obvious  at 
onoe  will  distil  themselves  out  in  time.  And  the  groat  army  of 
outside  physicists,  assured  of  the  good  work  beins  done  at  head- 
quarters,  will  (to  speak  again  in  astronomical  parable)  coaae  from 
{>eddlinf»  with  taking  tran>«it«  or  altitudes,  una  will  be  free  to  dis. 
cover  comctn,  to  invent  the  s[)ectroscone,  to  watch  solar  plienoiiiena, 
to  chemically  analyse  t  he  stars,  to  aevise  oeleetial  photography, 
ami  to  elaborate  still  more  celestial  theories  ;  all  of  which  novelties 
in  their  maturity  may  be  h.andedover  to  the  National  Obfiervatory, 
to  be  hen'Xffonh  inoorporatijd  with,  and  inade  part  of,  its  routine 
life  ;  leaving  the  advance  guard  and  skirmishers  free  to  expiora 
fresh  territory,  secure  in  the  knnwle<lge  that  what  they  havo 
ac<iuired  will  be  pro|ierly  surveyed,  mapped,  and  uLilmcd  without 
further  attontion  from  thorn.  As  to  the  practical  applications, 
thty  may  in  any  case  be  left  to  take  care  of  themsoUea.  The 
iaatiaoi  of  haauBity  in  thia  difaetian,  and  tha  ao<aal)ad  aolid  fiaiaa 
aiaasiatad  with  waatteal  adiiavananta,  wiUalwayaaaearaaaBll- 
cient  nnatbar  of  acuto  and  energetic  workers  to  torn  the  now 
territory  into  aiable  Und  and  pasture  adapted  to  tba  dammda  of 
the  average  man.  The  labour  of  the  agricultnriat  in  rendering 
soil  fertile  is,  of  course,  beyond  praise  ;  but  it  is  nat  tha  irork  of  the 
pioneer.  As  Mr.  Huxley  elocinently  put  it,  when  contrasting  tha 
application  of  science  with  the  advance  of  science  ite^,  speiJdngof 
the  things  of  eomtnercifti  value  which  the  physical  philoBophcr  nome- 
tiincs  discovers :  "(Ireat  i."  the  rejoicing  of  those  who  are  benetited 
tlicreby,  and,  for  tlie  moment,  science  i?  the  Diana  of  all  tho 
c-taftstiien.  Uul  oven  while  the  cries  of  jubilation  resound,  and 
this  flotiiam  and  jetsam  of  the  tide  of  invostigatioo  is  being  lurne<l 
into  the  wages  of  workmen  and  the  wealth  of  capitalisto,  tho  crest 
of  the  wave  of  scientitic  investigation  ia  far  away  on  its  course  ever 
the  illinutable  ocean  of  the  unknown.' 

1  have  spoken  of  tho  work  of  tho  oaUonal  laboratory  as  devoted 
to  aaonnoy>  It  is  hardly  neoeaaary  to  say  that  it  will  be  also  the 
natnnd  OBetadiao  of  oar  atandardsi  in  a  atote  fit  for  oae  and  f<a 
compariaoB  with  ogoiaa  amt  to  ha  rrf*r*  Mm  pathapa  iOM 
day  oar  atandafd  obm  nay  ba  barlad  itt  a  ItUk  wall  at  Wart* 
minstor,  and  no  one  living  may  be  able  to  recall  pcaelaaly  wlian 
it  is. 

But»  In  addition  to  these  main  functions,  there  is  another, 
e<iualfy  impoitaBt  with  them,  to  which  I  must  briefly  refer. 
There  ore  many  experiments  which  cannot  poeaibly  be  conducted 
by  an  individual,  because  40  or  50  years  is  not  long  enough  for 

thein.  Secular  ex[)crfmont«  on  the  propertie*  of  materials— the 
elasticity  of  met.ils,  for  instance  ;  the  elfoct  of  time  on  molecular 
nrr.ingernent ;  the  influence  of  long  exposure  to  light,  or  to  heat, 
or  to  mechanical  vibration,  or  to  other  physical  agents. 

I)oe»  the  permeability  of  soft  iron  decay  with  age,  by  reason  of 
the  gradual  cdssation  of  it«  Amptriaii  currents?  Do  gases  cool 
thomBolvoa  when  adiobatically  proservod,  by  reason  of  imjHirfect 
elasticity  or  too  m.-vny  degrees  of  freetlom  of  their  molecule*  ? 
Uullkoly,  but  not  impoattible.  Do  thcrmo  electric  prouorlica  alter 
with  time?  And  a  m altitude  of  other  experiments  wnioh  appear  w  <, 
■pedally  applicable  to  subataaooB  in  tbe  oolid  state— a  itata  wLicb 
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ia  more  compUoKted,  and  hw  bMa  len  investigated,  than  either 

the  liquid  or  the  gaseous  ;  a  ittate  in  which  time  twl  jaM.  Iiii<tary 
plfty  an  imfiortaDl  part. 

Whichever  of  these  long  rcaearche^  ie<niirw  to  ho  tutored  on,  a 
iintioiial  liiboratory,  with  permaiipnt  tificiitionK  ami  a  continunu.-i 
life,  11  iindoubtwily  the  only  »i[i)itn]iiift(o  [ilaco.  At  .nu'li  n  |>l(n;ti  ae 
iAa^'^ijw  tlie  evci.'(iti<iiial  iiia^,'iiir iuIl-  of  ii  iiru^ciit  ufc-upaiit  may 
induuU  iiia|nr€  suliiek'Ht  piety  in  a  surresnor  to  weccjie  t.(n:-  cvin. 
tinuance  of  what  hn*  Inen  tlieio  be^run :  but  in  tnuft  culli-^rc 
laborntot'ioe,  under  con<iilit>ri^  <jf  mij^ralion,  intcnegnuiu,  juiti 
now  r^jime,  continuity  of  in\  enti^atKin  i!<  lioixileM. 

I  have,  at  any  rate,  said  enou^ii  to  indicate  the  kind  of  work  for 
which  theMUMithawnfe  of  •  w«U>fniiiMi«d  lAbontocy  with  fully- 
eiiuipiied  stAir  b  dMirdble,  and  I  do  not  tbiak  that  wo  ao  a  aaUon 
shall  be  taking  our  proiwr  share  of  the  hlf^iMfc  OOlMtiflo  worii  of 
the  world  until  such  an  inRtitution  is  started  on  {to  career. 

There  is  only  one  evil  which,  so  far  n»  I  can  »cc,  h  to  bo  feared 
froui  it.  If  over  it  were  allowc*!  to  impose  on  out-iidc  workers  as  a 
central  authority  from  which  infallil>le  dicta  woro  iMUed,  it  would 
be  an  evil  so  greAt  that  no  amount  of  good  work  oaniad  on  by  ll 
eouM  be  pleaded  as  sufficient  mitigation. 

If  cvur  by  evil  chance  such  an  "Jkttitudo  were  nltoraptod,  it  must 
rcBt  with  the  ivorker*  of  (he  future  to  t=ee  thnt  they  fiermit  no  such 
shackles,  for  if  lliuy  Jirc  nut  >'i)m|tt't<  tit  to  he  imli  {lendeitt,  and  to 
contemn  thr  vnirx-  of  aiiliiufily  n)*iiliiiii;  as  lutiro  authority,  if  their 
only  "uft-fjdanl  liijK  in  the  abicix  c  of  noeessity  for  •'iMitr_'li<  and 
eiTorl,  tliuy  cannot  lon^  ho]K>  lo  cHcaiie  from  tlio  firiliiy  w  Inuli 
tiHicly  riwait.i  t.liem  in  oilier  diii-iMioiin. 

1  am  thus  Ivd  tu  lukv  a  wider  raagu,  aitd,  le.iviiig  tuiu)K>nu'y 
and  ■peoiiil  considerations,  to  apeak  of  a  topic  which  is  as  yet 
btqroad  the  pale  of  scientiac  ovtliadoky,  and  which  I  might,  more 
wfialy,  laavo  lying  by  (bo  toadaU*.  1  will,  boweyer,  toko  the  risk 
of  iatnldiMiiig  m  imtbor  iU-faToond  aad  diirapatabie-iooking 
atnmifar  to  year  oonaidacatian,  in  tho  balM— I  might  aay,  in  the 
aaaured  oonTfetton— that  bo  to  not  all  Momp,  and  Uiat  bis  preseat 
Bondition  i«  aa  much  doo  to  oar  long- continued  nii^lect  as  to  any 
Inherent  inca|iacity  for  imptwemeot  in  the  subject. 

I  wish,  however,  strenaonsly  to  gaanl  against  it«  beiag  euppoeed 
that  (bis  association,  in  its  cor()orate  eapocity,  lead*  Its  oounto- 
nanoo  to,  or  looks  with  any  favour  on,  the  out«aHt.  What 
I  havn  lo  .^.ly— and  after  all  it  will  not  be  much— must  rwt 
on  my  own  responsibilify.  I  ohonM  he  ver\-  «orry  for  any 
adventitious  weight  to  atUioli   to  iny  oh.^or  vatioii*!  on  forbiddrn 

to|»icn  from  the  accident  of  tlinir  iieinjf  deii*erud  from  tbiK  rh.dt 
At  the  same  time  1  am  dt^tinetly  one  of  the  army  of  M:-u>iitit]<' 
workers;  one  of  tho  many  who  liavt?  df!vot«d  their  live-*  to 
service  of  truth  m  i,'iTi<3ral,  -"O  far  j>.^  ihey  ato  alih_'  to  iicrreive  it  ; 
and  not  only  Iwru  1  tlio  nitht  to  uxprosH  myMsli  converiung  matters 
on  which  I  have  workod,  bat  I  oonooivo  it  to  be  a  duty,  from 
wbiflht  if  I  shnuil^  I  abould  olirink  from  uo  higher  motive  than 
aunidtt  oowaidioo.  I  cbeiwforo  mako  noapolcsy  whatevor  for  m^png 
wfaofc  I  havo  to  aajr,  but  I  do  hope  that  any  boacka  or  prafowioniu 
oxhibttors  who  wovld  bo  able  to  make  ca|iitoI  out  of  an  utterance 
by  a  montbpiaoo«{  noMHon  of  the  Britwli  Aasociation  will  be  pre- 
vont«d  from  aiqr  attompt  of  (bo  kind  by  (hiapreludo  and  the 
assertion  of  uwoly  paraonal  loaponoibUity.  Tvo  objootion  at 
which  I  have  now  ntited  ia  the  only  one  that  sooins  to  me  to  ha\  e 
any  ju«t  weight,  atmI  on  all  other  counts  I  am  willing  to  ineiirsuch 
nmntint  of  o;){>rohrinm  as  naturally  attaches  to  thows  who  enter  on 
a  ii  i^inn  w hori'  the  tire*  of  controversy  are  not  extinct,  and  in 
wlin  h  it  i^ijiulo  iiii  jKir-sible,  as  wcl!  n»  ittidoKirablo,  for  everyone  lo 
thiiiii  alike. 

it  is  but  u  (ilalitmip  t-o  -.ly  that  our  r'lcar  »nd  conacioUA  aim 
should  alwa\H  l)c  tnitli,  anrl  that  uci  lower  or  iitcanor  standard 
phoiild  cvnr  tw  .lUowod  to  ohtriKlt  its<'lf  helori'  n-.  Our  ancoetors 
fought  har<l  and  «ul!erri|  riiuoii  tor  i  lie  |irn  ih:'j;c  ijf  free  aD<i  open 
oiuiuuy,  tor  the  right  of  conducting  invesii^alioii  untrammolloti  by 
projudioo  and  foregone  ooocluoionii,  ana  they  were  ready  to 
oxawiao  into  any  phoaamenon  which  proecutcd  itaolf.  Xhia 
attitude  of  mindla  pcrhaaa  naooMarily  tea*  promiooat  now.  whoa 
BO  BOob  knowledge  baa  Men  gained,  and  when  (be  labonn  of 
nanip  individuale  may  be  rigbt^  diioctad  entirely  to  |(a  iryBloma- 
tiaatwa  and  a  study  of  its  mner  ntnliioatlona  ;  but  it  would  bo  a 
great  pity  if  a  too  absorbed  attention  to  what  has  alroadjr  been 
aoqulNd,  aad  to  tho  fringe  of  territory  lying  immodialoly  adfaeant 
thereto,  were  to  end  in  our  losing  the  power  of  raising  oar  eyes 
and  receiving  evidence  of  a  totally  fresh  kind,  of  perceiving  the 
exlntcneo  of  rejjioiiK  Into  which  tho  tnmc  prt>ecasc«  of  enquiry 
hiirl  |irovc<l  so  fruitful  ini^jht  be  c^t^indofl,  witli  rcfult^  iit  prc»cnt 
incalculable  and  (ierlia]>«  wliolly  une\i>ect<Nl.  I  inycelf  thinU  that 
the  ordinary  prt>cc««t\s  of  observation  and  cx[>i!rimetit  are  e.-itab- 
liahing  the  existenre  of  sucli  n  roj^ion  -that,  in  fart,  they  have 
already  oetablished  the  trutti  of  mjtne  pbeuomena  not  ul  present 
OOnt«m(>lated  by  sciencn,  and  to  which  the  orthotlox  man  nhuts  hi'^ 

aoTH. 

For  iuHtiLDOe,  there  ia  the  queetion  whetiier  it  baa  ai  heus  uot  boea 
oetattlbbol  by  direct  experinoot  that  a  naatbod  of  communication 
exiato  liotweoD  miod  and  mind  irreapectivoof  (ho  ordinary  channels 
ot  pqiiinioManaaB  and  tha  known  organs  of  aonao,  aiid>  if  ao,  what  is 
the  yueeaa.  It  ean  haidly  bo  through  somo  unknown  aonao  organ, 
but  It  may  bo  by  (ome  direct  physical  influence  on  tho  othac,  or  it 
any  bo  in  some  still  more  suMlo  manner.  Of  the  proooaa  I  aa  mt 
know  nothing.  For  brevity  it  may  be  styled  '*  thought-transfer- 
aooa,**  though  the  name  may  turn  out  to  be  an  unsuitable  one  after 
further  inx'estigation.  Further  investigation  is  just  what  is 
wanted.  No  nnn  can  expect  others  to  accept  his  word  for  an 
entirely  new  fact,  except  iw  cjit.iblishin;^  i»  f>rimn  fai-if  ease  for 
luvcflipttion. 

But  I  am  ooly  now  tukiofi  tbia  aa  an  inatonoe  of  what  I  mean. 
Wb>rkaribb»»>wthor  »l«Uoii,th«eii  «ot,I  mn^onk  om  of 


the  rcco<.'nitjed  sdeDtific  Mcietiea  who  would  receive  a  paper  on  the 
subject.  There  are  individual  scientific  men  who  hAve  investi- 
gated these  mattors  for  themselves.  There  are  others  »lio  arc 
wnllinp;  to  rcwive  pvidprK^,  who  hoM  their  niindi*  o]>e!i  .ind  their 
jud^;nient  in  i'Ui-i>enfe  ;  Imt  thcf'e  are  only  inilivuluali«-  Th>}  great 
nmjority,  1  think  I  am  rit;ht  m  saying,  fet.1  active  lio-tilily  to  thw>«« 
researchee  and  a  detei  iuined  opuoeition  to  the  reception  or  di<- 
eniwioti  of  evidcncf.  Ami  thpy  feel  thi.-*  coulii  me<l  weptici^-m,  .ii 
they  call  it,  not,  after  pi  nloni,'e^'l  in ve.-tigation— for  tlven  it  might 
be  justified  but  s*t»uiet iu«w>  after  ito  investigation  at  all.  A  few 
tricks  at  a  public  performance,  or  the  ortitices  of  oOON  ftnpaalinri 
and  they  decline  to  consider  the  matter  further. 

That  individuals  should  toke  thia  Una  ia*  bowtvor,  natoral 
enough :  they  may  be  obborwiae  occupied  and  intoreelod.  Every- 
body in  by  ao  naeana  boand  to  inTwigato  everything,  thonirb, 
bideod,  it  to  «a«t««Mry  bi  mwt  ftalda  oTknowledge  for  those  who 
have  kept  atoof  fnn  a  particular  enquiry  todoter  in  moderation  to 
tboao  wao  have  oondneted  it,  without  feeMoK  themselves  oallad 
u|ion  to  express  an  opinion.  Some  there  are,  no  doubt,  who  ooo- 
sider  that  they  have  given  sufficient  time  and  attention  to  the 
subject  with  only  nef^ativo  results.  Their  evidenco  U,  of  ronr^e. 
imiiortant ;  but,  plamly,  negative  evidence  should  \^  of  imruenro 
bulk  nml  weight  before  if  c-in  oiitwei^jli  pvcn  a  miKlerate  amour»t 
of  [KiKitive  evidence.  Howes  er,  it  iw  n  jl  of  the  action  of  mdi^  iduid* 
that  I  wish  to  speiiU  :  it  in  of  the  attitude  to  l>e  ,idopt.>i  by 
Kcieiitillc  bodies  in  their  corpoi.ite  capacity  ;  and  for  i\  eoii")rat<; 
body  of  men  of  science,  inheritors  of  the  hard  «on  tradition  O! 
free  and  fearloes  eiu|iiity  into  the  fact.H  of  nature  untrannnoUed  by 

Iirojudice,  for  any  fueli  boiiy  to  tltjcUiio  lo  receive  evidence* 
aboriously  attamod  and  di'^oreetly  and  inoflensively  presented  by 
observers  of  aecepte<i  compciUiutiv  in  other  branches,  would  be,  w 
ever  actually  done  and  persisted  in,  a  terribto  thirOWiHK  away  of 
their  prerogative,  and  an  imitation  of  the  enma  of  a  aohOOi  o( 
tbougat  i^{aiaat  wbioh  the  struggle  waa  at  one  time  witm%. 

{To  bt  conttnrtui.) 


ADDRESS  TO  THE  MECHANICAL  SCIENCE  SECTION 
OF  THE  BRITISH  ASSOCIATION. 

BYT.  VOBSTBB  BROWK,  M.MOr.O.B.,  rRlMMnfT  OF  TUB  flCCnOK. 

I  feel  e\tremoly  diffident  in  aS8Utiii[i>;  tlie  pre-'idential  choir  of  i 
.Scelioii  ti  at  the  present  m«ietingof  the  British  A—ociuliOn. 

Tho  addrosse*  of  m>  r  uiinent  prcdecei-.'Hirf-  have,  ycivr  by  year,  in 
tho  bent  luiiguni^c,  and  in  iLu  must  uuiiduiiiiod  form,  gauged  the 
progreaoof  ana  indiratcd  the  direction  in  which  further  improve 
menta  in  mechanical  science  may  be  looked  for.  Id  so  largo  a  fiold 
aatbatofmecbanloal  enginooring  my  somewliat  limited  knowledge 
will  not  admit  of  my  following  very  closely  in  their  footatope ;  but 
IMMsibly,  by  tracios  tbo  modern  practice  of  this  braaoh  aa  aynlied 
to  milling  ojiorationa  In  flreat  Britain,  I  may  bo  aUo  to  anluBit 
somo  |ioints  of  interest  to  mechanical  on^ineerx. 

(irwit  progrtifw  h«»<  l>ccii  iiuulc  in  mechiinicil  Ncicnco  aioOa  (bo 
Urilisli  Associ.itiuu  met  in  the  Princi|iulity  of  W.nlcs  II  ^'cars  ngo: 
and  some  of  tho  reauita  of  that  progress  are  exemplihcd  in  o<ir 
lucoinotivcs,  muriiiu  engineering,  and  in  such  works  aa  ti)0  Severn 
Tunnel,  the  Forth  iiiid  Tay  BridgcH,  and  tho  Mondwalar  Ship 
C'ftJsal,  whirh  if  now  in  prngro.^  of  cotiat riietinn. 

lu  uimiiiu'.  '  he  progrccs  ha*  bi en  .-lou ,  and  it  ia  a  rctiiarkiihlo 
fact  tliat,  with  the  meeption  of  pumpiui,',  the  ui.'irhinory  in  use  in 
connection  with  luitiing  O|ter«tioiih  in  t^e/il  liritjun  iia^noi.in 
rflffard  to  OCODUiiiy,  iwlvanescw!  so  rapidly  a.-<  iia-'  been  the  caw.-  in  our 
111  iii  ifncturcs  and  mru  ine. 

Tins  is  probably  duo,  in  metalliferous  mintii^,  to  the  unccrlnin 
nature  of  the  mineral doposita  not  atTording  any  a(h<|iiaie  -iocurity 
to  adventurers  tliat  the  iocreaaed  coet  of  adopimK  improveo 
anpllanoea  will  be  roiinburaed  t  whilatia  noat  mini^ii  tba  ohtopnam 
01  Inel.  tba  largo  proftortioo  wfaidi  nanal  labonr  beare  to  tho  total 
ooat  of  producing  coal,  and  tho  noeoaalty  for  prodociag  laifta 
ontpnta  with  the  simplest  applianoea,  explain.  In  aomo  rotieeiiTTi. 
the  reluctance  with  which  hish-pressure  steam  oanpoand  ongiaea, 
and  other  modes  embracing  ilie  most  modern  aad  approvodtypea 
of  economising  [lOwer,  have  been  adopted. 

Metalliferous  mining,  with  the  exception  of  the  working  of  iroti 
ore,  is  not  In  a  pr(»«(ieroii«  condition  o*inj{  to  causes  to  which  it  is 
unnweoiiiary  to  refer  ;  but  in  fj>ecial  li>calltles,  where  the  dejiositji 

of  iiuntirai  arc  rich  and  urctitaolo,  progreea  baa  boon  mtodo  witbia 
a  recent  (icriod  by  the  aooplioa  of  Bora  ooooomtoal  and  eflWowt 

m.aehinery. 

For  cxainjile,  at  tlie  Tiiu  roft  Tin  Mine,  in  ( 'oniwall, aCom[iound 
windui).,'  plant  \\:\f-  been  oreeteNi  by  .Me^M^.  Harvey,  of  Hay!«.  of 
which  the  following,'  are  particulars  :  Tho  liijzh  pic^-^iiK"  I'viiieiui 
ii>  17ii)'  in  diiiiiiuter  and  atuim  juckulud,  and  tlit>  luw  prtKH-iuic 
cylinder  is  XHa.  in  diameter,  each  having  a  stroke  of  6ft. 
A  condenser  ia  worked  by  levere  off  tlio  croas  hoad  of  the 
loW'pMaaara  eylindar.  Tba  drum  to  8ft.  Hn.  ia  diamatar, 
and  of  the  liUfai  eytindrloal  ^rpa.  Tha  ongbie  to  fitted 
with  steam  reversing  gear,  and  an  auxHtoiT  steam  vnlfo  for 
admitting  high-pressure  steum  to  oitbor  ond  of  Iniv  proaanrw 
cylinder  when  reciuircd.  The  working  pressure  of  steam  to  HOtb. 
per  aquara  indi.  Thio  engine  Iws  provc<l  so  satisfaclory  tbaA  tho 
managomont  of  tho  mine  has  been  induced  to  erect  a  new 
horizontal  condensing  compound  air-comprosi^ing  engine  in  pLt(>e 
of  (ht'ii  exi"tire,j'  [ihint.  Thi-*  enfjino  will  have  hi^h  uel  low 
prcHhiiro  cylin<tui  '*  of  l-'vUn.  .and  '2'm.  tliamcter  rijsjX'Ct  u  el >  ,  by 

Mio.  stroke,  and  the  air  cylinder  ia  'J^in.  in  diametior,  ^wit)>  an 
oqiml  etookak  aad  to  MM  with  TMigMzpri^  iBWiogfe 
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MUefctnl^M,  and  is  amagwl  for  •  mrkloff  pmnreof  MXHb.  per 

<<qaare  inch. 

At  iho  ('<r<.^'iisi<le  Laul  Mtiuw,  near  Ullswator,  a  waterbll  of 
upwards  of  l(M  b.p.  is  now  being  utili»e<l  by  nicani)  of  a  turbine  to 
<lr)ve  dynamoa,  the  eDer(;y  fruiu  wliich  U  Iraiminittvcl  for  the 
nurposoa  of  windinjr,  jiiimpmsr.  nml  lij?htinp  ;  and.  apain,  at  tho 
Slorf^n  riold  Miiio,  nc-ar  I  ,  llicii;  i,"  .'i  tiiii.|ijrti  i-v.iilipte  of 

tiie  unco^wful  ul  I'li^iUon  of  wntor  (lowor  for  f.j:ii;nr-""_-<l  air,  nnd 
for  '1(1%  ill;;  III  af  «tnni|i«.    Tho  wator  |«)',vri   Im  ili  uin;,'  tlic- 

miil  i»  obLaujoU  liutn  the  f{ivor  Mnwddach,  «iid  ix  biouj'lit  on  lo  i% 
SSia.  turbine,  with  a  C8ft.  he>Ad  ;  this  fall,  with  &VJ  cubic  foct  of 
«at«r,  etiuly  driven  the  iniU.  stone  bra»kers,  etc.,  iwd  with  .H0(> 
eobie  («efc  of  wat«r  if  raquind,  tfa*  mtor  poirar  «aa  bo 

niaad  to  100  h.p. 

And.  M  an  •umplft  «l  (Im  tmy  Ing*  amimt  af  mAuinl 
[^omr  ftpplnd  in  exeaptioiialairaiiiiutaBOMle  uatilBfemMttittliiinfr 
o^rations,  tb«  Wbiduun  H«iiuttll«  Iron  Mina*.  in  Soutli  Cnmbcr 
'.aoJ  nuiv  bo  nMMd,  wbere  the  qaanliteof  wntorraifled  from  n 
(k(>th  of  OTyJft.  occacionally  oxoood*  4,800  gallonii  |>or  minute,  tho 
■uchincry  cin|>luyed  eonsiiiting  of  ^ 

Finftly,  a  Comi»h  be&m  condcnxiiit;  |mtn|>iiiK  engine,  having  a 
9(ka.  duuneter  cylindar  bv  lift,  ntroko,  with  a  loft,  rtroko  in  the 
[runipe.  Tlio  beam  weiglin  M  tonH.  There  arc  attached  to  tliix 
engine  three  ;>uri,{>  ram*,  each  'iSin.  in  tliaineter,  iixod  at  ccrtuiti 
(loiiitfl  in  the  the  hottotn  ram  being  fixf!  r>."rift-  bf  low  tho 

Kurrncc,  from  wtnrli  Icvol  iht'  » f-.ole  of  the  wafvi  r-  iMitii|i<-<l.  The 
(jO  iiititv  of  wur.-r  (leli^cuil  pvr  i»'JI,"hi  v'^'Hon-,    TIiltu  is 

*hf"  nn<A\i'-i  ("oriiijfi  beam  coti'ii-ii'iiij,'  |)i.imiiiiiv'  t'liu'int",  wall  ii 
cyhiHier  uf  UOiii.  lu  il-..iin('ti'r  l>y  I  1ft.  .-stroke,  with  a  9tl.  eliukoiri 
tho  |.ium|Mi.  Thin  boiuut- wi  ifiliM  .Vi^  t<iii-».  Attached  to  thiit  eni^ina 
an  thrc«  5uiD.  diatnctiir  [ium]j  rarm>,  iurcini;  from  tho  name  level 
OD  that  beforementioned  a  iiuantity  of  'i,'J95  i^lons  of  water  per 
iiunat«.  In  November  oiid  Uoconiber  during  heavy  floods  as  much 
■■■l»4M>|{«U«M  bnn  bora  pnnpnd  from  (Ini  nine  par  miBnta  by 
thote  two  enginca. 

Tho  avenga  eobanmpUoD  of  ooal  by  thosa  M^inw  ia  aqnal  to 
about  41b.  par  indioatw  boHM-pOwer. 

There  i«  another  engine  erected  at  thia  mine  which  ig  kept  In 
roMrve  in  the  event  of  anything;  hapixining  to  either  of  the  two 
oUter  enginen  which  I  have  describeu— viz.,  a  tandem  horizontal 
csomponnd  condentiiiig  pumping  engine,  having  a  4tHn.  high- 
prcMiaro  ami  a  "Oin.  low-proMuro  cylinder  by  fift.  ntroko.  Tniii 
ongino  i*  fitted  with  Davoy'R  differcn«,i"l  valve  goiiJing.  There  ta 
attached  to  this  engine  two  ^2i^n,  diameter  ("imp  r.-un»  fixed  at  a 
(•oint  rt7'2ft  below  tn«j  Hurliicc.  TIk ioe pum[W  arc  (  nibble  of  (i< nling 
with  2H0  gallons  of  w.iloi  willi  i  m-U  ntroke  of  tlie  oiwitir,  a!i<l  the 
I'l.i  \  Lin  iiiu  i.s  stvcii  flrokij*  per  minute,  which  reptL'-L'Ti".", 

ibeieiore,  1, 96<>  gallons  of  water  j>or  uunube.  I'rovieinn  in  raadu 
with  thiii  angina  to  antand  (hn  {maipB  to  n  lovar  laral  wben 
ncc-cseary. 

The  weight  of  tbe  puspa  nnd  pipM  oonncotad  witb  tbtaaaiqpiKM 
u  About  'i5U  tons. 

In  tfcetnialwoiMalboai  mtr  wbMn  nnd  pineing  it  on  boiird 
■  vUpfo  aardoenlhara  bnvaat  MBonnt  of  machinery  employed, 
nneb  of  vhleb  is  now  of  an  ol>Mlet«  ty|j«.  Where,  however,  now 
'  winninga  fanva  been  made,  or  where  in  old  minos  it  hait  boon  found 
necaaiuu-y  to  rcpl.u  o  the  old  machinaqr  fay  new,  tbo  quoition  of 
efficioncy  aui  I  at  t  lie  aamo  time  aoaaooty  tn  macbinaiy  naa  ol  hto 
ymrm  received  serious  attonlioa. 

The  coniiiderAtion  of  Uio  question  of  economy  in  the  employment 
of  ateiMn  in  ronl  minin^  o|ioratlonK  has  roitultcd  iiiboilorM  of  tho 
irwKit  niixiori)  rons' ruction  being  oroctod,  working  to  pre«fiurei< 
vsryin^'  from  Holb.  to  l-Vilb.  [icr  »r)«Are  inch,  as  wmiisrerl  with 
t)rO!i>uiv-i  var\iiij_'  from  Vi[\>.  to  ."><l|li.  [K.r  r.i|u.irL'  irii-b  m  ttic  olii 
Lwlcrs,  wiiii,'«l  tUt;  V  arDii.j  i-ii^Min--  air  ruiw  bung  construe  I  "-<1  oil 
tho  moiit  modem  Jttirl  improN  c^il  pi  tiirij.lc. 

t'oniprewi^  ftir  \in.s  for  ni.iny  yoar^  Ixun  ii.»<<l  escfconwivoly  m  niir 
Ottil  uiiii'-.- a  motive  (Kiwrr.  KNx-t  i  ir-ity  al.'O  lias  in.irlo  rji|iiit 
.'thdea  la  tiie  tamu  dincctton  ;  and  1  luivu  uo  Uuubt  itiiil,  in  cun- 
juuctioD  with  a  better  ^pa  of  machinery  for  tho  compreMion  and 
am  of  air,  will  ovontnally  l>acoiiia  the  priocipal  ageot  in  uudor- 
grouod  mecbanioal  optMUOna. 

Maoy  Urge  etooUfoal  inatallaUon*  b«v«  abnady  bam  la  naa  for  a 
eoaaidanUila  pariod.  Notably  amongat  tbo  nttmbar  I  mty  mantion 
tbaknk  Maaan.  Loefca  and  Co.  a  St  Joba'a  OalliiarT,  Nomutaton, 
where  both  hauling  oo  the  ondleaa-ro|te  system  and  pumping  are 
Teiy  largely  adopted,  and  it  has  been  proved  that  a  useiul  ofTect 
vqual  to  05  per  cent,  run  be  nbtaioad.  Phis  high  rate  of  efficiency 
u  uodoabtedly  vtry  siiii-fartory.  I  tun,  however,  of  opinion  that 
tbere  is  still  throat  room  for  improvement  in  electrical  plant  before 
It  will  be  adopte<l  in  jirofcrt-nce  to  other  machinery  now  iii  ^'ciicral 
esppciiklly  III  (^ur-fijai?  tiiirii>»,  and  thfwp  improvcineNt.s  must 
«U)brac<^  ;i  <;<Ttaiii  inoanri  uf  reiifliTitu;  .-jMri^irif^  iiKwilutely  iutrmlOKS 
under  idl  comlitions,  for  it  iiivnivos  not  only  tho  question  of  the 
uK-ii^a-ol  ctik'icnty  of  one  clai-x  of  mnoliinniT  OTCT  nnotbaTf  but 

Jklso  the  protf-ction  of  humnti  life. 

There  i;ui-t  r«l--o  t>e  'iiM^-od  .\  rc.nly  means  of  reversing  the 
[«wer,  BO  tbj:ii  ihu  eyisiem  of  hauliigti  known  as  the  main  ann  tail- 
(0|ie  system  can  be  appliod  with  equal  safety  and  readinaaa  in  any 
(■art,  aa  compared  witb  abaolste  safety  in  the  oae  of  oompreaMd  air. 

An  eleetrioal  hanUng  ptanfe,  to  bo  workod  an  thia  mtom  Cwhiobj 
laaaanra,  will  be  wntdiad  with  very  groat Intaraal),  to  nmraraetaa 
a(  OM  nf  tbn  Flymouth  collieries  in  this  district  by  an  emiaaiit  firm 
«t  alaotrieiaaa  as  a  trial  and  demonstration  of  what  can  ba  dona  in 
ihia  diracium.  This  will  comprise,  whim  fully  complete,  a  geno- 
totiog  plant  at  tlie  top  of  tlie  pit,  and  two  oloctrically-driven 
^ti**l!?g  engtnea  iindorground,  connected  by  a  suitable  cable  carried 
davnttM  aoaffe  and  along  tho  roadway  for  some  1  ,'JOO  yards. 

Thn  gaanmUlw  pinni  and  onn  banling  engine  are  now  erecbad, 
and  yw  Other  b<Mfa«  englM  irin  ahorUir  ba  i«n4r> 


The  generating  plant  consista  of  a  40-h.p.  compound  engine 
w orkiqgat  110 revolutions  |>er  minute ;  this  engine  drivea  by  oelt 
a  stieciiuly  oonatmeted  dynamo,  which  is  of  a  horiaontal  pattern, 
built  on  a  wroaght-iron  girder  betl- plate,  it  ia  OODponod  woand* 
and  capable  of  givin|^  oil  \tj»}  Hiu|»orisa  with  900  velta  pcaaanre, 
running  at  500  revolutions  [tcr  minute. 

Tho  cabb',  wiui  b  is  ;i,2IX)  yards  in  length,  is  innde  of  H"!  strands 
of  No,  14  high  c'onduelLvity  eop|H[>r  wire.  Iti/My  inwilntw!  with 
\iilc.iii:--i'<,l  bitumen,  double  'ap-.  1,  and  -uri ouiidi^l  «i'b  two 
layers  of  jute  yam  compounded  btiHCun  takcii,  und  !•<  protoc  tol  by 
a  double  sheiithof  No.  8  Bt<50l  wire.  It  is  of  sutliiMt  ni  m/j-  to  oirry 
the  necessary  current,  and  in  case  of  falk  of  roof  it  has  i>een 
constructed  f^o  thai  it  will  aland  a  (diaaring  atmin  of  10  teoe  per 
square  inch. 

The  hanling  eog^  oooaiata  ef  fewo  dmntt  eneh  lilted  with  ■ 
dutch  and  foot  brake,  Vhe  dmrn  ahafi  la  driven  frem  n  eotnler- 
shaft  by  spur  gearing,  and  tbi*  oonnterabnft  in  driven  from  the 

motor  by  six  rojiee  tin.  in  dininater. 

The  motor  in  a  shunt-wound  mnehino,  bnilt  tO  mn  ttt  OOO  revo- 
lutions per  minute,  and  works  with  HO  amparea  at  450  volts,  and  is 
able  to  tuke  I  tit)  ain|jcre«  without  harm  at  starting.  Tho  whole 
engine  i»  mounted  on  a  wrought-iron  bod-frame.  The  motor  will 
be  reversed  by  a  s|)ocially.designed  switch,  the  efficient  of  wbioh 
has  yet  to  be  proved.  The  useful  elfoctof  this  plant,  wfaanwiMking 
at  full  (wwpr.  !!•  p'(i»fcf<id  to  be  from  W  to  B.'  per  t»Tit. 

Possilily  tia'  ItailiiT  l>Liltiii^'  and  ro(x:s  u.-^iid  for  transmitting  tlie 
;»ower  fru:ii  llir  motor  Ui  llio  b.uiliiig-drums  or  pi(>e>  iiii^^bt  with 
advuritai^c  t'c  replaced  witli  fi.imi'thing  less  Iiiiblo  t<)  be  damnpod 
liy  the  loiii^r),  (iMkge  and  otliet  contingenci«»i  uxuaUy  luet  with 
uiidLTgroiital. 

As  1  iiave  previously  montione<l,  compressed  air  is  another 
motive  |K>wer  very  largely  used  in  coal  mining,  it  being  not  only 
absolutely  safo  in  uaaoous  atmoepheroe,  but  tends  to  reduce  any 
danger  wbieb  mimt  e»iat  frea  andden  nntburata  ol  gee  by  naaiat  ing 
tbe  veatilatlOQ,  Ifhia  may  ba  eonaldered  aa  nther  an  expanaive 
flMana  of  naabting  ventilation ;  but  it  la  vecy  atldem  that  the  nir 
ia  need  direct  from  the  mains  for  tbta  pnrpoaa,  A  very  intenatiqg 
paper  was  road  at  the  Nowcastlo-upoo-Tyiie  moetiog  of  tbie 
association,  in  IKHt),  by  Prof.  Alex.  B.  W.  Kennedy,  on  tbe 
experiments  he  luul  made  in  I'artg  upon  the  transmission  of  power 
by  coniprotwed  air,  in  which  he  stat«K  that  an  indicated  ofBcionc^ 
of  31  per  cent,  can  be  got  from  cold  air,  and  4.'>  |ier  cent,  from  air 
which  has  been  hoitt^  after  compression.  It  is  very  doubtful, 
however,  if  in  any  comiirefsfcol  nir  iiistaltftf ion  hpwI  in  ct)»l  mining 
there  is  more  than  .'i**  iif  r  cent,  ot  iisifiil  ctltt  t  obt.-iinoii  ;  in  mniiy 
instanoes  it  i«  roueh  less,  ms  it  i"  iiiipos.-ibli'  in  alinoi-i  every  ca*e  to 
ln-.it  tht:  air  uflor  it,  juts  jiOMOd  into  tlic  miiiu  :  and  another  source 
uj  in  due  lo  leakage,  CAusuii  lu  iiL'ri  Jit  mo.iHiiro  hy  the  occa- 
sional upheaval  of  the  ground  disturbing'  lli>^  pipcn.  It  ir,  Ihu^ 
obvious  that  rom|>r€«n«l  air  is  more  co«<Lly  Limn  cletlricity  ;  but 
up  to  the  present  time  it  is  tho  only  absolutely  safe  power  which 
is  ca.)mblo  of  being  convoyed  long  distAnoos  underground  in 
gaseous  mines. 

A  very  large  comproseing  plant  has  <|uit6  recently  iMen  erected 
in  this  district.and  another  will  very  aborlly  t>a  inaiaUed  ;  tbla  latter 
will  consist  of  two  pain  of  tandem  com|x>nnd  stooai  engines,  each 
(tair  h!k^  ing  two  liii^li-fireaaam  cylimlera  2t!in.  in  diameter,  and 
two  low-proasuro  cylindora  each  40in.  In  dianiotor,  bv  Sft.  stroke. 
Tho  ail  ryliniiers  arc  34in.  in  diameter,  one  being  placed  behind 
each  I  nv  p.rt-.'j'urc  cylinder.  KmcU  high-pressure  cylinder  is  pro- 
vidud  with  variablo  expAnsion  valves,  wliich  enn  be  ndjuKt.f-d 
whilst  the  engines  arc  working.  The  itirlciH  iideni  roiKb  riHiii",' 
apjiaratos  coni<ist*  of  n  (ndr  of  enpfines  having  liiin.  ilininottr 
<'y!iiid.  r..i,  and  "Jilin.  iliamrt^^r  air  pumfw,  by  2ft.  tiin.  t.trol;n,  nnd 
»re  80  arrtint:od  llmt  llicy  tan  be  wui  l<e<i  t«{rether  /».•*  a  |Kiir  or  a-* 
single  engines  and  L'ondcnsor!'. 

The  prcfc^uio  of  .steam  iit  tliri  boilcrn  will  be  l."M,i!b.  |>er  Hipiaro 
inr:li,  KO  that  a  tiii^'b  df^'rO".-  of  cxpaiirion  may  be  obtjiiiied,  and  aa 
the  inlet  iukI  outlet  valvcn  of  tlio  ivir  cyiiadci:.  ui'u  uf  large  area, 
and  are  |>erfectly  free  to  act  in  r<ymfiathy  with  the  pistons  in  the 
air  cylinders,  it  is  only  reftsonal>le  to  expect  tbe  higncet  degree  of 
effioienoy  wineb  «ao  be  ebtelned  from  steam  power  apaliad  to  eom- 
preaaing  air.  Each  pair  of  aircomprecsing  eneinea  will  be  capable 
of  developing  at  least  800  b.p.,  or  a  total  of  1,600  i.h.p.  in  tho 
installatioo. 

No  provision  has  been  made  in  this  plant  for  ocaMMmodiBBtbe 
air  cylinders  or  the  motors  ;  but  it  has  been _pointad oat ^noi. 
Elliott,  of  the  Cardiff  University,  in  a  very  interesting  and  able 
paper  rmd  before  the  South  \Valee  Institute  of  Engineers,  that 
groat  economy  will  result  in  comjKmndinfr  tho  nir  nnd  motors. 
Prof.  Elliott  estimates  the  cxtm  etticicncy,  under  certain  eon- 
difion'  of  hi^h  pressure,  upward.'*  oi  11  per  cent.  Further 
liiv  cuti^ration  in  regard  to  dL-iining  the  relative  economy  of  U'ting 
high  and  low  prc^«oil  lir  for  undnr^-round  mining;  oj)crrttions,  nnd 
tho  relative  cost  of  tlit-  plant  afla|it<:Hl  for  tbe  pro<hiction  imd 
application  uf  each,  is  r«{uirod  buforu  it  can  be  dctinitcly  dceidcl 
that  air  of  a  pressure  above  four  atmo.nphercLU,  but  with  air 
cylinders  and  motors  com|iounded,  will  i«»ull  ia  rcu.1  economy. 
It  appaate  on  tbe  first  blush  as  if  wo  mi^ht  look  in  tho  direction 
indicted  to  aaoue  a  matednl  inoreaae  in  tbe  effective  powOT 
dbtaionbla  from  compreaaad  air. 

tn  awaeef  enr  eonUalda  very  hard  seane  or  vefaie  of  eoal  en 
met  witb,  nnd  viarious  kinds  of  machinery  have  been  dovhti  tO 
assist  the  eoal  hewer  in  severing  the  coal  from  the  solid  Btiatoiaod 
electrical  applianceA  have  in  this  class  of  machinery  been  more  or 
less  successful.  It  a()|ioarB  to  mo,  however,  that  there  is  a  want  of 
simplicity  about  the  majority  of  the  mneliino.-*  wldrh  h.ive  come 
under  my  notice,  which  will  operate  against  their  goeieial  arloption. 

In  tbe  oonvnyanoe  of  ooal  nnderground,  Irom  the  face  of  tbo 
wwklQgBwhan  tt  ii  leaded  iDto  toma  kt  the  idipWdtb^O 
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boMom  of  the  ahftfli,  mmnl  qritoM  of  luulaKe  are  adopted,  either 
worked  direct  by  •team  poww,  ffflBpimnil  air,  or  electrical 
motors,  the  principal  of  whiob  fcnOWB  an  the  cmlloM  rope, 
main-uid-taU'ioiie,  and  main  rope  »y«teni8.  Tbo  tiro  former 
•yatiaaw  ara  wa  w  hore  the  ground  it  either  leval  or  ttodulatini;, 
and  where  power  haa  to  lie  applied  to  haul  the  IronM  or  tub«  in 
both  (iirectionii,  and  the  latter  cyetem  ii>  generally  mod  where  there 
ia  a  (jraHipiit  in  one  rlirc-etion,  aufficicnt  to  allow  the  tram*  or  tuba 
to  run  l>y  prrnvitntioii,  i\nd  haul  the  rope  after  them.  Tiit^  ca'-t  of 
the  convcyiuict!  of  cti.d  iirMli.n^;r<iiinf1  a  very  pniii-nloi.ilile  iioiu  in 
South  \\'iil<.-«,  prubiiljly  :iniouiUing  to  k^MHt.^J'H)  or  tT'Ki.'HKj  i.,.-!- 
annum,  nml  rijnr^i!qm'n^  [y  i-:iti.^c<l  f;i  i>at  al  toiiliud  to  In;  f;ivi,'ii 
to  the  suhjiiot.  It  liiu-  fjfoii  fijuiiil  tijdt  tlio  ciKllciM-rojje  Bystcin, 
where  it  can  be  eonvi-mciuly  a[i[ili.x!,  Is  tliu  cheapest.  TIuh 
•yatom,  howet'or,  necr-^Mtnic-  tlic  l.ny  in;^'  .nid  iimiiii:iif}iiif,'  of  t  itlier 
a  double  line  of  raiU,  ur  frtxjucul  LMjLg&in^  potuut  or  loops  ;  and  ms 
Uw  aature  of  the  strata  doe«  not  alwayH  admit  of  the  roads  bemg 
mado  Md  maintained  wide  enough  (or  this  to  bo  dooe,  the  main- 
and-tail  qritm,  which  mohUim  *  ibcl*  Ua*  «nlji  hi*  kt  thaft 
0%-aiit  to  b«  adoptod.  Tlio  diataooo  to  whUh  aoow  of  tbtae 
hanlago  agfatenw  extend  is  very  ^reat  (la  aoma  CAsea  exceed  in? 
thne  milaa) ;  and,  having  regard  to  the  tai|pe  quantities  which 
hwratobo  con%-eycd  by  mechanical  haalage  in  sinele  collieries — 
la  imny  instances  1,000  to  1,500  tons  of  coat  in  10  hours- 
very  good  and  powerful  machinery  is  ro«|uired,  and  it  is 
not  unuaual  to  have  engine*  of  600  i.h.p.  placed  under- 
proiind  for  thi^  ]iiir]K)sc.  Iti  ofhiT  eaf*^  where  the  coal  is  broti<»ht 
ftoiri  cfvcTiil  (iihtrict,*  to  llic  lH)tt-jin  of  tlio  sliafl^,  hmallrr  cnt;ines 
iiri:  Uhcfl.  For  rinllcH.i  ro|io  liiiiihijic,  llic  ^|H?0'l  dtt  M htcli  thu  Ustuis 
or  tul)s  tiiivi'l  1*  fioMi  t«o  t\i  inil.---^  (Mjr  hour,  uB  against  from 
Id  Io  'J"!  iiiilu^  pLir  hour  hy  th>?  main  .iii'l-tAil  tiy«t«m  ;  thus  thcrw  is 
much  greater  wcuraiul  tear  in  the  latKT  than  in  the  foiiner.  The 
t>J>e  of  eiigiuu  iinu.illy  lu'optctl  for  thif  wurk  varies  considorably 
according  to  circumntAncw,  arul  tho  idnai*  of  the  on^'iiiwr  by  whom 
the  work  is  planned.  They  Hre,  liowover,  invariably  boaiconlal, 
and  itted  with  a  second  motion  shaft,  on  wbiob  tbe  hauling  drums 
a**  arranged.  There  ia  atill  •  large  numbor  of  boraea  employed 
nndaivroBiMl,  at  nrjr  Rnaft  eoat^  pfineipally  to  coUaefc  tba  trams 
fron  tna  odllara  and  coovay  tham  to  tho  ■tanon,  from  wUeh  point 
tbe  engine  hauls  them,  and  it  is  to  this  class  of  haulage  that  I 
would  particularly  direct  the  attention  of  mechanical  engineers. 
What  is  rO(|uired  is  an  absolutely  safe  and  aimple  noao*  of  lifd>t 
baoUge,  made  as  portable  as  poseible,  ao  tliav  it  ean  baiaaaily 
moved  from  one  (x>sition  to  anotlier,  as  circumstances  may  roc|uire, 
and  arranged  so  as  to  replace  the  borsea. 

ThiJB,  the  coal  if  hrnTfjht  to  the  bottom  of  tho  «haft,  ati'l  t.henee 
up  the  fhaft  liy  infani*  of  the  winding  engine.  Thin  riiihf  of  cn^ime 
bjin  of  late  yrarn  [ycru  v  ery  materially  improved.  Iiislrad  of  tho 
low-prof  sill  e  \  crt  ical  b'jain  condoriMIi^  cii},'iiR-,  «  hR'li  svnif  .-o  oom- 
monly  in  usu  inaay  yejirn  aifo,  atui  ty|>cf  of  which  arc  still  in 
existence,  we  have  now  tbo  luijh  prc-ssute  eomiioiiiid  condenniii^^ 
engine,  working  with  a  boiler  prof>eure  varying  trocn  SUlb.  u>  loOib. 
per  stjuaro  inch.  Some  of  our  winding  en^nes  are  very  powerful, 
and  run  at  very  high  velocities.  This  will  be  the  more  readily 
anderatood  from  the  fact  that  at  some  pita  tho  carriasva  on  which 
tha  ooal  ia  raiaod  In  tbe  ahaft  attain  a  speed  equal  to  from  40  to  45 
mlha  par  hoar,  and  tlw  dead  load  lifted  is  os  great  aa  20  tons  each 
lilt>  A  faw  of  the  lending  sluw  of  a  largo  pair  of  winding  engines 
now  In  use  at  one  of  the  collieries  in  this  district  nmy  bo  mantioMd. 
l!h»  engine*)  are  vertical,  with  iiivcrto!  cylinders  of  Min.  In 
dhmaior,  and  admit  of  a  7ft.  stroke.    The  cylinders  are  atMun- 

S dieted,  nnd  the  valves  double  beat,  placed  in  pairs  in  norale- 
xe«  fixed  to  tho  port  branches  at  the  top  and  oottom  of  each 
cylinder.  The  valves  are  worked  by  the  ordinary  rocking  lifters, 
to  whirh  i.=  adflod,  fur  tin?  atoam  vaU'C",  the  sirnplo  triple-expansion 
>;ear  liri^t  intr(jiliicc<l  by  Mr.  Barclay,  ol  K ihiiariKH:k.  The  cy liridcrf 
art!  fitij»iK)rt-o(i  by  doiiblo  A  Iramc^  of  cat^t  iron  ti.xoil  to  he.-\vy  c.-uit- 
irnn  bfd-platei^,  to  winch  a\i>o  :h  ultachcd  tlio  iii.aiii  nhafr  )plummer 
blocks.  Tlic  winding; drum  ir<  of  the  c<jiiical  type,  grudu.atiiij;  from 
16ft.  to  %?ft. .  an<i  is  made  of  ftool  plates  and  ribs  and  caj>l  iron 
centres.  Tli«  Uital  weight  of  tlic  drum,  drum  shaft,  and  tlie 
engine  cranks,  and  one  rope,  exceeds  100  tons.  The  engine  is 
fitted  with  a  powerful  steam  brake,  and  alao  a  self-acting  reversing 
goar,  which  reversing  gear  alao  appliaa  tho  etaam  fafake,  in  ease  M 
any  neglect  on  tho  |iart  of  tli«  eogiao  man.  Hun  la  alao  being 
biuit  for  •  colliery  in  this  coalfieki  a  laive  pair  of  oorapound  ooa- 
daulng  winding  engines  by  Messrs.  Fowler,  of  Leeda,  which  will 
•mbnwo  all  tlia  latest  improvementa.  Tho^  will  oonaiat  of  a  pair 
of  lioriaoatal  compound  winding  en^nes  fitted  wftb  oondenaera ; 
the  higb-proeaure  cylinder,  being  S'iin.  in  diameter  by  5ft.  stroke, 
will  actuate  one  crank,  whilst  tbe  Inw-preaaure  cylinder,  4tiin.  in 
diameter  by  -"ft.  utroke,  will  actuate  the  other  crank.  Both 
cylinders  aro  (iit<d  with  Cornish  valves,  and  on  the  high-prci^suro 
cylindpr  there  in  litl€<l  automatic  varinWo  expansion,  worked  by  a 
governor,  and  the  injti.nl  pre-'"'iire  of  stt^im  will  be  lilOib.  per  square 
inch.  Thin  onuino  « ill  be  littrd  with  a  pluin  cylindrfenl  drum, 
18ft.  in  rliamctf»r.  and  a  b;d  i-jce  rofW  will  bo  atf^wdiod  to  the 
nndereide  of  the  carri  i;.'en,  !"j  ilnit  ovorythiii;;  will  be  ill  jiorfect 
balance. 

Between  tii«  high  mud  low  pfe»!>uro  cylindtrs  u  n  nigtiivur,  on 
which  is  fixed  a  valvo  arrangement  by  which  the  steam  can  be 
expanded  out  of  the  receiver,  or  live  steam  can  be  admitted  into 
it.  Thia  anangamant  gwatfy  laalilataa  tho  aaao  of  itartiag  tha 
enginoa. 

Aaitiaiotaadedtomiaetlw  load  from  the  bottom  to  tho  top  of 
the  shaft  In  40  noondt,  and  aa  darinir  part  of  eaob  lift  the  speed 
will  prohnbly  ^t  up  to  .'{..'lOOft.  txir  minute,  tho  engines  at  that 
limo  will  ^irobably  indicate  1,500  n.p. 

Meofaauoal  ventilation,  by  oahlMatinff  tho  air,  haa  almoat 
tntlMly  MpocMdtithn  ftntm  wmtOntlon  in  gantnil  mm  many 


years  ago,  and  wUob  otoatod  a  enmnt  by  heat  There  are 
many  tvpM  of  faoo ;  tbo  baat  known  are  the  "Schiele,"  "  Guib«l«'* 
and  **  WaddolL"  Soma  very  large  fans  are  now  in  use,  and  at  tba 
present  time  tbe  large  quantity  of  500,000  cabio  feet  of  air  par 
minute  is  capable  of  Ming  iMseed  through  ooa  ol  tho  mines  in  tnSe 
district  by  a  "  Schiele"  fan,  with  a  water-gauge  of  4in.  A  very 
exhaustive  scries  of  trials  is  being  made  by  a  committee  appointod 
by  the  North  of  England  Insiil«t«  of  Knpineers,  which  I  navp  ni 
doubt  will  bring  to  light  n;aiiy  interostmj,'  IoaHirc«  in  the  \arioii-' 
tyjiesof  fans  in  pfeneral  use,  and  indicate  accurately  the  rclatr.e 
e<--otiomic  valucH  of  each 

Sumc  of  our  i  o.al  miiie.^  :ir»»  very  heavily  w  attawl,  arid  thi.-  irivoU 
lar;;e  and  co«tly  piiuiinii^,'  iiL^binery,  whicb  take^  vai  iouH  forn.-, 
t  he  nioHt  ^-cnerally  umiil  ui  which  is  perhaps  the  old  fiu-hioncd  but 
eciitioinic.il  Ciirnifih  vertical  condensing  steam  engine,  w  hich,  with 
itn  he^ivy  rudit  nnd  pumps,  occupies  a  considerable  portion  of  tlie 
room  in  the  «haft.  In  recent  yeart^,  however,  there  has  been  a 
tendency  to  apnly  tbe  direct-acting  forcing  engine,  fixed  at  tbe 
botUm  of  the  shaft,  of  wld^  thoro  aro  variona  forms,  and  still 
more  noontlv  pumpe  wmted  iy  aiaeiffaal  power nre  being  brought 
into  use,  and  in  underground  workings  brnway  from  tbo  abaita 
this  power  seems  ominentlv  suitable,  aa  tlM  work  in  pamt>^ng 
required  can  be  so  regulatea  as  to  be  constant,  thereby  reducin|t 
the  risk  of  danger  from  sparking. 

Many  excellent  forms  of  direct-acting  pumuing  engines  have 
been  dnsigned,  tbe  most  economical  Ixiing  tne  com|>ound  con- 
dcM"ini;  flirp<-f  nr-tinj;  ram  pump,  which  IaUcj'  up  little  spuoc. 
I'ei  haps  the  w  or-t  featiu  f)  in  adoptim;  rlirecl  acting  tium|](i  is  tilt' 
fact  that  :"tcam  iniiKt  Ire  conveyed  down  liio  Ah»il,  wnlch  mparv^  n 
certain  lohn  by  condensation,  a  loss  which  Can,  however,  It  >  cr;, 
iiiatfM  ially  re<luccfl  by  luwin^-tho  !"team-pii>ra«  propf^rly  prottiCtoti 
from  e\[Hjpure  by  jiuitable  covcriti^jw,  The  xteatii  and  w  ater  pipe* 
for  thih  tyiK-  of  ]<ump  (akc  iip  much  less  pit  room  than  thoacof  the 
Cornuih  [uunp,  and  thk  ia  01  wory  gtoat  momonfe  where  tha  nronof 
tbo  shafts  is  limited. 

A  type  of  p«mp  wUcih  iwa  been  adopted  in  some  of  our  northern 
mines,  and  which  lahoald  like  to  m^^,  is  the  hydraulic  pump 
patented  by  Mr.  Jooaph  Moora,  CB.,  of  Glasgow. 

The  objeot  of  thte  mventfon  Is  attained  by  means  of  bydmnllo 
pressure,  and  one  of  the  prominent  advantages  gained  is  tiiat  it 
eoablos  the  steam  engine  wnich  generates  the  power  to  be  placed 
on  the  eorfaoe  and  near  to  the  boilers,  thus  obviating  the  loea  doe 
to  the  coodenaatioo  of  steam  when  conveyed  great  distanoeai  To 
the  steam  engine  on  the  surface  is  attnchod  a  doublo-acting  power 
ram  of  the  ordinary  ty|>e,  and  there  are  also  similar  power  rarns 
attjiched  to  the  ptitnp  iinderijrotinrl.  Those  rani."!  are  cotit)CK»t-ed  to 
each  other  by  nrnall  pi|X's  liilcl  with  water,  which  when  un<ler 
pn-^-iure  convey  the  rec)|>rocnting  mution  of  the  engine  on  tbe 
i<vi  rfa(.!e  to  the  pump  underground. 

Another  tyjio  of  nnmpint;  cnjrine  now  largely  nsod  in  tnSninp  in 
that  manufftctured  by  Nles.sris.  Hatliorn,  l>nvey,  and  (  o  ,  of  I,e»-.i-. 
A  itotablu  instance  of  tliis  type  of  eiigixie  i»  at  Urariley,  in  .StJi'ford 
shire,  where  one  enfjino  raises  4,0tX>,(K>0  iralloiiH  a  day  a  hcurht  of 
400ft.  The  chiui  improvements  introducod  in  these  oiigiiiMol  late 
years  have  been  tho  trip  gear,  by  means  of  which  the  steam  com- 
mnnicatinn  between  tbe  oigb  and  low  pressure  cylinders  ia  anto* 
maticnily  atoDped  in  caao  of  accident,  and  tim  oonaaqnant 
cushioning  of  woataamlntiie  high-prcssuro  cylinder  Iwingn  tlM 
engine  gradually  to  rest  without  shock  ;  and  alao  the  pnusing  gewt 
iiy  means  of  which  n  definite  intenral  between  the  strokes  is  ob- 
tained. In  heavy  Uf tis  thia  ia  of  (^rout  advantage,  by  giving  tinO 
for  the  valves  to  aetllodOWn  to  tlwir  seats  at  the  end  of  each  stroko, 
which  minimises  wear  and  tear,  and  it  also  enables  tbe  engine, 
when  running  at  one  or  two  strokes  a  minute,  to  make  a  briAk 
Btrohe  and  then  p.tase,  thus  obviating  tbe  diaedTantoga  of  water 
!<li|i[iin(;  back  through  the  valves,  which  laalways  tho  eaaa  whan 

an  cnfjine  niakcH  a  very  slow  stroke. 

Another  t\|>e  of  engine,  which  in  increasinjf  in  favour,  if  the 
hydraulic  etif^iiie  at  the  bottom  of  the  sliaft,  actuated  by  a  Hto.un 
ent;inQ  at  the  top.  on  a  similar  principle  to  that  Introtiviccd  many 
y«u»  ikgo  by  Lord  AruisUong  for  working  the  machinery  in  dock^. 
This  system  possesses  the  advantage  of  occupying  the  minimum  of 
space  oitb^  at  the  pit  top  or  in  the  shaft,  and  tho  power  can  be 
api^ied  at  aqy  point  in  the  pit  without  tbo  inooovonieooe  wbieh 
aitenda  tho  aotnatlon  of  uuinpe  by  Huear  rada  atanyotber  point 
than  at  tba  bottom  of  tlw  uiaft.  A  plant  of  this  kind  has  been 
working  at  ManeiUea  for  aomo  yeant  railing  1,700  gallona  per 
minute  Sllft.  Iiigfa,  withanaoenmnlator  pressure  of  4'iatmo8pborti«. 

On  leaving  the  oarriage  tlm  trams  of  coal  are  weighed,  and  the 
ooal  is  tbeo  tipped  on  to  the  ecreen,  where  it  is  cleaned  and  divided 
into  tbe  QeooMary  number  of  saleable  sixes  (which  is  usually  recti- 
lat-ed  by  tho  <jtisfify  of  t-hc  eonl),  and  then  placed  in  the  tmcke  for 
tranH[jor;.ation.  ( 'onpiderablc  iinpiovement."  have  recent  ly  been 
uiaiiu  in  our  screening;  «p|iaratus,  which  i»  probably  due,  iwrtly  to 
the  incrca*^e<l  projKjrtion  of  dirt  Or  dross found  in  eomeof  the  wyvms 
now  worke'l,  and  [uirtly  to  t h n  npcptwity  of  hnvirip  a  more  improved 
and  effective  appaiatus.  having;  lej^ard  to  the  incicaM'<l  coat  of 
wnrkin?  the  coal,  and  c-on-cijuoutly  U>  it«  incrojused  value.  Th<! 
iuiprovcment.s  in  thi-i  direction  have  taken  the  form  chictly  L.f 
travelling  belte,  luovuig  at  a  slow  8}i00d,  in  lieu  of  tb«s  orUuu^ry 
falling  ecreen. 

At  the  docka  also,  the  maobinery  for  placing  tbe  cool  on  lioard 
ihip  haa  boan  greatly  improved,  ao  aa  to  pcovont  breakage,  on*  of 
the  moat  reoent  improveraento  being  the  movable  tip,  wbidi  oaa 
be  adjusted  to  suit  tne  varying  «ir«s  of  ships.  Some  of  thoaa  tips 
are  made  on  tbe  principle  of  the  jib  crane,  tho  coal  being  tipped 
from  the  truck  into  laree  iron  boxes,  which  are  lowered  Into  the 
ship's  hold,  and  tbe  coal  dropped  out  of  the  bottom  of  tlw  bout. 
Othace  are  fitted  with  wimt  might  ba  (Mmad  wt.aiuJUaCT  mnch 
by  wUoh  tho  ooal  b  toPWfrt  to  towISplttCliyn^ 
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truck  being  firxl  of  all  plooad  on  ft  cradle,  which  it  rftUed  by 
hvflraidlc  ram*  to  the  neo^sary  height,  when  it  is  tipped  to  suco 
in  .iii^lo  M  to  cause  the  coal  to  run  out.  of  (ho  truck  through  a 
4;.'i<t,  oxtendioK  over  thu  nhip's  hntchwuy,  into  what  In  termed 
iiili-brealutge  l>o\.  The  Ikix  heiii^;  tille<l  j><  J.hei>  lo«crf'<l  into 
lilt:  pthtp'i  hold,  but  it*  uso  is  discontinuod  as  noon  ivi  Buflioiont 
qumitity  of  real  ha*  been  loaded  to  form  a  cone  sufficiently  largo 
to  prevtsiit  furtl)er  bre-ikiuje.  Tlie  nitti-breakage  l>ox  is  then 
swung  out  of  the  wny,  «nd  the  coal  allowed  to  slido  from  the  thoot 
00  to  tlio  coDv  and  toto  the  bold,  where  it  i»  uiniuied  into  povitioo. 
"  '  J  IiIm  pomdoa  of  mechaDical  8ciono«  m  apfdlad  to 
l-adaiog  iodiMtiy  in  tbis  ooaotry,  it  may  b«  oljMrved  tbat 
thcMhaRaMnlawakaiiBKtB  th*  Beeewit^til  adopting,  ia  tbe 


mtim.  nadfra  aconomical  appUanoes. 
It  ia  true  tba4  It  WOwi  be  impracticable,  and  probably  anwiB«, 
to  alter  mwA  flf  tha  odating  machinery,  bat,  by  the  adoption  of 
the  bt  known  typee  of  eloctrial  {dut,  and  air  compretnion  in 
ear  new  and  deep  minea,  the  conMtBption  of  coal  per  horae-power 
aould  be  reduced,  and  the  extra  exuenie,  due  to  natural  causea,  of 
(iroducing  uiinerala  from  ^aater  aopthti  would  be  substantially 
Itiaoood,  The  rofi'(uniptinn  of  co»l  at  the  oollieria''  in  Great 
Britain  nlonc  [jrobably  exccc'dh.  10,(X)0,tlO0  tons  per  iiiiiiuiii,  and  the 
consumption  im-  hor!ic-]x)wer  ia  probably  not  lem  than  6ib.  of  coal, 
and  it  119  not  unrcjv^oiiable  toasnome  that,  by  the  adoption  of  more 
frficwnt  msiehiniiry  ih:iii  i»  ftt  ftrc*«?iii  in  jjen.i  ral  u>o,  at  leoet  one- 
l  .^lf  of  tho  i:rm\  coiii»unit<l  could  bt-  M4vcd.  There  in,  tboroforo,  in 
:iit»  iaiQ«a  oi  (>(«iit  iiiit^u  alouo  wide  and  lucrotuo  field  for  the 
iiiveniive  ingenuity  of  mechanical  on^^inoers  in  economisine  fuel, 
umI  eepeciaUy  in  the  «uco(»8eful  application  of  new  methods  for 
♦haling  irith  underground  hnaltgn.  in  tbn  innnr  wnkingn  of  oar 
noHkinnn,  non  especially  tai  Sontn  Walas,  vtttm  the  nnaibar  of 
faotOM  olill  employed  it  vary  Urge. 

LenTins  (he  subject  of  aiaing,  I  may  ob«ier\'e  that  consklernble 
piiTigteM  naa  within  recent  years  been  made  In  the  mechanical 
appUaocae  intended  to  replace  hor«e«  on  our  public  tram  lines. 
The  steam  engine  now  io  use  in  some  of  our  towns  has  iu  draw- 
backs aa  well  as  its  good  (]uaUtioa,  as  also  has  the  endlees-roue 
hautaupo,  and  in  tho  case  of  the  latter  s^'stcm,  anxiety  must  be 
felt  when  the  rojies  nhow  signs  of  wcjvr.  The  electricaJly-driven 
train*  npjxyir  to  work  well,  1  ha\o  not.  huwevcr.  !>ccn  .nny 
J  ubU>^Hea  data  bearing  on  the  relative  copt  yier  mile  of  llicwi 
several  >>y"tem*<,  and  this  informntion,  when  obtained,  wiU  Ijo  of 
laterose . ' 

At  the  pri-wnt  time,  I  ur\derstand,  exhaiintivo  triiil!<  arc  bointr 
made  with  an  ammonia  <;>v  engine,  which  it  in  anlicijirtted  will 
provt  both  more  oconomical  and  otlicicnt  than  hor»c»  for  trami 
roads.  The  KM  is  said  to  be  ;iro4luce<i  front  the  pure  ammonia, 
obtained  by  aistiUation  from  oommerciai  ammoaiiv,  Mid  is  eivea  off 
at  a  pMlM**  wyiofc  from  lOOlb.  to  lAHbb  per  square  iaen,  Tbia 
b  med  in  specially  •oonatnictaJ  ongines,  and  i»  tlMa 
i  in  a  tank  contafiiiny  water,  which  bring!  It  bask  Into 
tlo  original  form  of  oooUMNial  ammonia,  ready  for  radJaUllatlon, 
aad,  it  ia  itated,  with  a  empnrati  vely  small  lo^n 

Hndi  attaalioa  ia  auMhra  times  has  been  giv  en  to  the  relative 
values  of  tbe  numerous  new  explosives  which  have  been  introduced 
for  blaating  in  mines  and  for  other  purposes.  Sir  Frederick  Abel 
It  the  grcsifes't  authority  ujxtri  this  »ubj«ct»  A»  appliisd  to  minin>;, 
various  e\j)erimeiitj«  have  Ironk  tinio  t^3  time  been  mado  for  tiio 
purpoi-e  of  l^titin^'  how  far  it  would  be  safe  to  employ  ihcso 
oxpio-^ive^  ill  the  aimoepfaere  of  a  coal  mine  without  the  ri.ik  of 
Rauaing  an  exploeion  of  fire-damp,  A  numbpr  of  these  are  mairdy 
cnmpoeed  of  compounds  of  nitio  (^dyc«rinc  with  ahiniiiiou^  cjirth. 
Bnt,  whildt  the  eitpe>rlm«<nti«  havo  indicated  that,  witli  rare  excep- 
ticirir,  they  :ire  practically  tlamiileA?,  it  ii<  undoubted  thi»t  onu  which 
would  be  ubstilutely  tto.  And  whicJi  (KtulU  be  ub«U  with  nafety  in 
finry  mines,  has  yet  to  be  produced. 

The  adoption  in  our  gaseous  minea  of  a  flamelees  exjjloeivo,  a 
idt'OaBtalmd  aloatcia  lamp  of  modoiato  wajght  whioh  will  bora 
otthook  attantico  tor  IS  noan,  and  tho  gaaornl  appUoation  of 
Mlor  to  moirten  the  dust,  are  all  mora  or  has  questions  in  which 
tte  Bochaaioal  engineer  is  interestod,  and,  when  adopted,  will 
jHobably  bavo  tbe  effect  of  putting  an  cod  to  the  disastrous 
anJuaiuua  acoompaoiod  by  lose  of  life  which  occurs  at  intervals  in 
oar  fiery  coUienaa,  and  I  traat  tliat  tho  ddliliecatiiona  of  this 
section  may  result  la  tho  pnotloal  adoption  of  itopa  to  oaonvo  this 
desirable  object. 

In  conclusion,  fii<  an  inhabitjmt  of  ("ardilf,  I  may  be  j^>crmitted 
to  ronj^&talatc  thin  port  on  thiil  tho  iirst  vuiit  of  the  l{riti!<h 
.\f!y>cuiiion.  Ji.-<  ririiiig  importance  is  becoming  generally  rccog- 
nued,  and  Bince  tho  last  vlfit  of  the  Btitinli  Af.'tociiition  to  the 
Principality  iu.itcrial  progrciw  hu^  been  maij-  I  i  l  Bute  has 
oonstructt^d  a  largo  dock  of  3^  acres  at  Cardilt,  and  a  Htill  larger 
dock  of  nearly  70  acres  has  been  constructed  at  Barry  within  the 
port  of  Cardiff.  Tbe  tonnage  of  sbippiog  cleared  at  tho  port  has 
iamaaid  dnr&w  febo  paafe  11  Toon  11  por  oaat,  Variono  new 
iwHaitrifiiT  havo  Doaa  aotnUttdiod  hora,  aolabljr,  tho  amaofaflkare 
•I  hanatite  iron  bir  otMi  makinB,  on  a  lai]^  aOHCi  by  Um  Dovlais 
lion  Company ;  and  tho  oxponation  of  coat  has  laoMaoed  from 
5.>«2.349  tons  in  IS80  to  12,aw,a83  tons  in  1890,  or  100  per  cent. 
At  Swanaea  the  manofactuto  of  tln-platea,  which  la  oao  of  the 
iesdiag  induatriee  of  the  western  part  of  this  country,  has 
lacreaMd  from  25,343  tons  to  229,791  tone  in  1890  ;  and  tbe  trade 
it  tbe  oci^'hbouring  port  of  Newport  haa alao  materiai\y  dovalopod , 
ail  show  i  ti;,'  a  rapid  pn^jraaeha  aewelopBeet  of  tho  iaifia  loaoaioe*) 

of  Soot}i  Walcy. 

(  trupt  that  only  a  short  interval  will  elapse  before  wo  aro 
honmiff.!  witli  anouier  visit  of  the  Hriti.sh  A8,'«:)citttion,  and  that  it 
will  l)e  tho  i^:>od  fortune  of  the  prcsiileiit  who  may  have  tho 
booour  of  oocufgriag  tiUa  ciuur  on  that  occasion  to  chroniolo 


ORBAT  YARMOUTH. 

THE  BOROUf;H  .SUKVEYOK'S  REPORT. 

The  followiiiK  report  to  the  Yarmouth  Town  Council 
iijHjTi  the  electric  lif^htiiif;  of  the  town  by  tbn  borough 
surveyor,  vm  submitted  by  the  £lectric  Lightiog  Com- 
oiiltM  at  the  lail  mootlily  wm/Hagi 

"  Qantlaman.— In  aeoordaaeo  wtth  yoar  inatraotionB  I  submit  Um 
following  report  on  Ao  above  anbjeotb  Since  my  last  reiport  in 

October,  1889,  mnch  haa  been  done  to  develop  tbu  industry,  and 
manufacturers  of  doetrio  lifchting  plimt  have  been  extremely  busy, 
but  few  of  the  towns  obtaining  a  provisional  order  at  tho  aaaia 
time  as  yourselves  are  much  further  advanced  than  yon  are  ia 
carrying  out  the  work  for  which  they  hare  obtained  taa  povma, 
I  will,  however,  ascertain  if  you  wish  it  at  your  neict  WiaaiUwa' 
whnt  each  hai?  done,  I  havo  taken  this  pubject  up  a*  a  special 
matter  for  study,  that  1  might  be  pirepared  i<hould  I  be  called 
upon  by  you  either  to  design  your  im<t.allation  or  ultitnately 
to  superintend  the  working  of  it  when  the  fame  :>hould 
be  completed,  and  the  information  now  before  ine  is  no 
great  tliat  the  difficulties  of  framing  this  report  ron.-i.'^t-t  in 
oondcnhinf,;  tho  information  within  the  Iiiiiii,s  which  you 
will  have  patience  to  con,''ider.  Cost. — A  j^reat  <loai  has  been 
wiilt.ou  on  tiio  subject  of  the  comparative  cost  of  guo  and  electri- 
city, and  tiioflgnrea  whioh  I  gave  yon,  and  the  statements  made 
in  my  last  ranort  rafarred  to  above,  have  boon  fully  borne  out— 
viz.,  that)  Iwhtfariyhtii  thaooatof  aioetriottgrwaoobontoqaalto 
gas  at  Sfe,  do.  per  1,0IW  enhis  feet»  but  I  most  remind  yon  tuit  lha 
pnblie  haro  hoea  led  to  expaet  such  a  brilliant  Ifgbt  Iron 
alaetrioity  that  an  elootric  lamp  of  only  the  aame  power 
as  an  ordinnry  ^as  lamp  woula  not  be  considered  satisfac- 
tory. Ht'cently,  at  the  annual  meeting  of  the  Incorporated 
Association  of  Municipal  and  Sanitary  Engineers  I  had  the 
privil^c  of  liatoaiag  to  an  address  on  the  comparative  cost  of 
electricity  and  gas  by  W.  TT.  fn-oco.  K^q,,  F,R.S.,  electrical 
adviser  to  the  Post  Oltico  authorities,  and  he,  after  describing  tho 
([uantitiow of  ele<:tricity  and  {,'iui  obtainable  from  tho  saino  qnantity 
of  coal,  and  other  technical  matters,  stated  that  'tlie  a\i>ra<,'0 
amount,  taking  tho  return  from  the  nine  chief  towns  of  this 
country,  |xiid  [Kjr  triw-bunior  per  annum  is  9h.,  tho  average  price 
of  [^aj«  bouif;  :!f<  per  l  iHK)  cubic  foot;  the  avem^  amount  per 
lamp  of  the  ■JtHi.tKHi  electric  lampt.  burning;  in  Ixjntlon  lh 
10».,  the  average  pi  ice  being  7|d.  pur  UuarU  oi  Trade  unit.' 
In  Mancbeatar  Mr.  Preooo  atated  that  the  average  price 
paid  per  gaa  lamp  waa  7b.  Od.,  and  that  electricity  would 
ooatjts.  4d.  That  tho  poet  olBoi  at  Noataalilu  wna  IwhtBd  1^ 
oloetricity  supplied  at  ^IdTper  nnit,  with  a  dfaooaat  01  9D  per 
cent.,  which  made  the  cost  of  electric  lighting  tbaro  very  aonr^ 
approach  that  of  gas  (gas  being  2b.  per  l,Om  Onbio  feeL  witfaa 
discount  of  10  per  oenL ).  He  further  stated  that  nt  Bolton,  MoBOia 
Horrocks,  Crewdson,  and  Co.  had  used  electric  H^'ht  for  six  yanni 
the  cost  per  electric  lamp  being  4s.  O^d.  against  As.  OJd.  per  gas 
burner.  Among  tbe  advantages  of  electricity  over  gas,  Mr.  Preece 
called  attention  to  eIetttiline-»«,  health,  noeurity  from  fire,  and  the 
."loall  Bpaee  which  electric  li^htinj^  worlin  occupied,  Tliiu^  state- 
riiont*  and  all  tho  information  I  liave  collected  proves  that  dec- 
tiicity  nn«  co8t*  alxmt  the  same,  liyht  for  light,  an  if  |>aid  for 
gas  in  the  town  jortion  of  tho  iKirough,  and  the  ea-'O  and 
economy  with  w  hicli  you  are  able  to  obtain  the  nccej^sary 
capital  to  carry  out  the  works  Bhould  make  the  supply  of 
electricity  a  fairly  remuneralive  one  to  you,  hhould  a  Budiciont 
number  of  persons  b«  pre|>ared  to  Uy  it  in,  but  X  wuuld  not  advise 
you  to  undci  takoa  less  inistallation  than  4,IX)0  lights,  you  your- 
selves rt<|uiring  about  1,(W0  lighta  for  Town  Hi3l,  Fish  Wharf, 
Ftoo  Llbraiyt  and  I'olice  Station,  indapendontly  of  aqjr  public 
lightiog  of  atroeta  you  may  undertake.  ftyatamB.— A  great 
anakmy  otlata  botwoen  the  distribution  of  efuctricity  and  tbe 
mpp^  Dt  water  and  gas,  but  there  aro  throe  ways  in  whioh  oloo> 
tncitymajP  ho  applied  to  central  lighting  of  towns—namely,  dlnot 
supply,  tnaaformer  system,  and  accumulator  system.  (The  report 
went  on  to  nay  that  electricians  are  divided  in  opinion  to  a  very 
coriHiderable  extent  on  which  of  the  svstems  are  the  best  for  central 
8t-alion  Hi;hlin^.)  I  am  of  opinion  tnat  either  the  fiecond  or  third 
HysLcra  could  lie  apiilied  10  this  town.  Tho  pecond  sy.-tem  ap|.)ejlkni 
to  be  tlic  one  more  favourably  rwcivod,  it  botng  a  comparatively 
simple  moiie  of  dif lributinj{  electricity,  but  in  case  of  breakdown 
of  machinery  the  .niippiy  would  fail,  and  the  machinery  ni«?t  bo 
kept  riiiiniiiu  if  uoly  a  small  number  of  If^ht.-i  ate  requiriHl,  As  a 
rule  coiiDuuaora  would  not,  however,  object  to  the  Kopnly  being  otT 
from  midnight  until  lighting  time  next  day.  The  aflvantage.-i  of 
the  third  system  are  that  the  electricity  can  bo  stortjd  ko  that 
breakdown*  ia  the  machinery  would  make  no  difference  in  the 
lights  and  eloetrioity  can  ba  generated  daring  tha  day  for  night 
u«e,  but  tho  Btanin  battwiaa  waidd  Mooiia  oarofal  attontwm. 
Lighting  of  FnbUe  Btreata.— If  thla  ta  done  a  portion  of  tbo  towa, 
such  as  streets,  eciuares,  etc.,  tinnild  have  to  be  lighted  with  arc 
lamp*,  while  the  narrow  slreeta  and  rows  would  be  lighted  with 
incandescent  lam[».  Recommendationa. — I  would  coooounend  t 
I.  That  information  be  obtained  as  to  tttonombarof  paraoaala 
the  town  willing  to  gimrantoe  talcing  a  supply  from  yon  for  a  not 
lei!!<  term  than  two  yearn,  and  what  tlieir  rc<{uirements  would  be  ; 
and  that  an  advertiMjnient  be  issued  io  local  papers  in  a  similar 
form  to  that  given  nt  the  end  of  this  report.  2.  That  I  obtain 
tho  lateet  informntion  in  a  tabulated  form  from  each  town  in  which 
the  electric  lightin  j  r;  l,e«n  ^vdopted,  oitber  bv  tho  Town  Council 
or  bv  a  private  oompauy  ;  alao  from  town*  wnioh  have  obtained 

IKwtaaaM  oidM^  M  ta  what  hat  bMa  4iMk[%ti9e(n»y«Gopg{e 
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work,  tlio  rcFults  of  iU  workibf;,  anri  frcni-i-.i!  iiifonunt  inn  likely 
to  be  of  UKc  tu  you  in  dolerminuig  tho  bast  counw  to  adopt. 
3.    That  borou|fb   accountant   obtain    inforniiition   oh  to 

the  tinancml  re«ultA  which  have  atton(le<l  tlio  working;  of  the 
olcctric  light  either  by  privnto  cotupante*  or  coruorationt),  and 
report  thereon,  4.  That  a  amall  cominitt«e  alkali  oe  eai()awcre<l 
to  tM4»  mibm  iki  or  sfglit  towns  and  inxpMt  the  vwrtous  qrkcme  nt 
mfk  with  ft  vt0w  to  eoniidariBK  the  qu«rti«iM  ol  the  beat  ayotom 
for  yoa  to  adopt,  and  the  praotiambiUtar  Md  daakmbiUly  of  Ushtiag 
the  roKla  and  ilraeta  witn  tbe  attetnie  li|^t.'— I  am,  gentlemen, 
lOM  ohMUantljrt  3.  W«  Cootkiu,  JLR.tB.A.,  A.M.I.C.E., 


Ob  thfl  notiaa  of  Mk.  Bwrtn,  Moomtod  by  Hv-  Iteaor,  it  » j^- 
(iaolvad  to  NeomwaBd  the  Coundl  to  adopt  tlm  boruuK>>  »ur- 
ngnoc^  four  reooinmeodAtion*,  mid  to  appoint  the  fallowing  tub* 
ooonnlttee  to  carry  out  tbe  borough  aurvoyor's  feiutli  raeoiniuonda> 
tkm :  tbe  cfaairman,  and  MoMra.  Arnott,  Harroy  Gmgc,  and 
Martina. 

Kr.  Harrey-aaarga  moved  tho  adoptkm  of  tbe  report,  and 
Wt.W.  D.  PalaMT  eMOnded.  obMHrvl^  that  be  would  withdraw 
the  motion  in  his  name  on  the  agenda  paper,  to  the  eflbet  that  it 
bo  an  instruction  to  the  8[Hjoial  committecr  to  proceed  with  the 
electric  Iiphtin'^  oniiT  forthwith,  as  tlie  committee  hi\i\  tnko-  the 
C0Ui-^<'  fit-  |inijio->"l 

The  report  waa  adopted,  and,  on  the  motion  of  Mr.  Harvey* 
Mr,  Rrinec  waa  addad  to  Iba  oomniUaak 


HEW  COHPAMIBS  BBOISTBRBD. 


Sleetro-Chemlcal  AgMMVt  UlMftaA.— Regiatored  by 

Bonner,  Wright,  an<l  Cob.  Injfnun  Bnite,  165,  Penebureh-atreeU 
E.C.,  with  a  capital  of  £78,00a  io  I'lO  tfU-^vvf    Objeel :  to  adopt 

and  carry  into  etTect  an  agreement  expreoned  to  be  made  between 
the  Electric  ConRtriiction  Corporation,  Limited,  of  the  one  imrt  ai)>i 
thin  Coiii|i>tny  of  the  other  part^  and  to  carry  on  in  aU  ita  branchoM 
th>-  bii-mc^v  of  elootrfebuM  and  deotrical  engineere.  The  first 

t'ub.»ci  iljo!>  are  ; 

&hare«. 

J.  Ebbeiaitii,  \Vorco»ter  Houkc  .  U'iilhnxik  ..    1 

J.  Pender,  Thome  Hall,  Rugby   1 

J.  B.  V>rity,  ."II,  King-ittrcct,  (  ovent-gnrdcn,  SV.f   I 

H-  V.  Muriri',  Kt. ,  Mnnova,  Nownham  rg<ul,  lieilford    1 

T.  I'arLvr,  Newbridge,  Wolvorhninploi)   1 

J.  Balfour,  Savmr-bUl  House,  W.C   1 

J.  S.  Balfour.  Whltehall  court,  S.W   1 

There  flv;ill  not  bo  le»--<  thiin  tlvrr»?  nor  iuok'  thuii  .••ovtMi  1  )iii  i'tor«. 
Tho  lirHt  sliuU  bo  Mmssnn,  J.  b)bb«int(h,  J.  B.  Verity,  oiui  .). 
Balfour.  Quoliticiition,  £2.')().  Ucmunoralion,  £I,(NNI  (tor  annum, 
with  an  additional  fum  of  10  |>cr  cooU  ou  tlie  net  {iroliUi  of  tho 
Comuany.  Ordinary  Directorv  :  WboB  not  UOM  than  ftperoent. 
dividend  ahall  be  paul ,  £150  each  par  amtnai ;  when  not  tnoto  than 
10  paroanfe.  dindaodi  £30Oflaaht  and  iMN)  aoeh  after  painnantaf  10 
per  oant.  dividend;  auofa  ramnneratlon  to  be  dtvMed  a«  tbe 
DircctcFR  thcmnelve*  aholl  determine. 

The  Xlcctrle  laatallatloB  and  Malntonanco  Company,  for 

the  supply  of  electricity  to  the-  (Vytital  I'ahu-L',  .Syrieoham,  and 
district,  is  a  new  undertaking  widi  a  c.a|>it.itl  of  £U»),WH),  divided 
into  10,000  £10  ebaros,  of  which  626  eharcii  have  been  already 
allotted,  the  preoent  iaaao  being  £60,000  in  6,(K)0  Mboros,  1,1*21  of 
which  will  be  allotted  aa foUy  paid-up  to  .Mcs-ti.  J,  E.  U.  Clonbm 
and  Co.,  Limited,  the  ooatraotorf,  in  paj  t  payiuont  for  tho  worfca. 
Th«  Company  baa  obtained  a  provisional  order  from  the  Boaid  of 
Tmda,  wnieb  baa  been  dnty  confirmed  by  Act  of  Parliameot.  The 
Objeeta  of  the  Company  primarily  be  to  supply,  by  rnoanti  of 
"  "  I  raotora,  tliLi  iHjwc-r  r(M|uirod  by  oxhibitoiii  at  tlio  forth- 
'  Electricftl  Exhibition  at  the  CryRtal  Pnloco  in  the  ensuing 
r,  and,  further,  to  supply  electricity  for  light  and  power  pinr< 
I  to  tbo  Crystal  Pnla«i  and  district  surrounding  iU 


CITY  NOTES. 


inoBipta  for 


BnudlloB  Submarine  Tolei 
last  wreck  mununtc*!  to  t  l,'Jtjl. 

City  and  South  London  Railway. — Tliu  nicuiptri  for  tliu  week 
ending  Idlh  iitst.  were  against  £S'2l  tor  uw  week  ewting 

Stb  inat. 

Woatem  and  BrasUloa  Telegraph  Cwnpany.  —The  receii>ts 
for  tho  wock  ending  August  14.  aftor  deducting  17  per  OOnt.  of  the 
noaa  reoei|)ta  pMable  to  tbe  Londoa-Flatino  BraaiUan  Telegraph 


groai 
COMJ 


PBaVISIOIIAL  PATENTS,  1881. 


Atmmr  10.  , 
la  aleeCilo  wiaeMnee  and  apparatnaea 

far  dlAwentlal  phaae  altersAtlns  enneata.  Michael 
von  I>olivo-Dobrowolskv  and  tba  Company  Allnmeine 
Elcktricitiita  tieeellachaft,  47,  IJaO0laVllin*Mda|  London. 
iComplato  apMifiontten.) 


1346.^  Imprcivf  rncntii  lu  electrical  atttoaatle  atepplaig  apoi. 

rattiM  for  ivrft  jiiitj  cutting  machine.    William  (iadd  aivl 

Om'rii   [  I:  ■  V    !■!    J : ,,.  I  ^  I  i-;ircjifk-,  Matn.'liclur. 

13492  A  method  and  apuarataa  for  eleetrloal  prepnlalM«( 
vohicios     Frail -is  Edward  manoaOi  SB.  Sonthanplm* 

buildin){»,  London. 

Avomt  It. 


oabn  moA thal^n  Artha'Sra^a^Ts^  Sonthampton  itieH, 

KIng'a  Ctoaa,  London. 
19089.  tavvwaoBMita  In  malhoinnnil  apparaHMi»r  rtlalalai 

•ad  eSaetrio  UgM.  Jamea  Alfred  Briggit  t, 

Roc^ley'raad,  Sbepherd'a  Baah,  London. 
19659,  lanpnomnMBtt  Ib  nloitHanlly  kantad  evena.  Witik 

UitcbeU.  US,  Cannon-atreet»  London.  (Complete  tindf- 

cation.) 

13964.  Xmpraveoionto  la  eleelrlo  tanm  fMBVIaen.  TOUi 
I,  119,  Clattnon4ti«o^  LoodMi.  (Complato  i 


18B5Cte 


Jotaa  Oaadacay,  M,  Sealb. 

amptaD-bniMinga,  London. 

Ai'iiVST  12. 

19B99.  ImprovomoDU  m  eleotrlo  oomdnotan.  Ooofg 
Ileyl,  38,  Alexandor-stroot,  Berlin,  C,  Germany. 

19667.  An    Unproved   alteraatlnK   eleotrle  eorrent 

William  Bfainob  Brain  and  Arthur  Jamea  Amet,  Mb  I« 
ooln'e'fainpfieMe,  London.  (CompletoapeeiAaBtian.) 

Ai-.i-:  i:i 

13tt2S.  ImproTwaiantt  to  dyaamee  tor  generaUng  •leettUttf. 
Wilaoa  HartneU.  BeBaoo'e-buOdtog,  Park-iow,  Laeda 

.Vl'iii'ST  14. 

l;iti!t'_'  Improvement*  In  eleetrtc  are  lamps.  Artlmr  H<x^ 
Mit.-hi'l  .loiK.H,  T'»,  M;irk.::t- street,  Mftncbe!>tfr, 

I3"ft>.  An  Improved  coupling  for  eenaectiiiK  electric  wire*. 
.M.AUii.Iri  Slncl-,  I'l,  \\\llin„'li>ri  MrW't,  (.Li-^iiw. 

13714.  luproTemeota  in  and  relating  to  apparatU  far  aei- 
aorlng  elcetrlo  eurrcnui  Ib  iUi  it,  Woodvllla  MiUor,  :S, 
York  innnfionp,  K  ul  -  (  oml,  L^untioil. 

137.'>3.  Improvemenu  in  tolcgraplile  oall-boxea.  Alotmnln 
idelvillo  Clark,  .Vi,  t'hancery-lane,  Loodoo  tJoaeph  tiiM 
NoyoB,  United  Stntea.)  (Oempleto  apeeiflcation.^ 

Ai*ijr.>iT  !.'». 


\:i>0f2.  Improved  eloetrie  enrrent  aenarnter  t't  * . 

moltiple  phaao  altomattag  ewfaf.   Jehannaa  Soha 

2M,  .SiHiihumpton-buildinga,  London. 
19800  Now  or  Improvad  maeblnery  for  oevevtag  wire  cm* 

daotan  wUh  loatber.   (ieorge  Hughos,  M,  Chaaoery  iane. 

liondon  (Bmilo  Edward  L^mnd,  Fninoo.)  (('onp)ele*|«n- 

fioaUon.) 


tJPECIFICATIONS  PUBU»U£P. 

IWWi 

I.*lS4fi.  FropelUng   tramway   vehiolan,  Oto^.  If 

Hnber  and  Mngeo.  HA, 
19087.  «to«tiM«p  ooBBtar.  BiebanI  and  othera. 
149!r2.  Kleetrleal  eondneton.    Hantnyne.  Ad. 
l.ViTrf).  Xleetrlo  clroolt  eonneetloa*.    South.  9d. 
]. Incandosoont  oloctrlc  Lampi.       luth,  !ld« 
20712.  Kleetrle  batterlee.    Ortellt.  S<l. 

1801. 

2219.  Electric  arc  lamps.    Ia'v  er.  Hd. 
6276.  Kteotrto  oara.    Blanchard.  M. 
8941.  Beotrloal  bard«nln«,  etc.    Boult  (Klom).  lid. 
0792.  Ooeondnay  Mtortan.  Carrie.  9d. 
10999.  BaiilfogtoMnllwwbyeiMotvlatty.  AngeL  9A 
10997.  ayiMie^latrto  gaamfvlan,  ato.  LalkefTho  tboaim- 
Honoton  Intomatiooal  RIootrio  Company).  9d. 


COMPANIES'  STOCK  AND  SHARii:  LIST. 


Bpuh  Co  

—  Ppef.   

India  Babber,  Qntto  Pataha  A  Talagi^  Co. 

Heoae-to-Honae  

IfatnpeUtan  Electric  Supply  ........ ......... 

London  BWtric  Supply  

Swan  United    

St.  Janioa'  ..,  

Natioual  Telephone   ,  

Electric  Conatructioa   

I  Woatminater  Sleotrie  


1^ 


10 

.'i 

5 
34 

l> 

10 


_ 

li 
IH 

s 

II 

h 
H 

n 


tJigitized  by  Google 


THE  ELECTRICAL  ENOINBER,  AUGUST  28,  1891.  193 


NOTEa 


PnbOme.— The  electric  railway  to  Um  ikuiagarten  oom- 

leneed  running  on  July  18. 

SiMtcte  OMnb— It  ii  •tatod  that  tiun  an  now  ov«r 
OO  olectrie  «tn  nmidiig  ngnlariy  in  the  city  of  Borton 

U.S.). 

CbtOAfl^o  is  to  have  an  underground  railway,  and  a 
osnpany  irith  a  capital  of  10  mfllioD  dollan  liaa  bean 

ormed  to  carry  ont  the  work. 

Kleotrio  Railways —A  practtcal  treatise  on  "  Electric 
Railways  and  their  Working,"  is  in  preparation  by  Dr. 
Uwia  Bdl  and  Mr.  O.  T.  Oroaliy. 

Wliiteoliap«I.  —  The  Whitaebapel  Vestry,  having 
determined  to  obtain  their  own  provisiotml  order,  have 
inatructed  their  cletk  to  take  the  necessary  proceedings. 

Pwaonal^Hr.  J.  T.  NiUett,  neently  vith  Hr.  Pitkin, 

has  joined  the  Mining  and  General  Lamp  Com{)aoy  (who 

own  the  FitzGcralfl  lithanode  patents)  aa  general  manager. 

Britiflb  Association.— The  new  preaideot^lect  of  lbs 
Britiah  AModatioii  ia  to  ba  Sir  Archibald  Gsikift  Tba 
meeting  to  to  be  htU  in  Edinborgb,  swnmaiHtiiig  M 

August. 

■«rly  Tolegrapb  CompaiiiM.— The  well-known 
tinancial  paper  the  Onuh  fa  pablMdng  a  aariea  of  very 

interesting  articles  on  the  early  finanrhl  and  COnilMnial 

history  of  the  Atlantic  telej^rajA  comjuniea. 

Appointment. — Mr.  T.  Smith,  hve  years  engaged  at 
M«SM«.Immi8ch'8  works  at  Kentish  Town,  has  been  appointed 

secret.ir)'  to  the  General  Electric  Traction  Corai»ny,  which 
position  was  randered  vacant  by  the  sad  death  of  Mr. 
Maekeneie. 

Iioweatoft — The  town  clark  of  Lowestoft  has  been 
instructed  to  report  to  the  Town  Council  as  to  the  cost  of 
obtaining  a  provisional  order  under  the  Electric  Lighting 
Acts ;  and  al«o  aa  to  the  cbaif^  made  for  sisetrie  curtsnt 

ill  olber  tnwriv 

Maidstone. — The  Maidslouo  Local  Board  are  giving 
thair  camcat  attention  to  tbe  aubjeet  of  the  electric  lighting 
of  diS  town,  and  have  appointed  the  Mayor,  ex-Mayor,  and 
Alderman  Long  as  a  committee  to  make  enqairie*  as  to  the 

proposed  provisional  order. 

Spaia.— An  eleetric  central  atation  ia  ahorUy  to  be 

erected  at  the  mill  belonging;  to  one  of  the  lar^'C  capiLiliistJ? 
in  Aranjuoz.  A  water  power  of  180  kp.  will  be  applied  to 
ligb^  91  are  lan|ia  and  600  iocandeaoeiita.  Three  Siemens 
Ararpdla  dytmuos  are  to  be  used. 

City  Lighting. — The  Board  of  Trade  h  ;:-ivcn  their 
final  consent  to  the  iranafer  to  the  City  of  LoaUon  Electric 
Lighting  Company,  Limited,  the  provisional  ordsnKranted 
to  the  Rnish  Electric  Engine crinfj  Company,  Limited,  and 
the  Laing,  Wharton,  and  Down  Construction  Syndicate, 
Lunited. 

Mdiiilmuli    On  Ttataday,  at  a  meetinR  of  the  Edin 

burgh  TowH  Council,  a  representjition  was  made  by  tht; 
town  clerk,  subnutliog  the  luiinburgh  Electric  Lighting 
Ordar,  and  eraving  a  lemit  to  the  Lord  Provostli  Com- 
mittee to  consider  and  ra|iort  what  atepa  should  be  taken 

under  the  order. 

Telephone  Wire  Struoh  by  lightning.— In  the 
Mora  ittssing  over  the  Oityon  August  19  the  teluphont^ 

wire  at  56,  PutcrnoRtcrrow  wa.n  struck  by  lighlniny,  which 
«M  the  bell  ringing.  The  tlash  vim  very  vivid,  and  the 
bdl  bd  eeaaad  bsfora  the  peal  of  thunder  was  hsard.  The 
tiMvu  about  1.43i. 


Bdlnbnrgh. — At  Edinhurgh  Town  Connril,  on  Tuesday, 
a  representation  by  the  town  clerk,  suhnuttuig  the  Edin- 
burgh Electric  Lighting  Order,  was  remiUsd  to  the  Lord 
Provost's  Committee  to  consider  and  report  what  stops 
should  be  taken  under  the  order  to  institute  the  conuaeoce- 
nmnt  of  eleetrie  Ughtinc^ 

Hisaing  of  the  Arc— In  order  to  suppress  the  dis- 
agreeable noise  in  the  arc,  an  inventor  of  the  name  of 
Allison  baa  devised  the  phn  of  mixing  an  alkali  dBoata 
with  the  carbon.  The  eva[K>ration  of  this  as  the  arc  bums 
forma  a  conducting  vapour  which  is  stated  to  overcome  the 
incoDvanieDeea  of  hissing. 

■iMtvlo  Hotar  Oatflf^We  notice  in  an  Aiaeriean 

paper  a  cut  of  an  electric  motor  nnd  battery  mounted  on 
one  stand.  Such  a  thing  aa  this  is  at  once  a  novelty  and 
useful  piece  of  apparatus  that  is  aura  to  find  favour,  and 
would  ho  worthy  of  the  attention  of  numttlaetariQg  ekotri- 

cians  for  gmiiU  sI^pr  of  motors. 

New  Boiidings.  Nunwick  Hall,  utiai  I'ennth,  is  about 
to  be  reconstnictod  for  Mr.  R.  Heywood  Thompson,  the 
architect  being  Mr.  Charles  J.  Ferguson,  F.S.A.,  Carlisle. 
This  should  be  a  favourable  time  for  intooducing  the  "  new 
iUnminant."  The  aams  with  the  Armagh  Aqrhun,  whieb 
is  to  be  added  (0.  Addraw^  fleovBtary,  fioaid  of  Ckwtral, 
Dublin. 

Bilntoa. — ^At  the  last  meeting  of  the  Bilston  Town 
Council,  the  clerk  (Mr.  J.  D.  Wassell)  was  directed  to 
advertise  for  tenders  for  lighting  the  Market  Hall  by  elec- 
tricity ;  also  to  ascertain  from  tbe  BtUtou  Gas  Company 
what  sum  they  would  pay  the  Conaniisaioiiere  for  the 
privile;.;c  of  Hgliting  the  ball,  the  company  to  provide  all 
gas  fittings. 

'^PoBoli**  OB  BlMtrle  Ughtlaff.— JHnu*  hat  a 

vigoroiu  cartoon  this  week  showing  a  British  householder 
contemphiiing  the  imp  "Electricity"  seated  on  an  indescrib* 
able  heap  of  picks,  stones,  and  eable^  and  holding  up  hia 
lamp.  Elkctkic  Licjut  :  "  ^Vhat|  won't  you  let  me  in — a 
dear  little  chap  like  me  ? "  Hoi;sEBOU>SB ;  "  Ah  t  YonVa 
a  little  too  dear  for  me — at  present." 

Umiaatloa  of  Water  Vvwmr. — A  eoupany  has  been 

formed  at  Solothurn,  with  a  capit.al  of  SOO.OOOf.,  to  construct 

a  canal  between  the  Eivera  Emme  and  Aar :  the  fall  of 
water  so  made  will  be  used  to  drive  eleetrK  ntaehinery. 

Two  companies  have  been  formed  in  the  Jura  for  the 
utilisation  uf  the  power  of  the  waterfall  "  Saut  du  Doube  " 
for  the  electric  tninamission  of  power. 

Stootrio  HiMT'o  Lamp.— We  are  ghd  to  team  that 

the  prospect  of  work  in  electric  miners'  lamps  is  distinctly 
bright.  Several  of  the  larger  collieries  in  the  North  of 
England  are  in  nejsoiiation  for  the  extensive  tntrodnotion 
of  a  storage  battery  lamp,  and  one  colliery  owner — subject 
to  a  test  which  the  lamps  are  well  calculated  to  withstand — 
is  understood  to  have  given  an  order  for  600  of  theee  eleetrie 
minora'  bmiN. 

Oas  Bngine  Storage  Oars. — The  cm  iom  combination 
of  gas  engine,  dynamo,  motor,  and  storage  batteries,  all 
placed  on  a  car,  advocated  by  Hr.  W.  U.  Pkltoo,  ia  stated 
to  have  liecri  tiiod  at  Pullman  "with  much  .success,"  It 
seems  an  absurdity  to  engineering  minds.  There  is  one 
theorstieai  advantage,  however,  that  the  hinetie  or  potential 
energy  of  the  car  going  down  hlU  can  be  racovwad  and 
stored  in  tho  arcumnl  t'tir-i 

Liverpool  Electric  Railway.— 1  he  electric  {>ower 
for  the  Liverpool  Overhead  Eleetrie  Kailwmy  m,  we  under* 
St  ind,  to  be  obtained  from  motors  f>tt  each  car,  and  not 
from  an  olcclrio  locomotive.  The  reason  for  this  is  the 
greater  economy  «f  tnwtMm»  there  being  plenty  of  room  in 
the  overhead  railway  for  the  fitting  ^  moUns  under  the 
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carriages,  an  arrangement  which  could  not  be  carried  out 
in  the  restrieted  sfiam  in  tb«  tmtnol  of  the  Soatb  London 

line 

Sleotrio  Pinnaoes. — We  are  pleased  to  learn  from 
the  General  ^eetrie  Traction  Company  that  they  have 

receiveJ  li  third  order  for  an  electric  pinnace  from  the 
Buseian  Govemiuent.  The  field  for  these  electric  pinnaces 
ia  very  extensive,  and  ft  w  Qodontood  tbatiifa  intended  to 
fit  several  ironclads  which  have  already  electric  li^^bt 
machinery  on  board  entirely  with  these  electric  boats. 
llMir  UM  for  tlio  lai)go  Atkntie  liners  is  also  under  oontem- 


Blont  Blano  Observatory.— M.  Imfeld,  a  Swiss 
enginoMT,  haa  been  engtj^  to  examine  the  natore  of  the 
lammie  «f  Hoot  Btane  for  the  conatnietion  of  M.  JesweD's 

proposed  observatory.  Tunnels  through  the  ice  are  heirip 
nude  at  a  point  where  it  is  thought  that  the  ice  is  not  over 
40ft  thick.  The  eonditbm  may  he  im^fmed  from  the 
fact  that,  in  spite  of  the  colio  stoves,  tlie  temperature  never 
rises  above  zero ;  the  ink  freeze^  and  water  boils  at  83deg. 
CL,  M  thnt  they  cannot  properly  eook  tbefr  mmU. 

TlM    Banma-aiberfeld    BtoMhtad  BlMtrio 

Railway. — It  ia  stated  that  the  diflficulties  in  the  way 
of  giving  a  practical  outcome  to  the  projected  elevated 
ele^e  nihrny  fipon  Bannen  to  Elbeif eld  appear  to  have 
boon  overcome,  ri  :  Messrs.  Siemens  and  Halsko,  of  Berlin, 
have  now  received  instructions  to  proceed  with  the  con- 
itnietion  of  the  line.  The  reOwsy  wUl  atart  from  Barmen 
parallel  with  the  River  Wupper,  which,  near  Klborfcld,  will 
be  epaimed  by  a  massive  wroi^;ht-tron  bridge  to  cany  the 
niliray. 

Mnw  InaolatiOB. — A  new  fnmhtting  material  is  manu- 
factured by  M  K  T,o«5ran«l,  cmiposed  of  leather  cuttings 
reducal  to  an  im[)alpable  powder,  afterwards  agglomerated 
by  a  Rpecial  process  under  eonrideimble  pressure.  The 
leather  thus  timted  is  no  longer  spongy,  and  is  absolutely 
impermeable,  baving  an  insulation  resistance,  according  to 
the  BtJktin  /fil0n«ri<onaf,  of  about  1,000  micshne.  It  ie 
incombustible,  and  Btands  the  great  currents  that  can  be 
carried  by  the  wires  which  it  covers  without  melting  or 


Deep  Mining. — It  is  proposed  it  Wheeling,  Virginia, 
to  bore  a  hole  direct  into  the  earth  for  20  miles  or  so,  and 
lOfL  a  day  ia  now  heing  constantly  aehioTed.  ft  w  hnagi  ned 
that  rich  metal  will  be  struck  at  some  {>oint  lower  down 
than  usual,  perhaps  melted  metala— copper,  iron,  or  even 
gold  and  phtbutm— when  the  ore  would  spout  up  of  it« 
own  accord  without  expense  of  mining.  Fear  is  expressed 
that  thqr  may  cause  a  mtniatnre  Toleeno^  but  it  is  more 
Ukdj  that  they  will  etiike  viter  or  oil  hefbre  great  depth 
ie  tifttinnd. 

Bnotrlo  Walkinpr-Stlcft.— The  ingenious  M.  Trouv6 
hu  again  distinguished  himself  by  the  eonttruotion  of  an 
ehetrie  wailtf  ng-etiek,  of  whUh  tho  knoh  eondeti  of  %  aaalt 
electric  lamp  in  thick  glass  bulb,  and  the  battery  being 
two  cells  of  a  peculiar  shape  down  the  cane  itself.  The 
lamp  givee  anflleient  light  to  read  a  newapaper  in  a  trnn, 

or  to  light  one'self  upstairs  at  night.  The  genua  "  masher" 
will  now  have  a  chance  to  learn  eometbing  about  electrical 
nnd  at  the  nme  time  greatly  amuse,  interest,  and 
ithifrfeieadi, 

Weymeraoh  Battery.— During  the  past  few  months 
the  Weymerscb  Electric  Battery  Syndicate,  of  2,  Victoria- 
nmikiBi,  Wertninelw,  have  made  eonaiderable  improve- 
ment  in  the  design  of  their  battery  and  the  mothod  of  it« 
application  to  various  technical  purposes.  They  propose 
giving  «B  eihihitiMi  of  the  oapahilitioiflf  the  hitlisrj  to-day 
(FHday)  «nd  on  IMny,  lit  8ept«mh«r,  when  die  bnttery 


may  be  seen  charging  accumulators,  running  a  24in. 
Bhiekman  foo,  and  working  a  MenTweathw  pomp  of 

12  gallons  a  minut*?  cajnoitv. 

Oil  V.  Kleotrioity  at  Holaton.—Ihe  Town  Oouocil 
of  Uelaton  hut  week  apptdnted  *  committee  to  **ta1ce  all 

necessary  steps  forthwith  to  invite  tenders  for  the  lighting 
of  the  town  with  oil  lamps  in  an  efficient  manner,  and,  if 
necessary,  on  aeeoiint  of  nrgency,  to  enter  into  neeeaeary 

contracts  for  carrying  oat  the  lighting,  avoiding,  if  possible  (in 
view  of  electricity  in  future),  the  purchase  of  any  oil  lamp*." 
The  committee  were  also  allowed  XIO  for  the  purpose  of 
consulting  an  electrical  engineer  as  to  the  prob^ile  eotfe  ol 

lighting  the  streets  by  electricity. 

Cent  of  KlMtrio  tAgu*itg  AaUm, — We  note  that  at 
the  last  meeting  of  the  Edinhoi^  Tovn  Ciottneil,  on  the 

reproscntatioti  of  the  city  chamberlain,  the  sum  of 
£272.  ISs.  3d.,  the  cost  of  the  promotion  of  the  £dinbargb 
Corporation  Electric  Lighting  Order,  1891,  wee  tramferred 
from  the  gencr.il  police  purposes  account  to  the  special 
account  opened  in  the  municipal  department  for  advancea 
of  expenses  in  connection  with  the  promotion  of  the  order. 
The  coat  of  obtaining  a  provisional  order  ia  often  put  at 
from  £.300  to  £400.  It  will  be  seen  from  the  above  that 
the  cost  to  the  Edinburgh  Corporation  has  been  less  than 
the  former  figure. 

Deptford  Station. —  The  .statement  recently  issued 
that  Mr.  Ferranti  had  left  the  London  Electric  Company 
and  gone  ahroed,  reaolvee  itself  into  the  fiaet  that  the 
Deptford  station  now  being  completed  for  100,000  lamps, 
of  which  only  .30,000  are  yet  taken  up,  and  the  need  for 
economy  pressing,  the  engagement  of  Mr.  Fnrtnti  as  chief 
engineer  to  the  corporation  (which  was  coincident  with  his 
poet  aa  oontiaetw)  bee  in  dne  eoune  come  to  an  end.  Mr. 
Ferranti  it  now^  devoting  hie  whole  energiee  to  the  develop- 
ment of  his  business  at  Oharterhouse-squara^  whieh  has 
naturally  received  only  a  portion  of  his  attention  during 
the  great  work  at  Deptford. 

8«bstlt«to  ftor  FlatiBvB.— It  vai  reeently  announead 

that  Captain  Walters,  of  Vienna,  had  invented  a  substitute  for 
platinum  for  incandescent  lamp  manufactures.  The  alloy 
eeenia  to  eoneiitof  tin  95  parte  and  copper  five  partaby  weight, 

but  other  ingre^lionta  may  bo  employed.  It  may  be  mixe<l 
with  half  to  1  per  cent,  of  lead  or  «nc  The  alloy  adheres 
strongly  to  glass  (mrfacee,  and  is  of  the  aame  coeffldent 
expansion  as  glass — a  property  hitherto  only  possessed  by 
platinum,  which  is  of  courdo  the  cause  of  the  use  of  thia 
otherwiee  far  too  precions  metal  The  new  alloy  mdt*  at 
360d«g.  C,  and  if  its  promise  bo  carried  out  shoold  he  of 
the  utmosf  n'ility  in  electric  lamp  manufacture. 

Coorae  of  Reading.— Dr.  Louis  Boll,  in  the  Electrical 
WMdt  hae  a  dmttyand  tnefnl  etticle  on  a  **Ooaneof 

Electrical  Beading."  Whilst  giving  the  name.?  of  some  of 
the  most  useful  hookii,  he  gives  also  much  practical  advice. 
"  There  ia  norayil  roed,"  he  laya,  <*  to  eleetrfea!  knowledge, 
and  he  v,  h  >  -eeka  it  is  bound  for  continued  and  exasperating 
disappointments.  The  natural  tendency  is  to  b^n  reading 
special  worhi  hefore  the  general  onee  have  been  maeterad, 
and  the  result  of  this,  too  often,  is  a  sort  of  half-baked 
electrician,  neither  capable  of  avoiding  difficulties  nor, 
what  ie  more  important,  of  eztrkating  himadf  ii  he  hu 
the  mirfortnne  to  nin  foid  thtn." 

British  Association  Grants. — Tho  British  Associa- 
tion have  adopted  the  following  money  grants,  among 
othen,  to  be  approprnted  to  ideiiittfie  porpoeei :  Bleetrleal 
standards  (partly  renewed),  £S7 ;  meteorological  observa- 
tions on  Ben  Kevis,  £50;  pholoigripbe  of  meteorologifial 
phenomeoa,  Jti5 ;  B^llun  eqontion  tnUe*  (pertly  reneiMd)^ 
X16 :  taUes  of  mathematieal  fnnetuiia  £16 :  aLoelnilvna. 
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£^  :  (lischarge  of  electricity  from  points,  £50  ;  seismological 
phenomena  of  Japan,  XIO ;  WMilysis  of  iron  and  steel 
(remwed),  £8.  16«.  ;  fomwtion  of  haloids  from  pure 
iBat«rial8  (partly  reoewedX  X25.  58. ;  properties  of  wlntkms, 
^10;  action  ol  light  upon  dyed  coloan  (puiljr  ranemd), 

Cork.— Says  tlie  Gat  IPbrM :    fVom  vhst  lh«  otiainnftn 

of  the  Cork  G;is  Consumers'  Company  said  to  the  share- 
hohlen  at  the  half  yearly  meeting;  last  week  it  18  apparent 
tliat  tbe  diraetora  of  the  eoinpiiii y  mean  hnnneaa  by  their 

proposal  lo  acquire  powers  to  supply  the  electric  light  We 
hope  they  will  persevere  with  the  acbeme,  and  so  give  the 
gM  world  generally  an  opportunity  of  judging  what  the 
prospects  are  of  a  gas  company  being  able  profitably  to 
aapply  the  electric  lif^ht.  It  will  be  observed  ihiit  the  idea 
of  the  directors  18  to  uso  gtia  en^iiio^  for  the  generation  of 
the  electric  current.  They  arc  fortiuuile  in  having  a  secre- 
tary in  Mr.  Denny  Lane  who  has  made  a  tboroi^sh  etudy 
of  both  gas  ciigiues  and  the  electric  light" 

lI>ii»lioater. —  The  arrangemcuia  for  supplying  the 
paUie  with  the  electric  light  are  being  rapidly  pushed 
fbnvatd  by  the  Electric  Lighting  Committ';-  ot  the 
Maneheater  Corporation.  Thi.^  committee  had  a  raeeting 
last  week,  and  decided  to  make  certain  recommendations 
to  the  Gas  Committeo  with  reference  to  the  details  of  the 
scheme.  If  the  Gas  Committee  approve  the  recommen- 
dations, then  the  aanetfon  of  tbe  Council  will  have  to  be 
obtaincl.  They  rccflmreend,  in  the  first  pliice,  that  an 
engineer  bo  appointed  to  prepare  plans  and  specifications 
for  carrying  out  the  work.  The  committee  do  not  aa  yet 
intend  to  interfere  at  all  with  the  existing  plan  of  street 
lighting ;  and  the  electrie  supply  will  be  for  houses,  shops, 
and  pahlie  MUingi  generally. 

SlaettlMd  Aocoasoriea. — A  company  was  formed  a 

year  or  90  ago  under  tbe  name  of  the  Electrical  Accessories 
Company,  in  coiuiection  with  Messrs.  Drake  and  Gorham, 
indhaa  been  carried  on  from  the  aaue  oifiee.  A  great 
many  useful  jind  ingenious  fittings)  were  designed  and 
manufactured,  and  a  considerable  measure  of  success  has 
boen  attained,  but  tbo  definite  eoDoaeUon  «f  a  maiittfaetiiring 
with  a  contracting  company  rather  militated  against  wider 
extension,  and  we  now  learn  that  tbe  interest  oi  Messrs. 
Drake  and  Gorham  in  the  oonpaoy  has  now  been  trans- 
ferred, with  ail  patterns,  model*,  and  patent  rights,  to  the 
company,  which  is  now  entirely  distinct.  Tbe  Kleetriial 
Aeeeaeotiea  Gompany  will  carry  on  bnsiBeae  under  the 
tame  name,  and  will  shortly  remove  tu  another  address. 

Coatinaons-Carront  Trausmisaioii  at  Frank- 
fort.— Besides  the  alternate  current  transmission  at  Frank- 
fort^ the  eommenccmeni  of  which  wo  announce  elsewhere, 
an  installation  of  considerable  im[>ortanco  has  been  almost 
at  the  same  time  started  from  UffeiiUach  to  Frankfort  by 
continuous-current  transmission.  This  haa  been  carried 
out  by  tbe  Labmeyor  Company,  of  Frankfort,  and  consists 
io  the  transmission  of  100  b  p.  a  distance  of  six  miles. 
The  current  is  a  continuous  one  from  a  drum  armature 
compound-wound  dynamo  nf  2,000  volts,  transformed  in  a 
secondary  ciynamo  at  tbe  exhibition  to  70  volts  for  supplying 
olectrie  light  and  moton.  The  Lahmeyer  ayetem  of  direet- 
current  transformers  is  patented.  The  same  firm,'  as 
already  mentioned,  exhibits  the  Uasolwander  rotary-ourrent 
motor,  baaidea  a  dietrihntion  of  power  on  a  low-tenaion 

Wynward  Park. — A  large  installaliou  has  just  been 
complut«d  by  Messrs.  Drake  and  Gurham  for  the  M.nqius 
of  Londonderry,  comprising  upwards  t>f  l,00u  lighta  of 
lifTorent  rindlc  powers.  Tlie  plant  cotisisus  of  two  Davey- 
Paxnum  LaQcasbiro  boilers,  which  provide  stoam  for  two 


horizontal  compound  enginea  driving  two  40  unit  dynamos. 
A  smaller  Robey  engine  is  also  fixed  to  drive  a  15-unit 
machine,  so  that  a  small  current  may  be  generated  economi- 
cally. This  method  of  supplying  a  small  plant  as  an 
auxiliary  to  the  larger  engines  has  been  largely  adopted  by 
Messrs.  Drake  and  Gorham  in  their  couutry  hoiiso  instalU- 
tiens,  and  tbey  find  that  it  tV  >  ■  a  considerable  economy, 
as  during  a  considerable  p  rui  ii  the  year  the  number  of 
lights  rci^uired  is  but  smali.  ibe  superintendeoce  of  the 
work  during  erection  was  carried  oat  by  Mr.  A.  A. 
Campbell  Swinton. 

DiaappearinslAuppoats.— An  ingeoioua  au|!geation 
has  boen  made  to  the  Bnneele  authoiitiee  with  regard  to 
the  electric  lighting  of  their  principal  streets,  and  [)irticu- 
larly  of  tbo  Grand'  Place,  in  which  the  Hotel  de  Yille  is 
ntoated.  It  haa  hitherto  been  objected  to  the  plans  kit  tbo 
electrical  illutnination  of  this  square,  that  the  poles  on 
which  tbe  lights  were  hung,  and  all  proposed  improvementa 
in  the  Umpe,  were  out  of  hamony  with  tbe  anrfonndfng 
architecture,  which  is  of  an  excocilingly  inloresting 
character  (many  of  tbe  buildings  being  in  tbe  old  style), 
and  were  apt  to  be  an  eyesore  in  the  ^ytime.  It  is  now 
proposed  that  tbe  light  shall  be  shed  upon  the  square  from 
tall  steel  standards,  which  will  bo  sunk  in  deep  sheaths 
underground  in  daylight,  andobvatod  by  hydraaHeprMSOl* 
at  dusk.  Prizes  of  l.OOOf.  and  OOOf.  aM  ollltred  for  the 
hoft  design  of  lamppost. 

Aa  EnormooB  MioroaoofM. — The  Poeller  Fbjueal 
Optical  Inatitote  of  Munich  have  under  oonstmetion  aa 

enormous  micro.?cnpe  for  exhibition  at  Chicago  in  1893. 
It  will  magnify  to  16,000  diameters,  or,  as  ordinarily  fitted, 
to  1 1,000  diameters.  An  she  trio  light  of  1 1,000  e.pi.  is  to 
he  U-sed  for  illuminating  the  image,  which  is  to  be  projected 
on  a  screen.  As  tbe  heat  from  this  powerful  light  would 
derange  tbe  focus  by  expansion  of  the  metal,  an  ingenious 
device  is  used  to  cool  the  metal.  This  is  a  small  copper 
cylinder  filled  with  liquid  carbonic  acid  under  a  pressure  of 
3601b.  to  the  sqoaio  inch.  It  is  eonneoted  with  the 
sco[K)  in  such  a  manner  that  ati  oloctric  regulator  auto- 
matically opens  a  valve  and  allowa  a  drop  of  the  acid  to 
escape  in  a  spray  on  the  metal  to  bo  cooled ;  the  liquid 
immediately  evaporates  and  produces  intense  cold.  The 
whole  co.st  of  the  instrument  is  said  to  be  nearly  X2,000. 

High-Tonolon  CoatlniioBA-Ciirreiit  Syatein.— A 
correspondent  of  the  Tima,  writing  with  referenee  to  the 

use  of  high-tension  continuous  currents,  states  (apparently 
officially)  that  the  Electric  Installation  and  Maintenance 
Company,  Linuted,  are  about  to  supply  the  Oyatal  Piahwe 
and  district  with  electricity  on  the  system  of  a  high-tension 
continuous  current^  with  Iraosfonners  and  a  reserve  of 
aceumntators,  and  that  a  similar  system  is  also  about  being 
carried  out  for  lighting  the  city  of  Oxfoixl.  The  advantage 
of  tbe  system  consists  in  being  able  to  supply  a  whole  town 
from  one  generating  station,  the  low-tension  distribothm 

into  the  houses  of  consumers  available  both  for  light  and 
power  being  made  from  small  subsidiary  station^  working 
automatically,  and  with  little  or  no  supervision.  The  first 
cost  of  this  system  is  not  greater  than  that  of  any  other, 
while  tbe  cost  of  working,  from  the  fact  of  the  machinery 
being  always  on  full  load,  is  very  eeonomiesL 

Ipswioh. — The  chairman  of  the  Ipswich  Lighting  Coni» 
mittpe  last  week  road  n  l^'.'pr  from  Messrs.  R.  D.  and  J.  B. 
1*  niscr,  in  which  tbey  agreed  to  erect  at  their  own  expense 
two  deetrio  arc  lamps  and  brackets  on  their  premises,  each 
lamp  to  cost  them  JESO.  They  also  agree  to  provide  dec 
tricity,  necessary  carbons,  and  attendance,  for  tbe  uaid  two 
arc  lights  of  fSOOftpn,  and  ksop  the  same  alight  during 
tbo  same  hours  as  the  other  ]mb1ic  lamps,  for  the  next 
10  years,  if  the  oonuaoittee  pay  £lb  per  annum.  Thi* 
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is  a  fraction  over  l^d.  li  vir  with  an  average  of  10  hours 
per  day.  The  present  iamp  and  Ettinj^s  lo  become  Metssn^. 
Fraser's  absolate  property,  as  those  it  is  pix^iOMd  to  «reot 
shall  he.  It  was  stated  that  some  time  since  an  arranjcracnt 
was  nuulo  for  one  lamp,  the  first  cosit  of  which  was  £26, 
Mid  tint  the  present  lighting  4Xttt  £10.  ITi.  6d.,  agaiout 
the  proposed  £15  ;  but  if  two  or  three  other  street  lamps 
could  be  extinguished,  for  each  another  £3  would  be  taken 
«A.  It  WW  irakiiiiMinly  igread  to  aeeapt  Mflnn.  IVnM'i 
offer. 

Qrowth  of  Sleotrio  Mghtlng.— Mr.  W.  ii  Maasey , 
writing  to  the  l^mt  with  referenee  to  tlie  rmat  artides 

on  the  growth  of  electric  lighting  in  London,  si^ys  that  it 
is  ao  opea  secret  that  some  of  the  existing  companies 
cannot  awn  a  dtvid«nd  tmUM  the  prfoa  pei  Bond  of  Trade 
unit  is  ntised.  The  number  of  incandescent  lampe  may 
increase,  but  there  it  a  decided  tendency  towards  economy 
enunigBt  the  men  of  ttiem,  so  that  the  earning  power,  so  to 
speak,  of  each  lamp  will  be  steadily  reduced  ;  and  exien- 
liona  may  lead  to  actual  lose  instead  of  gain  to  the  supply 
compiBfei.  Makers  of  dynamos,  steam  engines,  and  other 
apparatus  are  interested  in  showing  the  contrary ;  but  the 
fact  is  (Mr.  Massey  adds),  nevertheless,  as  stated.  With 
cagard  to  the  relative  positions  of  England  and  America, 
Jw  aays  that  when  in  the  United  States  last  winter,  he  was 
torprised  to  find  that  oven  then  in  London  alone  there 
were  more  incandescaiit  lamps  than  could  be  heard  of  ia 
five  of  their  largaat  dtiee  (inobding  Kaw  York)  all  put 
together. 

OUttuury. — We  are  sorry  to  have  to  report  the  death 
of  Hon.  Heniy  Coeil  Baikea,  the  Fostanaatar^SeiMtal  of  the 

United  Kingdom,  at  the  comparatively  early  age  of  ■'j3. 
Mr.  Kaikes  bad  long  been  ill,  owing  doubtless  to  the 
eevera  strain  of  FlvlianienUry  Post  Offiee  duties,  to  say 
nothing  of  his  other  commercial  work,  for  he  was  director 
in  several  companies.  It  was  reported  that  he  bad  been 
itTDck  by  lightning  while  riding  in  Hyde  Park,  and  though 
it  is  perfectly  true  he  was  riding  in  the  park  durinj;  the 
thttoderstorm,  it  is  by  no  means  certain  that  be  really 
snffersd  a  ihoek.  It  would,  indeed,  have  heen  too  grim 
that  the  chief  user  of  electricity  in  England  had  suffered 
from  the  effects  of  electric  shock.  Mr.  Baikes  only  came 
More  the  teehnical  world  by  reason  of  hfi  position  ae 
chief  of  the  Post  Office,  and  it  would  be  idle  to  deny  that 
considerable  friction  existed  under  his  rule.  He  endeavoured 
to  do  hii  duty  faithfully  to  hii  employer,  the  Govern- 
ment and  in  hint  they  have  nndoabtod^  loal  a  painatoldng 
and  des'oted  servant. 

Willoon  OyiiMiMM. — Jndtuiriei  is  sharply  taken  to 
task  by  Hr.  Tfaoi.  L.  Wittson— the  designer  of  tiie  immense 

Willson  dynamo  for  manufacture  of  aluminium  in  America — 
for  its  description  aod  remarks  thereon.  In  the  first  place, 
Che  output  of  the  maehiae  is  7,600  amperes  at  100  volte 
instead  of  15,000  at  .lO  volt-s,  as  incorrectly  atiited,  and  the 
current  density  is  therefore  only  2,500  amperes  per  square 
inch  instosd  of  6,000  as  stated.  Again,  with  regard  to 
Foucaull  currciiis,  where  enormous  waste  of  power  and 
great  ^larking  was  expected,  Mr.  WiUson  states  thai  the 
Foueanlt  eurrents  are  not  a  serious  matter,  la  ovideaeed  hy 
the  fact  that  the  dynamo  gives  an  efficiency  of  conversion 
of  over  95  per  oenh  aod  runs  absolutely  without  sparking. 
Where  there  is  only  one  eonvolutaon  <^  armatare  winding 
(as  in  this  dynamo)  there  is  minimum  of  sparking,  and,  as 
a  fact,  he  says,  the  machines  run  quite  sparkless  at  any 
load  within  their  limits  of  capacity.  Other  little  matters 
are  also  explained,  demonstrating  the  worthineM  of  wwlc- 
ni:iiishi[»  in  !  i!<'?'ii;ri  of  this  dynamo. 

SouUi  Shields. — The  Uorporation  oi  South  Shields  is 
dMtrona  of  faeaiving  propoiala  Iroa  eleotrie  Ughtiiig  «OMr 


jianies  and  others  for  the  laying  down,  manufacture,  supply, 
and  working  of  the  electric  light  in  the  borough,  io 
pursuance  of  the  provisional  order  granted  by  the  Board 
of  Trade  to  the  Corporation,  and  which  has  recently  received 
the  itoyal  assent.  The  Corporation  is  authorised  to  ky 
down  distributing  mains  within  certain  streeu  within 
a  period  of  two  years,  and  offers  are  invited  for 
supplying  certain  streets  with  electric  li^ht,  for  a 
term  of  yoan  and  at  a  price  per  annum,  and  with  mth 
conditions  as  may  be  stated  in  the  jiroposal,  antl  the  tender 
may  contain  proposals  for  supplying  the  remaiudci  of  tlie 
town  or  any  parts  thoreoi  Proposals  to  be  sealed  and  wot 
to  Mr.  J.  M.  Moore,  town  clerk,  n',  Market  place,  Soalli 
Shields,  by  September  16,  endorsed  "  Proposals  for  Electric 
Lighting."  Any  person  nuy  ohtain  a  copy  of  the  Aet  of 
Parliament  confirming  the  order  from  Messrs.  Eyre  and 
Spottiswoodo,  printers  to  the  <4ueen.  Fetter-lane,  London, 
ELO. 

The  lavention  of  Fnaos. — Here  is  the  account  of  the 
invention  of  the  fusible  strips  as  given  iu  the  American 
technical  press.   Early  in  noveraher,  1679,  Ediiea  had 

invited  a  number  of  prominent  men  to  see  his  three-wire 
system  aixl  the  carbon  filament.  Someone  asked,  "  Wbat 
would  hap[jen  if  anyone  put  a  bar  of  metal  across  Ae 
wires  t "  "  It  would  short^ircuit  the  whole  business,  and 
the  thing  would  1>c  a  fizzle."  Edison  ()ondered  theieoD, 
saw  the  importance  of  the  question,  especially  as  some  ef 
the  guests  were  known  to  be  not  too  favourably  diipOHi. 
Finally  he  ordered  the  wire  to  be  cut  in  several  places  •■^ 
these  breaks  wore  connected  with  little  stripe  of  lead,  the 
whole  laboratory  being  kept  busy  casting  strips.  To 
complete  the  story,  it  is  said  that  a  now  well-known  elec- 
trician did  actually  suggest  the  playing  of  a  joke  by  laying 
a  bar  across  the  wiree,  to  which  the  assistant  assented,  the 
only  effect  being  that  two  or  '.hrce  lumps  went  out,  but  the 
rest  went  on  as  usual.  \"v  e  wonder  whether  this  was  the 
Ant  use  of  the  fuilble  etcip^  and  more,  why  ho  didat 
patent  it. 

EleotroonltnrOi — ^Experiments  have  been  carried  oat 
in  France,  in  Lot^t^laronne,  by  M.  Barat,  upon  the  appli- 
cation of  electricity  to  the  culture  of  potatoes,  tomutoes 
and  hemp.  A  row  of  hemp,  subjected  to  the  influence  of 
the  electric  current,  produced  a  row  of  stelln  18in.  bifher 
than  those  not  electrified  i  n  t.i  arae  time.  A  kilogramme 
(2-2Ib.)  of  pot.atoes  jjlanted  ia  the  path  of  the  current  pro- 
duced 21  kilogrammes  of  very  large  and  healthy  tubers, 
while  the  unelectrified  |>atehes  only  gave  12 J  kilogrammes 
of  medium  size.  The  elcclriiiod  tomatoes  also  became  ripe 
some  eight  days  before  the  others.  A  curious  fact  hss 
been  lontarind  hy  M.  Barat  in  his  experimente.  If  a  quan- 
tity of  manure  is  near  the  positive  pole,  the  constituent 
parts  of  this  manure  are  transported  towards  the 
negative  pole,  and  their  ofiecto  make  themselves  fslt 
around  a  distance  of  some  yardf.  This  would  seem  to 
be  a  fresh  proof  of  the  opinion  long  advanced  ui>on  the  part 
played  by  electricity  ui  tho  growtii  of  plants,  an  opteioD 
also  adopted  by  M.  Specnew,  who  has  given  some  attention 
to  these  phenomena :  this  is,  that  the  action  of  the  electric 
current  upon  plants  seemt  to  coniiBt  in  the  more  active  dis- 
solution of  the  organic  principles  existing  in  the  ioil  which 
are  f^ius  brought  within  the  leach  of  the  roots. 

Electric  Welding  Company. — We  have  sewal 
timee  alluded  to  the  fact  that  a  large  company  was  to  be 
Hoated  to  work  the  electric  welding  patents  of  Prof.  Klihu 
Thomson.  This  company,  under  the  name  of  iha  Etectne 
Welding  Ck>mpany,  has  bsen  brought  out  this  week,  with  a 
capiUl  of  £460,000  in  ir?,000  ordinary  shares,  Uking 
10  per  cent,  cumuktive  dividend,  and  1,000  founders'  shares 
oi  iClO  oadi,  talBog  half  the  profit  ov«r  10  par  4Wil.  The  int 
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iiiue  w  of  X2C0,00O,  one-third  of  which  will  be  taken  by 
the  vendors.  The  Applications  clo«e  on  Setnrdty.  Tim 
directors  are  Sir  Geo.  Barclay  Bruce  (Past  Pre?.  I  C  E  ), 
E.  Ashinesid  Bartlett,  M.P.,  Captain  A.  U.  Chapman 
(Messrs.  Clarke,  CbapnuD,  ami  Go.).  WilKun  F. 
Goocb,  J.P.  (Vulcan  IroTi  Works),  and  Toscpb 
Kiucaid,  M.LC.K ;  consultinj;  engineer,  Sir  Frederick 
Bramwell ;  office^  3,  TokmhoQas-baildingt,  E.C.  We  hxn 
rilready  commented  several  times  upon  the  enterprise.  It 
is  stated  that  besidee  the  laachine  which  the  London  and 
Noitb-Wattern  Railway  Company  baa  running  at  Cbvira, 
welding  platiU  have  been  installwl  or  uro  in  cournu  o{  inat.il 
btioQ  OD  approbation  or  exhibit,  as  follows :  One  at  the  Lan- 
eashira  andTorinUra  Railway  WorkiatHwwieh;  tbree  atthe 
works  of  Messrs.  Mather  mul  Piatt,  at  S.ilfonl  ;  one  at  the 
works  of  the  Liverpool  Condenser  (Company,  Liverpool ;  one 
at  the  work*  of  Meaata.  ClarlM,  Ohapman,  and  Co.,  Gatw- 
hcail  ;  unc  at  ^^cssr').  Dobson  and  Barlow's,  of  Bolton  ;  one 
at  Messrs.  Stewart  and  Clydoadale'a,  at  Coatbridge,  near 
Glaagow;  one  at  Sir  George  EUiott't,  at  CardifT;  one  has 
Ix-eii  orrlered  for  Palmer's  Shipbuilding  and  Iron  Com|>aiiy, 
Limited,  of  Janow-oo-Tyne ;  and  one  may  be  aeen  in  fall 
work  ftt  Fawlnwv^traet,  H^Kfeon. 

TiM  XMwaiM  Dmntai  BatMcy.— The  diffusion 

Kittcry  of  M.  Kousmine  Iris  been  much  mcd  in  Russia. 
By  making  use  of  the  phenomaoon  of  diffusion,  M. 
KooaniDe  kaa  aoooeeded  in  overoominj  the  inereaae  in 
internal  resistance  of  the  bichromate  of  pot.ash  bittcry  iluo 
to  the  formation  of  erystala  on  the  positive  electrode.  The 
poaitiTe  carbon  deotrode  eonrarta  of  four  atripc  attaehed  to 

the  liil  of  the  hattery.  The  rug.itivo  zinc  olcctro'lc  cnnsists 
of  a  circular  grating  resting  on  the  bottom  of  the  battery. 
By  means  of  a  funnel  a  ISdeg.  BoaomA  aolntion  of  iaiphnric 
acid  is  iiUrodnced  until  it  just  reaches  the  lower  end  of  the 
carbon  stripe.  A  6  to  7  per  oont  solution  of  bichromate 
of  potaah  it  next  introduced.  The  two  liquida  do  not  mix 
on  account  of  the  great  difleronce  in  their  densities.  When 
the  battery  ia  ■bort-ctremted  it  ia  eaay  to  see  that 
cikeadeal  action  only  takes  pboe  doae  to  the  lower 
end  of  the  carbon  strips,  which  are  gradually  sur- 
rounded by  a  violet  ring  two  or  three  milli- 
metraa  dee^).  Above  this  region  the  bichromate  solu- 
tion retains  its  original  colour.  The  bichromate  aollltion 
being  very  weak,  the  chromic  crystals  dissolve  as  soon  as 
they  are  formed,  and  the  ix>8itive  electrode  is  not  covered 
by  a  deposit  as  in  other  Iwtterios.  The  solution  of  these 
crystals,  having  a  ^atcr  density  than  the  snrronnding 
liquid,  falls  to  the  Itottom.  The  sulphate  of  jsiiic  alao  falls 
to  the  bottoD)  of  the  cell,  causing  more  sulphuric  acid  to 
ri?e.  A  cell  havirti;  the  fotlowint;  ditneri'^ion^  has  been 
tested  by  a  cummittee  of  experts  :  Height,  20  coiitiuetres  ; 
«&uneter,  1^  cciitimetraa;  surface  <A  sine,  17G  square 
centimetres  ;  bichromate  solution,  6  per  cent.  ;  snipburic 
acid,  Iddeg.  Beaume.  The  committee  reitoried  that  after 
having  bemt  etrenited  for  8|  bouraon  an  external  resistance 
of  32  ohm,  and  then  left  on  open  circuit  for  10|  hours, 
the  cell  continued  to  work  for  4^  hours,  when  the  circuit 
wae  again  closed,  and  that  it  gave  during  13  henra  36 
ampsire>]lottr8  for  an  expenditure  of  48  grammes  of  zinc. 

Gas  V,  Kleotricity  la  Ireland.— Mr.  Ross,  of 
Dungannon,  president  of  the  North  of  Ireland  Association 
of  Gas  Managers,  made  some  pertinent  remarks  as  to  elec- 
trii.'  lighting  in  the  annual  address  last  week  at  liclfa.^l.  lie 
atiil  ducried  the  oloctric  li^ht  as  the  "  light  uf  the  future  ' 
ID  more  than  one  sense,  but  seemed  to  think  it  a  blessing  in 
disguise,  and  that,  in  the  eml,  the  electric  li;4ht  will  be 
f  jund  to  have  been  of  service  to  gas  companies  rather  than 
the  reverse.  "On  the  one  hand,"  sdd  Mr.  Boss,  "a 
needed  stiaiiitus  has  bean  given  to  the  improvemeot  of  the 


apparatus  for  buroing  gas ;  and,  on  the  other  band,  there 
has  been  erssted  a  demand  for  impnved  lif^t,  which 

wo  arc  in  a  condition  to  supply.  The  residents  in 
large  towns  and  citiee  especially  will  no  longer  be 
content  with  the  modicum  of  street  lighting  which 
was  eonsiilered  (jnite  satiifactory  before  the  era 
of  electric  light  experiments.  Let  the  public  be  made 
aware  that  it  is  the  local  antibwitiss,  and  not  the  gas 
com[>anics,  who  are  responsible  for  the  street  lighting,  and 
that  it  rests  with  the  former  whether  it  shall  be  good  or 
defective.  The  gaa  eompamei  can  supply  li^  to  any  extent 
that  may  be  ordered  and  paid  for.  Xo  reasonable  effort 
should  be  spared  to  secure  the  goodwill  of  the  general 
body  of  consumers.  Sfnoe  writing  the  above,  I  observe 
that  the  electric  light  baa  been  introduced  into  Carlow  by 
Mcssra.  J.  £.  U.  Gordon  and  Co.  The  same  company 
have  obtained  the  oontniet  for  lighting  Lame ;  and  water 
'iH  to  be  the  motive  i>owcr.  Of  course,  wo  shall  have  our 
eyes  on  Carlow  in  order  to  see  whether  or  not  it  will  be 
more  snceetsfnl  than  Dundalk.  I  also  notice  that  the  seme 
firm  have  obtained  a  contract  from  the  Portadown  Town 
Commiiaionera  to  light  several  of  the  leading  streets  in  that 
town.  The  eleetrie  light  seems,  therefore,  to  be  advancing. 
Well,  be  it  so.  There  ia  room  enough  for  both  it  and  gas, 
and  I  am  not,  and  never  was,  the  least  doubtful  that  gas 
would  still  'forge  ahead,'  and  its  eonsamption  increase." 

Stafford  County  Asylom. — ^A  complete  installation 
of  electrical  eonunonieation  baa  lately  been  completed  at 

the  County  Asylum,  Shifford,  which  with  regard  to 
increased  facilities  for  aui  alarm  being  given  in  case  of  tire 
and  for  the  pnrpoeea  of  intereonununleatioa  between  the 
various  officials,  will  make  it  one  of  the  forcmo<!t  institu- 
tions in  the  country.  The  installation,  which  has  been 
carried  out  by  Hesera.  W.  A.  Shaw  and  Ca,  of  Heaton 
Chapel,  near  Stockport,  electrical  engineers,  under  the 
superintendence  of  Mr.  Nevott,  the  resident  clerk  of  works, 
constats  of  a  system  irf  fire  shrm  pnlls,  which  are  fizsd  in 
selected  liortions  of  the  buildings.  One  of  these  beinf;  pulled 
out  an  alarm  is  immediately  given  by  the  ringing  of  11 
[lowerful  eleetrie  bells,  of  speebtl  manufacture,  wbieh  con- 
tinue rini^iuj^  until  the  pull  is  replaced.  The  position  of 
the  alarm  is  also  indicated  on  six  distinct  indicators  at  the 
principal  points  of  the  buildings.  In  addition  to  this,  the 
oflicial.s  and  attendant.*  (who  are  members  of  the  fire 
brigade)  are  alarmed  separately  of  the  danger  by  bells  fixed 
near  thdr  rooms.  There  is  alao  a  complete  telephone 
system  by  which  the  medical  superintendcut  can  communi- 
cate with  the  various  officials  throughout  the  buildings, 
and  these  instruments  are  arranged  for  intereom* 
rnunication  between  the  officials  may  Vic  desired. 
One  of  Gent  and  Oa's  inkmarkiog  watchman's  clocks,  which 
registers  the  time  when  an  electric  push  is  pressed  by  the 
night  watchmen,  is  also  a  feature  of  the  installation.  This 
registen  from  18  different  positions  in  the  building. .  The 
work  and  material  is  of  high  quality,  much  of  the  latter 
having  been  qieeially  manufactured,  and  from  the  tests  that 
have  been  made  by  Mr.  W.  H.  Cheadle,  county  surveyor, 
everything  has  been  found  to  work  satisfactorily  and  ready 
for  use  at  any  moment  when  reqnirsd.  The  wire  is  of 
No.  16  gauge  throughout,  and  upwards  of  12  miles  has 
been  used  in  the  work.  Several  false  alarms  of  fire  have 
been  given  tu  test  the  workbg  and  to  exercise  the  lire 

brij,'ade.  It  is  hardly  neccsiary  to  say  how  serious  an  event 
a  iire  would  be  at  any  institution  of  this  kind,  and  any 
effort  to  minimise  the  datij^er  of  such  an  occurrence  should 
be  encouraged  to  th  1'  !icst  degree  of  jterfcction.  Giuat 
praise  is  due  to  the  asylum  committee  and  Dr.  ChrisUo,  the 
medicel  mperintendent^  lor  thk  and  ttuwy  other  nseeaaery 
and  important  impravanmta. 


Digitized  by  Google 


198 


THE  ELECTRICAL  ENGINEER,  AUGUST  28,  1891. 


THE  OBRLIKON  THREE-PHASE  DYNAMOS. 

The  installation  for  the  tranBmission  of  power  by  alter- 
nating rotary  current  from  Lauifen  to  Frankfort  having 
now  become  an  accompliahed  fact,  the  description  and  illus- 
tration of  the  dynamos  used  in  this  installation  will  be 
doubly  interesting  to  electrical  engineers. 


lon^  made  a  speciality  of  transmission  of  power,  besides 
having  just  completed  the  transmission  plant  at  Frankfort 
for  300  horse  power  at  20,000  volts,  a  distance  of  108 
miles,  have  several  other  plants  which  they  are  about  to 
lay  down  on  the  multiphafic  system,  with  dynamos  and 
motors  devised  by  Mr.  C.  K  L.  Brown,  chief  engineer  of 
the  Oerlikon  Works. 


Fio.  1. — Oorlikon  Tliroe-Phoso  Rotary  Current  Dynamo,  General  View. 


The  electric  transmission  of  power  by  means  of  electricity 
has  now  become  an  almost  every  day  occurrence,  but 
owing  to  the  great  distances  by  which  the  waterfalls — the 
usual  sources  of  natural  power — are  separated  from  the 
centres  of  distribution,  hi^h  pressures  are  necessary  to 


A  general  view  of  the  300-h.p.  multiphase  dynamo  i« 
seen  in  Fig.  1.  This  machine  nins  at  150  revolutions  a 
minute.  The  armature  circuits  are  arranged  in  the  way 
we  have  already  explained  to  give  three  separate  alternate 
circuits,  whose  phases  lag  behind  each  other  to  the  extent 


Fio.  2.— Oorlikon  Rotary  Current  Motor,  with  Field  Magnctn  Withdrawn. 


ensure  economy  in  the  conductors.  The  recent  invention 
of  the  rotary  or  multiphase  system  of  transmission  has 
enabled  this  to  be  done  with  the  greatest  degree  of 
economy. 

The  Oerlikon  Works,  which,  as  our  readers  know,  have 


of  1 20deg.    It  must  be  prevised  that  the  dynamo  itself  is 
a  low-pressure  machine,  and  the  enormous  pressures  used  in 
transmission  are  producerl  from  transformation  at  a  spocial 
transformer  immersed  in  oil. 
Each  of  the  three  circuits  mentioned  is  wound  for  a 
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pntnire  of  60  volta  to  give  a  current  of  1,400  amperes.  To 
the  difficaltie«  of  contacts  wiUi  mck  an  onormous 
Uu  anmtan  k  made  it>tiMHU|',  mod  the  field 
nvolv*.  Tin  eonduelon  ni  the  ■nutare  are 
29  millimetres  in  diameter,  and  consifit  of  massivo  copper 
ban,  insulated  hy  being  slipped  inside  asbestos  tubes,  and 
— into  liolai  panclnd  onfc  «i  tba  iron  poiplieiy. 


Tboro  beinc  tbrco  circmte,  there  are  in  ail  96  bars  on  the 
armature.  These  three  circuits  are  connected  up  to  each 
oliber  in  the  metliod  familiar  to  electrkal  engineer*  in  ibe 
ere  dynamo.  The  core  of  the  annetnre 
ig  surrounded  by  a  frame  of  cast  iron,  and  the  whole  can 
be  moved  along  the  bed-plate  for  rraair  or  cleaning,  leaving 
tlM  field  iMgiMi6K|)0Md(aee  Fig.  ^ 
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to 
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Foacanlt  currents,  which  wodd  rise  to  enormous  amounts 

in  such  large  conductors  if  arraiiReil  in  the  ordiiury  way, 
are,  by  this  arrangement,  avoided,  and,  in  fact,  tests  made 
with  these  buried  comiactiMV  even  op  to  50  millimetres 
did  sot  slioir  mj  km  by  Foacaolt  cnnenta. 


The  exciting  coils  are  wound  upon  a  kind  off  iroD  wlieel, 

two  steel  rims,  each  having  IG  projecting  teeth  forming 

¥)le-piece8,  are  bolted  to  this  pulley,  one  on  each  aide, 
bis  arrangement  permits  the  maximum  utilisation  of  the 
magoetiam,  and  both  the  weight  of  oopper  and  the  amount 


This  device  is  mechanically  strong,  and  as  asbestos  can  be 
iicc'l  ii,-uLtion,  an  absolutely  incombustible  armature 
ia  obuineti.  iksidea  these  advantages,  the  lesser  air  epiice 
required,  with  consequent  reduction  of  magnetic  resistance, 
anaUfle  the  exciting  ouxent  to  be  oonaiderabiy  deeieased. 

11m  field  magnets  h*Tt  S3  polea,  and  eoraeapondingly 
aaek  eiiciiil.  of  tiie  amtttnn  kaa  S8  ooftpor  bany  all  in  iwm 


of  exciting  ciurent  an  redneed  to  a  ttfnfmnm.  The 

mechanical  construction  of  this  field  magnet  is  -irr.f  le,  the 
32  poles  being  in  four  parts  only — an  extreme  advantage 
in  a  moving  mass  subject  to  great  strains.  The  iletaila  of 
the  dynamo  are  shown  in  plan,  section,  and  elevation  in 
Fira.  3,  4,  and  S. 
Tlie  mdti^g  anmnt  ia  bd  to  tbe  field  angnoto  hf  two 
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metallic  bands,  each  passing  round  a  grooved  ring  on  the 
dynamo  spindle,  round  a  pulley  connected  to  a  terminal, 
as  shown  in  Fig.  1.  The  armature  has  bearings  on  one 
side  only,  the  huge  spindle  being  carried  OB  •  double 
bracket  bolted,  aa  shown,  to  the  bed-plate. 

A  dynamo  of  this  type  can  equally  well  work  as  a 
synchronising  motor,  but  it  difiers  from  the  synchronising 
alternate-current  motors  already  devised,  inasmuch  as  it 
■tarts  without  difficulty  under  load. 

The  following  figures  will  be  road  with  interest.  The 
total  weight  of  copper  on  the  field  magneta  ia  800  kilo- 


Three  dynamos  with  vertical  drivii^  tadm  far 

direct  to  turbines,  and  two  motors  with  vertical  u;- 
also  being  constructed  for  the  supply  of  the  ^^j^ 
to  their  own  works  at  Oertikoa  from  a  wttHttn 
distaaoe  of  about  12  mile?  | 


FLOATING  CHARGING  STATION. 


The  number  of  •laetrie  lansdiM  upoa^  Uia  ^myr:^ 
of  our  pretty   *      *  * 


grammes  (6601b.),  which  is  only  a  aasall  proportion  of  the 
weight  of  copper  usually  ra^uirod  on  maiuiines  oi  this  sin. 
The  exdtiDg  ourroot  nqoived  to  give  CO  volta  on  open 
drenft  la  onfy  100  watts — that  is,  05  par  cent  of  tbo  out- 
pok  At  full  load,  by  reason  of  the  reaction  of  the 
armature,  this  amount  is  slightly  increased,  but  it  never 
has  been  found  to  be  more  tjaan  a  fraction  of  1  per  eeul. 


When  nmniog  at  full 
loMaby  fri&o. 
1-7  par  eont  of  the 


and  at 
to  8,600 
oatput. 


normal 


1-6 


the 

or 


sight  of  these  craft  with  their  easy  motion  and 
machinery,  apparently  cutting  their  way  throogi  -j 
water  without  anjf  elTort)  and  auaoat  without  anyattmit 
is  now  fairly  famiKar  to  txmting-men.  They  *n  sott 
to  perceive  the  many  aJviintaj^es  of  this  new  malt 
nulsion,  and  we  are  not  surprised  to  hear  that  their  tA 
faotnre  and  eqnipneat  ie  taking  ita 
riverdde  indaatriaa 

Measrs.  Woodhooae  and  Bawaon  United, 
Queen  Viotoria^treet,  E.a,  and  Sttand  Woria,CUmi 


Woodhooae  and  Rawacm  Floating  Chatiriafc  Btation. 


The  heating  loos  (C-K)  in  t)io  armiiturc  ^tt  fn'.l  !i<.«j 
amounts  to  8,600  watts.  Adding  ihenu  Ios.'^oh,  a  commcrciiil 
eflideney  of  quite  96  per  cent,  is  ottuiino!,  and  the  losses 
being  so  small,  the  heating  is  negligible.  The  total  weight 
wilJlout  bed  plato  is  9,600  kilogrammes  (21,1 201b.,  or  nearly 
10  tons). 

Besides  the  Frankfort  transmission  plant,  the  Ocrlikon 
Company  baveaeveral  dynamos  of  this  type  under  construc- 
tion. Dynamos  an  being  built  for  a  tranamiaalon  of  power 
over  a  distance  of  six  milee  at  BeillinMa  and  aleo  at  Znrieb. 


li.ivo  (levoied  much  uttcmiou  to  the  development  ol  v 
branch  of  electrical  ontorpriso.   Besides  building  s  vidf  \ 
of  these  launches  they  have  established  charginc  sUDD"*^^ 
Kew,  Chertsey,   Windsor,  and    Abingdon,  "and  k*" 
recently  e<]uip(ied  a  floating  charging  st-ition  for  atteffli»i«|) 
at  the  over-popular  river  regattas. 

In  appearance  very  simil^  to  a  houseboat,  the  ebtfp^ 
sution  consists  of  a  river  barge  80ft  long  and  14ft  bol 
The  roachineiry  is  placed  in  a  compartment  at  one  end,  at 
conaiata  of  a  aami'portaUe  steam  engine  plant  and  dyoaa 
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of  auffieieiit  oatpidt  to  oh«n»  (1m  aocumulaton  oa  rix 
kondiei  rimnhraeiMnly.  Tm  ranudning  portion  of  tlie 

toat  contains  a  atflrcroom,  an  nffico,  sleoping  apartments 
for  the  attendant'?,  and  an  ciiginnor's  room,  wherein  a  lathe 
is  fixed,  and  attendants  aro  kept  constantly  in  readinesa  to 
effect  any  repairs  to  laimcbca  which  may  be  required — a 
convenience  boatownen  know  how  to  appreciate. 

Tbe  ebaiging  station  also  fulfilfl  the  duty  of  supplying 
any  earront  which  may  be  required  for  illuminating  witn 
the  electric  light,  the  [Uimerous  hotiseVioats  on  the  river,  and 
at  the  late  Henley  Regatta  she  partly  illominated  tbe 
ootme  wiib  btr  an  light. 


MEW  (CARBOHATB  OF  nOM)  FAUSB  BATTBBY. 


The  following  particulan  of  the  WW  carbonate  of  iron 
hottoiy  of  M.  OuDilleA.  Fknra  an  g^vm  in  (bo  AttMui  de 
FBUdriaU  for  Angut  90: 

Tbo  battery  is  composed  of  wooden  troughs,  say,  about 
37ft.  long  by  3ftw  9in.  bub  and  6ft  6in.  wida,  eadoiing 
lomo  bmidrad  or  lo  double  eleetrodea  6ft.  6ia  wide.  These 

electrodes  are  constituted  of  an  afjgloinerate  of  carbon 
obtained  by  grinding  up  in  a  mill,  drying,  and  then  carbon- 
isini;  at  l.  tOOdeg.  C  a  jiasto  corajxised  of  tjuarter  by  weight 
of  oata,  quarter  of  bituminous  coal,  and  half  of  very  porous 
dayey  eaitb.  An  agglomerate  is  thua  obtained  which  is 
extremely  porous,  wiUi  which  one  side  of  the  electrodes 
only  is  covered,  the  other  receiving  a  coating  of  tar, 
rcndere<l  entirely  impermeable  by  robaking.  The  porous 
!;ide  of  the  electrode  is  covered  with  a  large  piece  of  netting 
or  coarse  sailcloth. 

The  i^aoe  between  tbeae  douUe  eleelrodea  ia  filled  in 
with  gnutnlated  mm.  The  liqnid  naed  ia  aalt  water  M  in 
by  ttibes.  The  cnrrcnt  is  talcon  from  two  iron  plates  at 
tbe  two  extremities ;  tbe  space  between  one  of  the  [ilaten 
and  the  last  electrode  is  filled  in  with  coke  or  copper 
tocnin|ip  of  a  aufficieDt  conductivity  to  cury  the  current  of 
1,000  amperea,  generated  by  thn  battery  at  a  tenaion.of 
about  115  volts. 

The  elemente  of  iron  and  carbon  immersed  in  salt  water 
(NaCl)  produce  chlorate  of  iron,  caustic  soda,  and  hydrogen, 
with  an  E.M.F.  of  about  "30  voil ;  the  hydrogen  recom 
bining  with  the  oxygen  increases  this  by  -40  volt,  and  tbe 
carlwnisation  of  the  soda  by  the  carbonate  cl  iron  adds 
another  -30  volt,  which  is  again  inereaMd  '16  volt  by  the 
use  of  reduced  (mrous  iron  instead  of  solid  iron.  Thua  the 
total  E.M.F..  aocwding  to  M.  Faure,  is : 

■SO-)-  -40 4-  >S0  4- -16 »  M6  volte. 

In  the  electrolytic  reaction  the  carbonate  of  iron  and  the 
ehkmite  of  iron  form  carbonate  of  iroti  and  chlorate  of 
aodnm,  wbieh  u  tboa  r^eneratod  :  the  battery  only  uses 
the  iron  transformed  into  oarbonate,  which,  ai  will  be  aeen, 
is  easily  regenerated,  ns  well  as  the  earbonie  add  used  for 
this  regenoiatioii 

The  cloth-covered  porous  surfaces  constitute  the  positive 
faces  of  the  electrodes ;  they  are  depolarised  by  tbe  gases, 
wbieh  penetnta  between  tbe  faoes  of  each  double  elec- 
trode, which  are  arranged  in  eone  shape,  by  bolee  placed  in 
the  bases  of  this  <;ooe,  and  of  which  the  inert  pirt  the 
nitrogen — escapes  by  the  porous  face,  at  the  same  time 
agitating  the  liquid. 

The  reduction  of  the  carbonate  of  iron  takes  place  in  a 
ivtort  charged  with  carbonate  of  iron,  and  timvecsed  from 
top  to  bottom  by  gas  retluccrs — CO,  H,  etc. — coming  from 
a  gasogene.  Passing  from  the  retort,  these  gase?  take  fire 
at  the  contact  of  air,  forming  carbonic  acid,  which  |>asscs 
around  the  retort  to  the  chimney,  whence  a  portion  of  the 
gas  is  drawn  by  a  pump,  which  forces  it,  after  washing, 
into  the  battery.  Tbe  air  necessary  for  the  combuation  of 
tbe  gasogene  arrives,  already  heated,  by  n  flhiaunCT,  and 
the  reduced  spongy  iron  paMCS  away  «old  by  a  diaonel 
placed  at  the  base. 

The  insuUation  of  a  Faure  primair  battery  comprises, 
therefore,  besides  the  batteiy  proper^  so  called — (1,000 
elemetits)— a  pump  capable  of  forring  1,000  cubic  ntetres 
of  carbonic  acid  per  hour,  a  machine  to  a^lomerate  the 
carbonate  of  iron  passed  out  of  the  cbannus,  into  bricks, 
and  tb«  rodndng  dMrnborr 


Aoc(Hxlii^  to  M.  Fame,  the  oonaumption  of  fuel  in  the 
retort  is  not  mora  than  O'Slb.  o(  ooaf  par  pound  of  iron 
U8e<l  in  the  battery,  or  per  honefower  hmir  at  tbe  faattaiy 

terminals. 


OH  THI  BLBCTRIFICATION  OF  STBBL  HBBOLft- 

POINTS  m  AIB.* 


,  particnlarly  interesting 
t  taklne  place  betwoon 


BY  A.  r.  CHATT")  K. 

(  1.  As  Faraday  long  ago  put  it,  the  discharge  of  electricity 
fim  •  point  laM  a  flia  fluff  be  looked  upoo  aa  a  particnlar  oaao  of 
naiUBf  between  a  eandeelor,  the  ponit,  and  a  non-conductor, 
the  eammiidiBg  gas.  It  is,  moreover, 
foneof  diaokaqto,  as  compared  with  that' taking  pu 
two  ooodncton,  from  tbo  fact  that  it  seems  more  hkely  to  throw 
light  on  the  ansymmetrioal  behaviour  of  positive  and  noguliv  e  etec- 
tncity.  For  there  is  evWonr*  which  jxiint*  to  tlio  purfacc  of  the 
electrode  as  the  origin  of  tliat  want  jf  >  n  uotry  :  and  by  experi- 
mmUng  with  one  clectrodo  only,  ono  is  able,  to  a  cfrUiin  extent, 
to  sepaj-at«  its  cfTect  on  poBitivc  electricity  from  tliat  on  nogalivc— 
such  f><iparatinn  being  itupoa»ible in  tho  ciu*e  of  sjwrks  hetwoon  two 
conductors,  a-i  both  effacto  aro  there  n<x?c««»rily  preBont  toKcther. 

Tho  phenomoaa  oonn«wted  with  disdiarixo  from  ^iaU>  group 
tliomBeWes  naturally  under  two  heads  :  Thoee  occumng  before  or 
at  tiie  bMrinnine  of  diacbargo,  mod  those  occorring  during  the  pas- 
sage  of  electrkJty  from  tbe  poiak  WhatfoUowa  refers  to  the Brsb 
of  thMO  divlsicmB  only.  .     .     ^  ..^ 

i  2.  Wheo  an  earaiHMWDsaled  eewlBg-naedle  ti  placed  with  tte 
end  facing  the  eantie  or  an  toioieMd  nwtal  plate,  and  the  latter 
is  eradaaUy  eleetrified,  there  ooaisa  a  point  at  which  the  n«dlo 
begins  to  discharge  on  to  tbe  plals.  This  mint,  for  given 
conditions,  is  very  definite,  and  corresponds  to  a  broakin|f  down  of 
some  reatatance  between  the  noodle  and  tho  plate.  It  boomed 
desirable  to  discover  how  mvich  of  the  dielectric  wae  conrKrnr^  in 
this  process.  For  this  purpopo  meaflurciuontfl  were  tn;i  if  the 
!>trenplh  of  the  electrostatic  field  at  tho  nurface  of  tho  notxilo-point 
at  the  inntAnt  that  discbar^ro  occurred,  thp  distance  of  tho  plat* 
from  the  ocodle  being  vnriod  from  0-04  centimetre  to  5  contitaetroa, 
while  tho  noodle  wftB  HUfiicndcd  in  Rurh  a  manner  (|  8)  that  the 
ftttniction  hot  wi^en  it  and  tho  plate  could  bo  detenniud. 

Now  t  ho  attraction  ig  due  of  course  to  tbe  tensioQ m  the nnaief 
for<^  which  end  at  the  surface  of  tho  needle:  and  mnc»  Omt 
direction  is  ex-ery where  normal  to  the  surface,  it  follows  that  if  the 
needle  be  a  true  cylinder  placed  symmotrically  with  regard  to  the 
platOk  tbe  BNehaMVl  pelts  of  tbe  Unoe  of  force  upon  it«  sides  will 
Gaaee,  and  the  neeAe  will  he  nnred  towards  the  plate  with  a 
force  which  dopcnds  only  on  the  lines  ending  at  it«  point  (ite  othw 
end  being  Rbieldod  from  induction).  Moreover,  so  lone  tho 
distance  from  the  point  to  tbe  pUto  is  preat^r  than  a  few  timet, 
tho  diameter  of  the  point,  tho  dtrtribution  of  electricity  on  t  he 
latter  will  bo  prMtieully  iniiei>cndent  of  that  distance  ;  and  tho 
rtrength  of  the  elect rOKtnlir  tiold  ju-t  in  front  of  the  point  will  thug 
come  to  bo  proportional  to  tho  wiuar©  root  of  the  inechaniral  pull 
rin  the  jxunt.  The  needle  boooraos,  in  fact,  iU  own  electrometor, 
ftiMl  n-.OJ\xurPH  the  rlifferfinM>  of  potential  between  tt«  joint  and  tho 
air  a  xhort  diptjinco  from  it. 

In  Tnhle  I.  the  valuo  of  Lho  square  root  of  tbe  pull,  P.  in  Uynoe 
on  the  [loint  of  ii  finof  sewinif-noedto  at  the^ biatot  M  oiiicha^ 
aro  ({iv©n  for  varioup  distanoeo,  d,  in  oenttaMtret  beewetn  Ms  pout 
and  a  metal  plat<j.    The  conKt.mcy  of  ^^P  speaks  for  ItacM,    ^  ^ 

It  is  true  that  an  orfUnary  sewing-needle  ia  not  a  MrtsoB 
cylinder,  but  tni*rs  gradually  to  iU  point,  10  tfaot  part  of  P  roust 
be  due  to  lines  of  foixo  on  ita  sides ;  but  this  must  BO  wry  small, 
for  the  density  of  charge  on  the  sidee  is  aawU  compared  with  tba* 
at  tho  point,  and  tbe  foree  per  square  centimetre  is  proportional  to 
tho  sqaare  sif  the  dtosity,  and  in  addition  to  thu  the  force  on  the 
Bidealiaa  to  be  resolved  into  a  direction  almoet  at  right  angles  to 
itself  before  it  cari  albet  P.  Indeed,  tbe  very  oonjrtanqr  of  ^ 
when  d  ia  v»irio<l,  nmy  be  tegarded  aa  evidence  that  Hlia  pan  «C  F 
In  neslijriWe.    (Other  reasons  arc  piven  in  §  n.) 

The  two  needles,  A  and  B.  on  which  tho  „;.:  .Mr,  mont«  were 
made  wore  numbered  alike  by  the  miJ^ers,  and  ttiu  aEroeraont  in 
the  values  of  ^/Pfor  tho  two  is  fairly  dose.  Thii"  is  the  more 
sfttufaotory  as  the  roadinga  wore  taken  under  nomewhat  different 
conditions.  The  needle  A  waa  suspended  in  tbe  larger  of  the 
twQ  instmments  dewrihed  in  5  8-  Tt  disehartjcd  on  to  a  disc  of 
tin  13  oentlmotres  in  diameter,  with  iUi  ed^re  protected  by  a  nnu 
of  thick  wire.  The  di»c  and  tho  innide  of  the  insUument  were 
covered  with  a  thin  film  of  vaAeline.  The  rC4kdinga  on  B  were 
tj\ken  with  tho  Rinall  instrument.  The  disc  in  this  caae  was  a 
Ijonny  with  its  surfaco  tri  ound  and  ixili.'<hod.  No  vaaoline  was  used. 

The  positive  valuo  of  v'l'  for  tho  two  ne«;*lUrs  difTor  by  about  3 
[K-T  cent.,  whereas  the  nogutive  value*"  differ  by  10  |*r  cent.  This  is 
worth  pointing  out,  aa  it  ik  in  accordance  with  what  appears  to  be 
a  general  rule— via.,  that  tho  poeitive  diachar(;o  ia  inOBa  OOflStant 
and  stab!©  than  the  negative,  aad  far  loas  indo|iendei»  eo  tbe  COO' 
dition  of  the  discharging  point.  .     .     .  - 

i  3.  Olio  luay.  however,  go  further  than  limply  showing  tho  coo- 
suncy  of  tho  cfiaohainelieUieatlMpoinA,  Intonnaof  tteattcaetkn 
of  the  needle  and  the  ndiwi  of  omrvatBie  of  the  point,  it  iapoinble 

to  oaloelate  ite  valna. 

Let  a  reproMnt  an  element  of  area  of  the  point's  surface,  and 
e  the  nnple  between  the  diroction  of  tbe  lines  of  foreo  at  a»  and 

*  Paper  read  before  tbe  British  Aaaooiation. 
fSliwp^  nv**?^  aeadlea.  No.  la 
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thewcJAof  tbd  needle.    Then,  if  the  null  on  tlie  needle  towards 

tiMpliitolwP, 


over  the  rarUoe  of  the  point,  /beiniir  the  field  streofrth  at  d  a. 

Take,  noWf  tiie  caae  of  a  needle  with  its  point  ground  to  a  homl- 
eplioro,  and  amaM  (wiMt  will  Bot  be  etneUy  tnie)  tbat  the  tsIoa 
of  /  u  unillBrai  alloiwr  Ift  (m  bdow).  Then  tiM  abovs  cqaattoa 
becomea   

P=lV!or/=  ViL 


where  r  in  Lho  radiuj  of  cur%-ature  of  thq  point.  The  avera^je 
value  of  ^/P  for  positive  discharge  from  needle  B  (Table  I.)  is 
l'59.  That  for  negative  is  1  16.  The  valuoof  r  for  *ofiiie  a  need!* 
IH  rnthor  uncorluin,  an  it  taporB  towards  tho  ]  ini  Mejiwurod 
nnder  a  microdcope  it  8«oiJ3«  to  lie  b»twc6n  1  9  <  ID  ■*  and  2*3  x  10"* 
OWitimetrea.  Takins  the  mean  of  these  number*  one  obtaioB  the 
value  of  the  field  of  force,  /,  eloae  in  front  of  the  point 

/s-d^Z. =2.140  £.8.  unite  for  -i-  diacharge. 

T 

al^MO       „       n       —  n 

Tkc  hizhoList  meaaurod  value  of  /  for  diacbarge  in  air  ia,  I 
believe,  tAat  obtained  bv  Dr.  Liebig  for  KHurka  between  plates 
[PhU.  Mag.,  Jalv,  1887.  p.  lOttl— viL.  400  aDitofw  aapark- 
length  of  O-QOWoentiinetM.  Thia  ia  moeli  laaa  thaaattliar  of  the 
above  nanbsn,  bat  tbe  laMtb  of  dfaeliNtgaai  tiM  pobitla  pi^bably 
much  leea  than  OiKlM  oaottmatn.  Tbm  nonlta  laagri  HMMMvar,  be 
verified  by  oaloalation  from  potootial  data. 

Althongli  the  value  of  /  u  w  lafg*  at  the  aarliMO  of  tiio  aaedlo- 
ijoint,  the  linea  of  force  diverge  raindly,  and  at  a  very  short 
aiatanoe  from  the  point  the  field  oecomes  inappreciable.  In  other 
words,  there  oooon  witiUn  thia  abort  diatance  &  atop  d  potential 
(*)  which,  if  ttMpoiotlihianiipliacioalandaBiall,  ini^liatBlraiiaa 

eitual  to  ^,  where  Q  It  twieo  tbe  charge  oa  the  hemisphere  (Q,  aa 
already  aAHumoJ,  bein;;  aniformly  distrilmted  OVOr  tbo  paint). 
In  iboaamo  way./^  ^,  whence 

it«  vnlne  being  thus  independent  of  tbe  aomewhat  anoortain 

•juantity  r. 

For  needle  B. 

V  s  4*6  E.&  iMita  for  +  diacbaigOb 

"  ^"3         M         M        ~  II 


In  order  to  verify  tbe  above  values  of  /,  it  will  be  oonveoient  and 
eafficient  to  show  that  theee  values  of  v  calculatod  from  Pve 
ia  agfBOBiowt  with  tboee  ealowTatod  from  potential  ■leaannmnu. 

Tns  ooInmB  headed  V,  lo  Ta1>]o  L,  givea  tbo  dlflanooe  «f 

potential  in  E.S.  units  between  the  needle  and  the  plate.  Now, 
except  for  tbe  presence  of  the  needle  itscUf,  t  he  fiela  of  force  in 
whiiw  it  waa  placed  would  have  consisted  of  parallel  lines ;  for  tbe 
point  of  tho  noodle  was  arranged  in  this  experiment  to  project 
three  or  four  millimotroe  beyond  a  flat  screen  of  tinfoil  through  t 
■mall  hole  in  it,  and  the  distance  from  the  tinfuil  to  tho  dine  (a 
penny)  on  to  which  the  ncecllc  discharffod  wan  K:nall  comjmred  vrilh 
Ihf  diameter  of  tlie  flisu,  so  Imiff  ii»  the  value  of  d  was  le-<*,  ay, 
than  a  ccntimotra.  Evon  with  tho  iieofUc  in  |>o<atioQ,  the  fleW 
would  be  disturbed  for  a  very  i-mall  dintanoo  only  round  about  tho 
p<jint,  on  account  of  the  oxtromo  Hinallnfws  of  the  !at.t«r.  Henc? 
V  may  be  regarded  I-  i  .'  -'tinf;  of  two  part* -one  coiiftM: 
(vi/..,  t )  and  occurring  in  a  email  jspace  close  to  tbe  poiut ;  Ihcotiicr 
proportional  to  d  for  small  values  of  il. 

Taking  the  mean  of  the  ralnee  of  V  for  each  value  of  d,  ve 
obtain  t£o  anmbers  plotted  with  d  in  Con-ea  I.*  Tbe  upper  onRi 
is  for  poi^m  discharge,  the  lower  for  negative.  Up  to  a  dMsaae 
of  aooMthlng  leoi  than  a  centimetre  from  point  to  plate,  the  valats 
of  ▼  lio  vory  fairly  on  the  strai^dit  lines  ruled  through  them. 
V,  a  constant,  is  thus  proportional  Ui  d  ;  and  the  values  of  die 
constants  are  of  course  to  be  found  where  tbe  ruled  lines  cut  the 
axis  of  V.  Theee  points  are  hardly  di.atin^'uiAhable  froto  tJie 
values  (which  are  marked  by  croesea)  of  tlie  8t«i)  of  potential  at  the 
point  calciilatefl  above  from  V  (viz.,  4  ')  anu  3 '3).  They  ihow, 
indeod,  a  sli^'ht  tendency  tn  <  ■  i  ^  i  tliepe  valuee  ;  but  the  seree- 
ment  is  cert.ainly  «!rikin);,  eon«idering  the  complete  independcoce 

of  the  two  rot  f  1  f  meai>uromont. 

The  small  amouiil  (.3  to  t!  per  cent.)  by  which  the  potential  utep 
calculated  from  V  cxct^ds  that  calculated  from  P  may  be  uccoutiKiI 
for,  I  think,  by  the  fact  that  lii«  lines  of  forou  from  the  Q<»di» 
point  do  not  diveive  quite  as  rapidly  as  calculation  supposed. 
The  parallel  lines  of  the  rest  of  tbe  field  keep  tbem  togetoer  and 
BO  increoao  tho  tool  atopof  polontial  at  tho  point  withootalttrlagP 
in  proportion.  To  toot  thb  potot  I  aoawiroB  F  far  a  needle  olabost 
the  same  size  os  B,  flnt  ooapondhig  it  io  »  paralM  Md,  and  thaa 
with  its  point  at  tno  oentro  of  enmtam  of  •  apharfoal  mpL  lattt 

first  case,  ^waanhotttSov  4  peroentk  lata  IhaninUiaimnd: 
showing,  as  itooooM  to  mo  In  ihoVght  of  whnt  fbUowi,  thatiaO* 

uarallol  field  /  at  the  point  was  nearer  the  avango  vahwof  tin 
neld  through  a  small  distance  from  tho  t>oint-anrfaoa  than  hi  the 
radial  fidd  of  tbo  sOOOnd  case  ;  and  to  alKnut  the  same  amount  thst 
tbe  ttbos*e  discrepaaoy  requires. 

This  accounts,  moreover,  for  the  fact  that  needlo  B  is  the  oailjr 
one  which  does  not  agree  with  the  results  of  Table  IL  ItOOonitaBt 
i  f  y  )•*■•)  beiiifj        at  a  prcsBnro  of  76  centimetre*. 

.V*  rc^jiirdff  tho  moaj-ureinent  of  |K)t«iit  i[d  in  tho  nljovo,  the  elfN^tra- 
mctor  dcfcribod  in  ft  8  was  used  ;  ite  constant  being  detonnlned 
by  oouipariKon  with  ilMCt  Opoilho  bOtWMB  iMOaB  knohooC  S^OtOli^ 
metres  diameter. 

Tlio  following  are  the  readings  taken  : 


Spork  length. 

Vfrom 

?>pnrk  lon<jth 
(K.B.  unit). 

Cooalaat 

of  electro- 
meter. 

Electrometer 
reading. 

Ohaoi  lod. 

Corrected  for 
flat  platoa. 

0127 

0*190 
>> 

0*123 

O'lM 
t» 

17*8 

99 

«M 

9mi 

The  values  of  V  were  taken  frum  Dr.  Liebi^'s  pajxjr  already 
referred  to. 

I  think,  then,  it  ma]r  be  safely  concluded  tUat  tlio  attractioD  of 
a  {ilate  on  a  needlo-pomt  ia  imstknlljr  doe  ow/y  to  the  lines  of  foroe 
ending  at  this  point,  oven  wnon  tlio  needle  is  not  a  perfect  cylinder; 
for  a  conical  point  could  only  have  the  effect  of  increasing  I'  and 
so  making  the  step  of  potential  calculated  from  It  bigger  than  that 
from  V,  whereas  the  reverse  \t  tho  caw.  It  \n  true  that  thedensity 
must  bo  greater  at  the  centre  of  the  jioint  than  at  tbe  sides  of  tbe 
hemisphere.  But  this  is  what  P  chiefly  (k-|j«tidri  upon,  and  it  i* 
also  precisely  here  that  discharge  oocttre  and  tho  value  of  /  is 
required.   Hence  tho  connection  o.^tabUshod  above betwosn  P  sad 

/sooms  to  be  practically  true,  alt l>on|h  thO  OaMBptiMl  IhOt/b 

uniform  ovor  the  |ioiiit  hurf.icc  is  not. 

In  what  follows,  theruforc,  the  valitoo  «(/haTO  in  evety case 

been  determined  from  P  and  r. 

Efftei  of  Onn&iw  tf  DMrn^ny  Sw/ate. 
i  4.  Two  conclusions  appear,  then,  to  result  from  the  foregoinK- 
In  the  first  place,  the  absence  of  discharge  below  a  certain  definite 
potential,  which  is  constant  for  given  conditions,  implies  tbe 
breaking  down  of  some  resistance  before  electricity  can  pass  off  at 
a  point ;  .ind,  secondly,  tlie  fact  that  /fa  indopondent  of  d  poiau 
to  the  near  neigbbourhood  or  aotoal  anriMW  of  the  pelntaad* 

■kiat.  of  111  IK  resist anee. 

All  this  if  in  accordance  with  what  i»  known  regarding  the 
dijwharfje  of  electricity  in  j,'jutcs.  urid  ix  indeed  only  what  nne  would 
niiturully  hiive  cx^iCcted.  It  still  remain.'*  to  coniiitier  whether  the 
rtaiiisLanco  lo  dinchargo  ia  to  be  itouKht  in  the  gi"*  itM."lf,  i"  the 
surface  of  tbe  i>oint,  or  in  both. 

•  TliMo  curve*  may  appear  wlien  Mr.  ChaUooh'a  panor  is  pub- 
lished in  the  Phi/.  Mag.  tH^^mn  not  ibdvB  at  the  BiiM 
Aaaociation  Mooting. 


Digitized  by  Gopgle 


THE  ELECTRICAL.  ENGINEER,  AUGUST  28,  1891, 


203 


Takm  IL 


r. 


(  +  ) 


(  +  ) 
p  =  40 


(  +  ) 
l>3  20 


(-) 


(  +  ) 


(+) 


(+) 

(-) 

p  ^  20 

•■8 

•« 

•■8 

7-0 

9-0 

7  1 

92 

7-2 

no 

7-S 

7-4 

9  5 

7-2 

S-!i 

7-« 

St  8 

»-8 

11-0 

H-7 

13-5 

4  ft  «« t 

C  

•         .      .  . 

I  

I  

>  


0^  X  10 

1-9 

•> 

!•» 

>• 

4-08 

It 

4-tM 

■1 

6S2 

II 

711 

II 

7-83 

II 

8-71 

II 

10  9 

II 

31-8 

II 

45-7 

If 

581) 

» 

?  6,350 

2,SS0 

2,4aa 

1.400 
1,180 
835 

890 
8011 
780 
648 
3.1S 
308 
802 


7  5,200 
2,180 
1.900 

i.oao 

870 
680 

6.W 

wr* 

iW 
227 
198 

m 


?  4,600 
1,700 
1,600 
810 
848 
BI8 
470 
488 
425 
326 
162 
130 
132 


T  3,390 
1,200 
1,0B0 
880 
810 
406 
3H0 
360 
320 
290 
140 
138 
140 


M'4 
18-1 

17« 
lO-O 
18  6 

17-0 

16-  6 

17-  6 
17  4 

■21-2 
113  1 
30-9 


12-8 

12-2 
121 

1-2  1 
I-Jl 
126 
121 

14-4 

le-s 
19-9 


b  Gnrr*  17.,  r  b  piMMd  with/rt  78  ( 


Che  iWMible  wava  in  wbicii  renutUuiod  may  arise  uto,  I  think,  all 
be  iiieliid«d  undor  thrae  heads  : 

a)  It  may  exist  in  the  km  ilMolf,  to  %  greater  than  molecular 
itence  from  the  point.    For  tliiH  the  ^iis  must  become  possessed 

Homothing  in  tue  natare  of  structure  round  about  the  point — 
.,  oeaoe  to  be  gas  in  the  ordinary  sense  of  the  word— and  the 
ly  kind  of  Rtructare  that  suggentH  ittietf  as  likely  is  Uu/t  o(  the 
luriHct)  (■rottluiM  chains,  which  Pruf.  J.  J.  ThomMB  has  used 
Lh  i<uch  eflnct  m  his  beautiful  theory  of  strill!. 

fi}  It  ni«y  exist  ftt  I  ho  »urfiico  of  the  metal  only,  and  consist  in 

0  texu-iDg  away  from  the  ^xjint  by  electrical  force  of  electrfflerf 
rticles  which  arc  cliri(;iii^  to  it  (a  special  case  of  whiuh  the 
•cii»!?  of  chargisl  juvrticles  through  a  non-conducting  Ifiyor  on  tho 
int. 

( .  )  Or  it  inny  mt-Jin  the  [luUint;  off  of  «)iucthin|4;  in  tho  nature  of 
tIiu  |>oMos»inp;  »urf«ico  tension. 

As  a  matter  of  fact  ('■)  sxnd  (<■]  are  two  oi)|xj»it<3  extremes  of  the 
nie  phenomenon.  In  both,  jiarticles  .vihenng  to  tho  point  lire 
iHcd  ofT,  but  the  adhesion  of  ('')  is  normttl  to  Ihu  Furfaoo  only — 
.,  Uetwceii  tho  [mrticlci!  and  tho  inet.al  -  while  in  (c)  it  is 
iigential  to  the  surface  only— i.e.,  between  tho  particles  tbem- 
Ives.  An  actual  case  would  lie  somewbera  httw—  thatanH  aad 
■obably  much  nearer  to  (h)  than  to 

Now  in  the  case  (a)  of  (lrotthus»  ohains  the  tieH,/,  «t  the  point, 

1  measured  by  tho  pull  uixin  it,  Khould  incruiiso  us  tho  Hliarpnese 
!  the  point  increases  ;  und  for  two  reasons.  In  the  first  place, 
IT  chains  of  givea  length  there  will  be  some  average  strength  of 
eld  raqatrad  to  bmk  then,  the  mlee  «f  wfaioh  will  always  be 
■athaatbetnaaiaiedakthflaarfiue  oT  the  pcSubm  aeooookof 
M  difeiseaee  af  the  Ibiee  of  force  tbei«(  and  the  dJAaeBce 
ettraao  Uieta«a«irad  and  the  average  field  will  be  oxote  marked 
a  the  dtavgenee— 1.<-,  the  sharpness  of  (be  point— increases, 
eoondly,  the  diaiaa  will  be  shorter  at  a  sharp  point  than  at  a 
Innt  one  on  account  of  this  same  divergence;  and  this  again 
rill  necessitate  a  stronger  field  to  break  them,  for  miteh  the  same 
DasOD  thai  a  short  piece  of  iron  is  harder  to  magnetise  than  a 
>ng  one. 

The  same  sort  of  variation  of  /  with  sharpness  of  point  will 
ccur  in  the  cjuie  of  (> ),  if  the  nicchimical  pull  of  the  Bold  on  the 

.oint-wirfaco  be  lookod  on  an  having  to  tear  ofT  ft  film  rtrotche<l 
t-r  If. 

Hut  to  [juU  fimnll  [Mirticltw  off  a  {ioint  wIkmo  radius  of  curvature 
8  Ifir^'o  comparoil  witl)  their  diameters  wUl  alwayx  require  the 
tame  \aluu  of  /.  Hence  ('<)  differd  from  (o)  and  ('  )  in  rwiuirlng 
jhat  /Vtiftll  be  indeijctident  of  r. 

Tho  otfcot  aa  J  of  altering  r  waj»  therefore  invei<iigatcd. 
-itftl  needlas  were  ground  by  a  watchmukcr  to  hnninplierical 
(X)iDig  of  different  diameters  and  burni.^he<l  widi  a  Lard  i>tcoI 
tool.  The  values  of  /  in  air  were  then  det^^rminod  for  each  at 
varioai  pressures;  the  instrument  used  bciu^  the  smaller  of 
the  t«re  daaeribod  in  $  4.  Cnrm  oonnecting  air-pressure,  />, 
aad/  w(te  tlMB  plotted,  aad  frrai  thaae  tbe  numbers  given  ui 
Table  n.  wan  taken.  The  values  of/  tn  poeMve  dtMhaigo  are 
gtyea  for  three  pt— yi»— 76,  40,  and  90  oBtiBetBaB  of  mercury. 
Thowfnr  aeBaiive  dleobaige  are  only  nlven  aa  48  eentimetre». 
The  leMoe  hSng  that  the  latter  ilMnr  a  nod  deal  of  irregularity 
at  bieher  pressures,  soeming,  at  wlU  6e  seen  later,  to  depend 
larKely  on  the  condition  of  U)o  poiBt^orfacc,  which  tbe  positive 
values  do  not.  The  values  of  /  tot  needle  C  are  inserted  with 
naeries,  as  they  are  almost  certainly  toe  bi|;h.  The  extreme 
nocnesa  of  its  point  necessitated  a  very  rapid  tapering  to  the 
sharpest  part,  so  that  a  good  deal  of  the  measured  puU  must  have 
beeti  duo  to  lines  of  force  starting  from  its  sides.  This  is  borne  out 
by  the  nuiiil>ei8  in  the  four  last  columns. 

Now,  these  columns  show  that  below  a  point  radiuK  of  ,\  milli- 
metre /  varies  in  close  proportion  with  r  "  ^  and  thoy  oonse- 
ouentlv  negative  hyi)othe«i«  (>>).  But  they  also  nc^ativy  (r),  for 
the  poll  per  Btjuaro  cent  ir;u  1 : 1  iii!:;i!»l  to  a  film  of  surface  tension, 
T,  ami  radiuH  of  curvature  r  nece«»nry  to  i>roak  it  i«t  {)roportion«l 
to  T  r,  »nd  if  thin  pull  is  to  be  Biipplie<l  by /it  follows  that/' must 
be  praportioDal  to  T/r,  which  givee  -0*5  Instead  of  ~0'8  as  the 


jKiwpr  of  r  with  which  /  varies.  Even  — O-,*?  5«  higher  than  can  bo 
at  M.-i-ii.  tor  it  is  calcuUit.od  on  the  HUppoeition  that  liit  i  rj  i»  no 
cohi^ion  between  the  film  and  the  powt,  and  the  extsteoce  ol 
cohesion  would  still  further  reduce  the  power  of  r,  a«  ty^'fg  to 
bring  tbe  film  nearer  to  c1b»<  ('•]. 

Resistance  to  discharite  ut  a  point  is  thus  to  be  found  in  tho  sur- 
rounding gas,  and  if,  therefore,  practicnlly  reduced  to  tbe  breaking 
down  of  lirotthuMH  chains,  the  len);(h  of  which  uro  not  negligible 
couipATod  with  the  radius  of  curvature  oi  the  point.  I  do  not 
mean  by  thin  t«  ezclode  eatieoe>reaiitaiMe  as  a  possible  factor  in 
discbarge— indeed,  wliat  foUowa  ibewetliat  it  may  be  very  appre- 
ciable iOWt  It  liaot  Hm  wbele^  Dor,  I  balliw«,Mi  lapotteiitpertk 
of  dm  leaiateDoe  at  a  deaa  pofait. 

i  6.  After  a  point  has  been  used  for  dlaolMVge  lor  MMM  time  Its 
resistance  inereaoeB  greatly,  and  when  diaoliaiie  oaeoie  it  begins 
with  a  suddenness  and  violence  which  is  very  eagSMtive  of  the 
bursting  of  a  film.  The  effect  is  increased  if  the  point  be  now  re* 
bumiabed  (wilhont  leflrioding),  though  thbi  process  makes  it  look 
as  if  it  had  never  been  nied.  For  instance,  Curves  II.  are  those 
connecting  the  premnrw  of  the  air  with/  far  no^le  H.  Tbe 
continuous  carve  AB  represents  /  at  tbo  ccmntenoemeot  of 
[)o«itivo  difwharge,  C  D  being  for  negative.  The  reading!)  for  these 
two  curves  were  taken  alternately,  two  at  a  time,  tho  prossure 
being  gradually  incrca«cd.  They  eorro(<pon(!  to  an  unused  clean 
needle.  The  cloud  of  point*  (O  for  |)0«iiive  and  >  for  ne),'uiivo 
discharge)  was  obtained  on  att^mptinfj  to  re^^nt,  the  curves, 
and  it  was  noticctible  that  eacri  rcpe'  iiin  Liicreiu«etl  tho 
values  of  /,  though  tho  ncodle  wx«  well  ixjhuhed  on  dry  wash- 
lejkthcr  aud  rou^e  each  time.  Aft«rwariJ8  tho  needle  was  re- 
burnished,  and  the  dotted  Curves  E  F  ( -^ )  and  G  H  ( - )  obtained, 
eliowing  a  »tili  further  Ineneie of /end  no  leai  iiief{uaiil|y  in  ite 

values  than  before. 

The  above,  therefore,  furniBlie*  evidence  of  tho  (jrowth  of 
resistance  at  a  point  where  it  ib  used.  That  the  current  does 
not  penaanently  clear  the  formation  away  in  getting  through 
is  oorioae  from  tbe  readings;  but  if  a  roMiog  bo  taken 
qnkhb  after  another  with  a  point  in  this  ciendltien,  the 
seeond  valae  of  /  la  eAan  alightly  lower  than  the  ibet ;  aa  if 
the  film  bad  not  had  time  to  8niah  forming  again  after  the 
first  discharge.  Now  if  tUe  were  ae  it  would  follow  that  the 
value  of  ./',  when  the  current  stops,  should  be  lees  than  when 
it  Btart«  (for  a  awxl  point  Only;  tbo  two  values  agree  closely 
for  a  clean  one).  To  tost  this,  needle  H  was  again  taken  and 
the  %'alues  of  /  determined  for  various  air-precsuree  at  tbe  point 
when  the  current  just  stopped,  tbe  potential  of  tbe  needle 
being  gradually  dinunished  until  a  high -resistance  (7,000  w)  Elliot 
galv.moinetcr  between  tho  nocdle  and  tho  earth  stood  at  rcro.  The 
refiultfl  are  given  in  C  urves  III.  A  I!  and  C  D  for  the  unused  point 
ore  repeated  from  Curree  II.  for  coini>arij«on.  .1  K  and  LM  are 
the  new  curve*.  Thoy  are  marked  by  circle*.  The  agreement 
between  J  K  and  A  B  could  not  be  closer,  and  j^wints  unmistakably 
to  a  lemporwy  deaninf;  of  the  point  while  current  is  flowing.  L 
iot  negative  discharge,  ia  very  curious— coinciding  as  it  do«s  with 
CD  at  low  pressures,  while  it  leaves  it  so  completely  higher  up. 
It  was  noticeable  that  just  in  proportion  the  two  curves 
diverged,  the  stoppage  of  tho  current  wag  tuarkc^l  by  incroiu<ing 
Huddonness.  At  high  pressures  it  wait  icnjioHsible  to  get 
the  needle  to  discharge  at  all  with  a  small  current;  either 
tho  flow  was  dtroiu;  or  it  stopped  altogether  with  a  jerk— 
the  same  effe^  Imragh  ahneat  mierosoopic,  being  joat  par* 
ce(>tible  at  tbe  oeaeafleB  of  poaitive  discharge  olao.  Thla 
being  so,  it  foUom  that  Dm  vainea  ei y  en  tbe  negptlen  mmt 
really  correspond  to  a  etraog  enttent  ana  not  to  Che  pefait  where 
the  current  stop*.  Heoee  their  greater  valooa.  The  eoddeo 
cutting  off  of  the  negative  enn«nt  was  very  atriking,  and  sng- 
gestea  rather  forcibly  tho  covering  over  of  tbe  point  by  some  sort 
of  film  that  h.ad  been  jierforated  by  it^  It  is  tmo  that  the  positive 
discharge  was  hardlv  ailuctod,  b«t  thia  is  only  an  oxample  of  what 
has  been  already  alludc<I  to— the  relatiTaly  gvaator  inrtnbillty  oC 
nagntive  than  of  positive  dij-charge. 


(  To  U  coiui>imd.J 
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THE  E  A.— CARDIFF  MEETING. 

The  general  opinion  of  the  Cardiff  meeting  is 
onfavoorable.  Perhaps  a  good  deal  of  the  adverse 
critioiain  htm  been  caiued  by  Che  weattier;  for  a 
more  depressing  time  it  would  be  hard  to  conceiYe, 
even  if  it  was  ordered  from  Brnmmagem.  The  spirits 
of  the  excorsioniste  have  been  much  adolterated 
with  water ;  and  ibm,  no  doubt,  bee  xeMtod 
upon  the  number  ci  members,  the  atteaduM 
at  the  sections,  and  the  discussion  of  papers. 
People  who  go  through  rain  to  the  sectional 
meetingi  are  lees  indined  to  take  a  &votinUe 
view  of  the  paper  under  eoonderation  than  if 
bright  sunshine  and  genial  weather  attended 
their  steps.  Bat  with  every  allowance  for  bad 
weatlwir,  we  imagine  it  will  be  admitted  that  the 
idiaff  baa  been  Romewbat  in  excess  of  (lie  fftia  ti 
this  meeting.  Still,  there  have  been  some  pood 
papers  read  and  discussed.  The  most  important 
and  suggestive,  so  ftr  as  tike  eleotrioal  indnstiyis 
concerned,  was  a  paper  by  Mr.  A.  R.  Bennsttf  read 
on  Tuesday  before  Section  Q,  describing  an  ebe> 
trical  exchange  system  for  large  towns.  It  IB 
admitted  that  in  most  large  towns  many  straeta 
are  congested  with  traffic,  and  if  some  siiupk- 
means  could  be  found  for  conveying  parcels  and 
small  packages  it  would  greatly  benefit  busi- 
ness people,  "hb.  Bennett,  as  we  eay,  put  forward 
a  scheme  which  was  admitted  by  the  section  to  be 
carefully  thought  out,  though,  of  sotirse,  as  8ir  F. 
Bcamwell  pointed  out,  its  cost  and  the  returns 
to  be  obtamed  determine  its  practicability.  Tlis 
prinoipal  question  is,  will  it  pay?  and  if  that  is 
answered  satisfactoril}-,  tio  doubt  sooner  or  later  the 
suggestion  ao  ably  put  forward  will  bear  good  fruit. 
We  shall  give  this  paper  complete  in  doe  cooisa 
While  recollection  of  the  meeting  is  fresh,  it  may  be 
worth  wliile  to  call  attention  to  the  method  of  pro- 
cedure in  i:iection  A.  Many  of  the  papers  are  of 
a  highly  teehnioal  cfaaiaotev,  and  it  is  diffieslt  Is 
follow  tbe  antiior  in  the  reading.  This  is  especially 
the  case  on  days  when  the  first  paper  has  been  given 
more  than  its  fair  share  of  time,  and  other  papers 
following  have  to  be  shortened  or  given  in  panto* 
mime  to  get  tbroai^  the  progcamme  for  the  day. 
The  later  papers  are  neither  properly  read  nor  ade- 
quately discussed,  even  when  suitable  for  discussion. 
A  very  luge  number  of  the  papers,  however,  aienot 
at  all  suited  for  discussion,  yet  it  is  the  Asbion  to 
pretend  to  discuss  them,  and  one  or  more  gentlemen 
who  have  nothing  to  say  are  asked  to  say  sweet 
nothings  in  a  purely  formal  manner.  The  desertptiOB 
of  experiments,  often  an  interim  description  of  an  in- 
complete investigation,  should  not  be  permitted  to 
occupy  much  time  in  the  section.  The  ftjpi  of  the 
rosearob,  with  tbe  results  obtained,  is  all  that  ia 
required  to  give  priority.  The  wearisome  iteration 
of  connections  of  apparatu.s  is  not  wanted.  A  good 
diagram  will  give  all  this  without  a  mass  of  verbal 
description.  The  papers  ought  to  be  dassifod; 
those  requiring  no  discussion  ought  to  come  after 
those  that  require  discussion.  There  is  afaatazeof 
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these  oieetiugB  becoming  only  too  common,  and  that 
is  a  tantaliamg  reference  to  an  incomplete  investiga- 
tion. We  aro  told  (hat  the  studenlr  or  pcofenor  is 
tnrraj:'  1  upon  somf^thing  wonderful  and  important, 
but  that  at  present  the  work  is  nnfinished.  So  much 
tOM  is  WHted,  aud  before  another  year  the  half- 
completed  ezperimenta,  nevw  oontmned,  ue  for- 
gotten, end  the  aeetum  hean  nothing  farther  ebout 
them. 

A  metter  more  nearly  eonceming  the  managers  of 
technical  papers  rather  than  their  readers  might 
well  be  considered.  Is  it  impo«sil)le,  for  Rxample, 
to  distribute  a  complete  list  of  all  the  papers  to  be 
brought  before  the  section  upon  the  first  morning  of 
the  meeting?  As  things  are  now  managed,  it  is 
a  purgatorial  task  to  report  theso  technical 
papers.  In  fact,  tbey  could  not  and  would  not 
be  reported  at  all  if  authors  Sknd  secretaries  did 
not  hand  over  the  M88.  It  often  happens,  how- 
ever, that  more  than  one  person  wants  a  M8. 
at  the  same  time,  aud  because  of  the  physical  im- 
possibility of  several  men  having  the  same  MS.  in 
different  plaoes  at  the  same  time,  a  greater  strain 
is  put  upon  tliosc  who  have  to  obtain  the  copy.  If 
the  list  of  papers  was  known  upon  the  first  day, 
arrangements  could  be  easily  made  with  authors,  aud 
less  trouble  ezpoienced  in  this  direction.  We  take 
it  for  granted  that  the  associatioji  in  for  the  lulvance- 
ment  of  science,  and  that  authors  require  publicity  for 
their  papers — a  pubUcity,  too,  uot  given  by  a  hurried 
reading  before  a  dosen  hearers,  and  an  abstract 
in  the  Proceedings  published  six  months  hence. 
Section  G  is  by  far  the  host  inannfred  as  rc(:^ards  tliiss 
giving  of  information.  The  greater  part  of  the 
sbstMcta  axe  really  ready  when  the  meeting  opens, 
nnd  can  be  obtained  opon  application  to  the 
secretariee. 

The  British  Assodation  wonld  cBe  of  inanition 
wen  its  prooeedings  to  pass  unnoticed  for  a  eonple  of 

years.  It  ha.s  no  rrteat  claim  upon  the  sympathies 
of  the  public,  and  though  conversazione x  and  picnics, 
garden  parties  sad  balls,  may  give  the  necessary 
raersation  while  work  is  taking  its  share  in 
the  meeting,  these  social  pleasnrcs  will  not 
lead  to  the  advancement  of  science  nor  keep 
Hie  aasoQiBtion  sUve.  There  is  a  growing  dissatis- 
faction in  aUowing  certain  men  to  act  pretty  much 
as  they  like.  Papers  &om  these  men — scrappy, 
Ottfiuished,  or  finished — are  put  before  better  papers 
of  other  men.  Time  is  wasted  in  the  mormored 
congratulations  of  a  mutual  admiration  society, 
while  throur;h  these  indulgences  time  cannot  be 
ibttud  for  the  proper  consideration  of  papers  by 
other  men. 

That  our  interpretation  of  the  necessities  of  the 
age  is  the  correct  one,  and  that  it  is  the 
technical  press  which  advances  science  and  not 
sectional  meetings,  is  proved  by  the  result  of  the 
discttsaion  on  units  held  under  the  joint  auspice  of 
Sections  .\  and  G.  The  result  really  was  that  every 
speaker  wanted  some  change  or  other — hardly  any 
two  Affcesd  is  to  the  aeoeesity  of  any  particular 
changB,  aod  it  was  hoped  the  technical  jouxnals  would 


take  the  matter  up,  aud  by  some  means  so  bring 
afhirs  to  a  foons  that  the  Measurement  Com- 
mittee may  next  year  bo  prepared  witli  a  proposal. 

If  we  know  aught  of  the  feelinfjs  of  technical 
papers,  and  the  ideas  of  practical  men,  we  Imagine 
they  will  decline  to  trouble  themselves  about  the 
matter.  The  desire  for  continued  change  is  not  to  be 
coTmncndcd.  Better  wait  a  little  than  change  things 
too  soon,  a  proceeding  which  would  only  necessitate 
another  change  almost  immediately. 


THE  ELECTRICAL  TRANSMISSION  OF  POWER  AT 
FBAHKFOn. 

A  Kenter's  tel^ram  from  Franhfort^m-Maan, 

Aii>^'tiRt  25th,  has  the  following'  important  statement 
announcmg  the  success  of  the  Frankfort  transmis- 
sion of  power — an  announcement  which  may  be 
tsirly  construed  into  one  of  the  most  eventfiil  ooeor^ 
rcnces  of  the  nineteentli  century :  "  At  noon  to-day 
the  electric  lamps  in  the  exhibition  here  were  lighted 
for  the  first  time  by  the  current  trausmitted  firom 
the  gmeratittg  centre  at  the  Laoffian  iaUs  of  the 
Neckar,  over  100  miles  distant  from  this  city. 
Yesterday  the  various  authorities  of  Wurtomberg, 
Baden,  Hesse,  and  Prussia,  through  whose  territory 
the  cable  passee,  fonnally  took  over  the  undertaking, 
and  suhsequently  made  it  over  to  the  General 
Electricity  Cotnpajiy  of  Berlin  and  to  the  Oerhkon 
Macliiiie  Works  of  Switzerland,  the  constructors  of 
the  plant  and  electrical  appliances.  At  eight  o'doek 
in  llie  evening  the  electrical  current  was  transmitted 
from  Lauffcn  along  the  cable,  and  it  wa.s  found  that 
the  precautionary  measures  adopted  along  the  cabl« 
line  to  ensure  the  safe  teansmisston  of  the  eleetrio 
ciurrent  were  perfect.  The  representatives  of  the 
Wurtemherp  authorities  had  assembled  at  Lauften 
itself,  the  generating  centre,  while  the  representatives 
of  the  Baden  and  Hesse  authorities,  togethor  with 
Herr  von  Miller,  representing  the  exhibition,  Herr 
Ebcrt,  representinti;  the  Imperial  Postal  Department, 
Herr  Strecker,  the  head  engineer  of  the  Telegraph 
Department,  Herr  von  DobrowoUd,  tepresenting  the 
electricity  company,  and  Prof.  Weber,  of  the  Testing 
Committee,  met  at  Ebcrbach,  on  the  confines  of 
Baden  and  Hesse,  where  they  made  some  experi- 
ments. The  transmission  of  tiie  eleotrieal  eorssnt, 
derived  from  water  power  over  a  distance  of  108 
miles,  is  therefore  an  accomplished  fact." 

We  may  add  that  we  learn  that  the  voltage  has 
already  been  run  up  to  16,000  vdts,  and  the  trans- 
ferrcd  power  to  over  80  h.p.,  used  to  supply 
BOO  nicandescent  lamps  and  to  drive  a  motor  for 
pumping  water  to  the  artificial  waterfall.  The  cost 
of  the  nndertaking  is  given  at  JB4O,O00. 


CORRESPONDENCE. 

"  <  iiic  nmn  i  wortl  li  no  man',  word 
Jucuca  De«di  Ibal  buth  Iw  li«anl," 


THE  ST.  P.\JCCRAS  EXHIBITION. 

Sut, — If  you  will  kindly  publish  this  Isttw  in  your  nsat 
nis  we  sbaU  be  gMSly  oli%Bd,  £Dr  slthoi^  thsnattv  is 
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neither  edifying  or  im|)ortanb,  since  circulars  containing  an 
inaccurate  sUtement  concerning  us  have  been  priated  «Dd 
distribatad.  we  feel  bound  to  iSko  aome  ootie«. 
We,  in  eommon,  we  praaoine,  with  Uie  mt  of  ibe 

exhibitors  of  the  recent  St.  Pancras  Elcctrii  .1!  ExhiVjition, 
have  received  from  Mr.  t^clcston  Gibb,  the  trcasiu-er,  a 
balance-sheet,  accompanied  by  ;i  circular,  concluding  thus  : 
"  If  Mesara.  Potter  and  Joel  uejr  the  beUnce  atill  due  from 
them— vii.,  M.  10i.lOd.r-t]iii  will  bedirtributed  ata  fotnre 
date." 

The  facta  are  aa  follows  :  We  refused  to  pay  our  account 
in  full,  pointing  o\it  that,  owing  to  the  telephone  exhibit 
having  been  placed  in  the  ante-room  which  formed  the  sole 
means  of  access  to  and  egress  from  our  stand  for  the  first 
weak  of  the  eixbibition  (eipeciaUj  during  the  evenitigs), 
viaitan  were  qnfta  unable  to  reach  otrr  ezhilrit,  the  throng' 
In  the  telephone-room  being  so  dense. 

Any  of  the  exhibitors  will  corroborate  this,  and  it  was 
folly  recognised  at  the  time  by  the  committee,  the  tele- 
phonea  being  olttmately  removed  to  a  corridor  00  the 
ground  floor. 

Needless  to  say,  the  surrcsa  of  our  exhibit  was  Roriouslv 
marred  by  this  blunder  on  the  jui  t  of  those  responsiblo  for 
the  arrangements. 

On  June  5  last  we  wrote  to  Mr.  Eccleston  Gibb 
iQgraiting  that  a  question  had  arisen  with  reference  to  our 
aeoonnt  and  enclosing  cheque  in  settlement,  which  cheque 
was  accepted,  and  until  the  rooeijpt  of  the  circular  in 
question  we  wwa  luidar  the  tnprwami  that  the  natter  waa 
settled. 

We  think  that  the  pubUeation  of  such  a  statement  as  that 
eomplunad  of  show  veiy  quertionable  tasto  on  the  pert  of 
Mr.  CKbh,  or  whoever  nay  be  reeponsiblo,  and,  in  conclu- 
sion, we  beg  to  state  that  wo  do  not  for  a  momont  admit 
that  an^  balance  is  duo  from  us,  nor  have  wo  any  intention 
of  nakiug  any  further  paymant— Yours,  etc., 

Henry  F.  Josl  ako  Ckx 

31,  Wilson-street,  E.C.,  August  26,  1891. 


ELBOTBIOAL   TRADES  BECnON.— FBAKKFORT 
EXHIBITION. 

Sir, — The  sub-oommittee  recommends  that  gentlemen 
joining  the  party  in  connection  with  the  Electrical  Trailes 
Section  of  the  Lotidon  Cliainljer  of  Commerce  should  travel 
Fi4  Dover  and  Ostend,  leaving  Uolborn  Viaduct  Station  by 
the  train  at  10  o'clock  a.m.  on  Saturday,  the  5th  September. 
Each  member  of  the  party  should  provide  himself  with 
the  neeeaaary  travelling  ticket,  and  it  i»  recommended  that 
Biich  ticket.?  be  obtaine<l  through  Messrs.  Cook  and  Son, 
Ludgate  circus,  EC,  the  fare  being,  fid  Dover  and  Ostend, 
£5.  IGs.  first-class  return,  available  30  days  The  ticket 
should  be  taken  on  or  before  the  2od  September,  and  in 
the  event  of  this  being  done,  Meaara.  Oook  and  Son  will 
engage  reserved  railway  carriages  between  London  and 
Frankfort,  and  members  are  requested  to  specify  that  they 
belong  to  the  Klectrical  Trades  Solution  p.ii  ty.  Members  are 
further  notified  that  ladies  may  be  inchidcd  in  the  party. 

With  regard  to  hotel  accommodation  the  sub-committee 
oonld  mit  voU  engage  definitely  aiiffira'ent  rooma  heiora* 
liand  for  the  anttre  party,  bat  m  committee  anggaata  to 
members  to  adhere  to  the  following  suggestions,  in  which 
case  they  will  no  doubt  be  suited  for  rooms.  They  can 
either  bay  eoapons  for  roomx  and  dinners,  through  Messrs. 
Oo<dc  ain  Sona^  for  the  Swan  Hotel,  Frankfort,  and  if  such 
conpona  are  tucen  at  the  aame  time  m  the  ticket,  Meaara. 
Cook  will  take  steps  to  reserve  sufficient  and  good  accom- 
modation. Or  members  of  the  party  can  secure  rooms  at 
the  IJritannia  Hotel,  or  Hotel  liomscher  Kaiser,  if  they 
write  to  the  proprietors  about  a  week  beforehand,  mcn- 
tioniog  that  they  bakog  the  Ebetckal  Tadn  Section 
party. 

The  committee  is  in  communication  with  the  president 
of  the  Electro  Technical  Society  of  Frankfort  with  respect 
to  tickets  for  the  various  events  iu  connection  with  the 
I  and  congress,  and  gentlaimn  will  be  advised,  if 
/,  aa  to  what  special  anangMBMiti  can  be  made  in 
thk  iwpwiL-^Toars,  etc, 

Kimnc  &  Mtnaar,  fleeNtacy. 


THB  BBITISU  ASSOCIATION  AT  CARDIFF. 

FRBBIDENTIAL  ADDRESS  BY  WIUJAHt  HUfiOINS,  Esq., 
D.C.L.  (OxoH.),  LL  D.  (Caktab.,  Eniir.^  ac  Dcbu>.),  i>a.Di 
(LcuD.  Bat.),  F.B.B.,  F.B.A.8.,  HoK,  F,It.B.B.,  wjc.  Com 
avoiiOAm  BB  lTmricitt  ob  F^uxol 

{Omtinued  from  page  186.) 

Prof.  Rowland  looks  to  tho  PoUr  tines  which  nro  anaccoant«d 
for  OS  a  means  of  cuubtin;;  him  t.o  dir-cover  8ucli  new  UrrMlrial 
olemontu  iu<  Htill  lurk  in  r.aro  mincriili'  nnd  earths,  by  confrontini; 
t.lifir  s|irTtrA  <tirc'ctly  Willi  t'mt.  nt  (lie  8vm.  Me  has  already  resolvad 
yltnutii  H|>cctra'<co|>iL'uUy  mU)  llireo  cocnuonent«,  and  ACtUAlly  into 
two.  Tho  comi)arison  oi  tho  refiulta  of  this  independent  ari;ilyti'-.\^ 
method  with  the  remarkablo  but  different  cooclusiona  to  which  M. 
Lecoq  de  Boiabattdran  and  Mr.  Crookaa  have  bean  led  rec[«ctivei;, 
from  sMOCCeaoopto  obwrvatioa  of  these  bcdise  whea  glowing  nndar 
mokodar  bonbardment  in  a  veoaoi  tube,  wfll  be  awamn  with 
modi  farteraat.  It  is  worthy  of  rasBeiktiiaib  as  oar  kB0iilsd|saf 
the  iipectram  of  hvdrogon  in  its  oomplete  form  eaaae  teas  ma 
the  stars,  it  is  now  from  the  san  that  cnemiatry  ia  ptebaM|y  atoat 
to  be  enriched  by  the  discovery  of  new  elemente. 

In  a  discuNiion  in  tho  Bnkormn  loctaro  for  IHSSof  what  wokntv 
up  to  that  time  of  the  Kun'8  corona,  I  wait  led  to  the  ooacloiioa 
that  the  corona  is  OMontlally  u  phonotiienon  similar  in  the  oause  oi 
formation  to  tho  tJiil.'<  of  romctfl — namely,  that  it  coni*i»t*  for 
till'  tiiri.Ht  [larl  [irobriliU  u!  in^il  t  or  going  from  tho  sun  uijiicr 'be 
notion  of  .'I  forre,  i><:i-isib!y  fleet riccil,  which  vftrios  fvs  tho  Biirface, 
ami  can  therefore  in  tlio  cjwe  of  hijj;hly  iiltonunte<l  matter  easily 
master  the  foreo  of  ijravity  even  near  the  nun.  Thoujjh  ouuiy  of 
the  coronal  (virticle-H  may  lolurn  to  the  f>\in,  tho*ie  which  form  tbo 
long  ray:)  or  struamcra  do  not  return  ;  Ihcy  »0|i<u^te  and  aooB 
become  too  diffaBed  to  be  any  longer  viaible,  and  may  waU  fs  to 
furnish  the  matter  of  the  lodiacal  liglit,  which  otherwiao  has  aot 
roeaivod  a  aatlaiecteiy  eaplanettoii.  And  ferthor,  if  •ndi  a  fora 
exM  attbeaoB,  thediaag****'  tenosttlil magnetism  may  bedoa 
to  dtreol  electric  action,  aa  the  earth  moves  thraagh  liooi  oi 
inductive  force. 

Those  conelttfciona  apfiear  to  bo  in  accordance  broadly  with  tbs 
lines  along  which  thought  haa  been  directed  by  the  rwalt«  of 
subsequent  eclipses.  Prof.  Bchuet«r  taken  an  oMontially  umiUr 
view,  and  suggosta  that  there  may  be  a  direct  electric  connection 
between  the  nun  and  the  planets.  Ho  asks  further  whether  the 
•uii  may  not  act  like  a  magnet  in  con»e<iuenco  of  it«  revolution 
Bboul  1'.-  axis.  Prof.  Bigelow  h<i»  recently  tr©i»t<xl  the  oomnal 
fonnn  by  the  theory  of  spherical  harmonics,  on  the  HU|>po«lJOin 
that  we  see  phenomena  similar  to  thoRe  of  free  electricity,  tho  r»y» 
beinp  lineo  of  force,  ami  the  coronal  matter  discharged  from  thasiUt 
or  at  least  arraogod  or  coutrollc<l  by  these  forces.  At  the  ortraai- 
ties  of  the  •traaina,  for  some  rcasonK,  tho  repnUva  povsr  tasy  bs 
lost,  and  KraiitatioD  set  in,  bringing  the  matter  bav  te  the  mdi 
The  matter  whiohdoaskeratheaaBiapsnistoBtlvtcaasnertaato 
the  ecjuaiurial  ulaae  of  the  eorone.  laMOt,  the  aadiaoal  light  ay 
be  the  aocumolation  at  great  distances  from  the  sun  alone  tlu* 
equator  of  such  like  material.  Photographs  011  a  larger  scaM  will 
bo  dcairablo  for  the  full  dovoIopmoDl  of  Ino  oondusiotw  which  may 
follow  from  this  study  of  tba  onrved  formaof  the  coronal  stractnn;. 
ProL  Schaeberle,  however,  oonnidera  that  the  coronal  pb«DOiaen» 
may  bo  aatiafactorily  accounted  for  on  the  supfwition  that  the 
corona  is  formed  of  etrcjims  of  matter  ojoctod  mainly  from  the  «p<J< 
zones  with  great  initial  v-iijcitu  ■",  but  Hmaller  than  3S'2  mile*  » 
second.  Further,  that  the  diikrent  tyixwof  the  corona  are  due  » 
the  eflects  of  j)cra|>ecti\e  on  tl>e  strcjims  from  the  earthlspllSSSl 
the  time  relatively  to  the  piano  of  tho  solar  ctiuator. 

Of  the  physical  and  the  choraical  nature  of  the  ooronsl  BattiJ 
we  know  very  Uttlo.  Schuster  concludes,  from  an  examinatiOB  SI 
the  eclipaes  of  1882,  188.1,  and  1886,  that  the  oOBtiaaoas  sneetrida 
of  tho  corona  baa  the  maximum  of  aotinio  iotanaitar  difplaosa 
considerably  toveida  the  led  when  oompaied  with  the  speotriBii 
of  the  sun,  wUch  ahona  that  lb  can  enlyte  dee  in  small  part  ta 
solar  light  scattered  bsraaaallpartides.  The  Unas  of  aakiDm 
of  hydrogen  do  not  appear  bo  lorm  part  of  the  aocaial^a^'j'- 
the  corona.  The  green  coronal  line  has  no  * 
hi  tarreatrial  snbetanoea,  nor  has  Schuster 
any  of  our  elements  in  the  other  lines  of  the  corona. 

The  spectra  of  the  sUrs  are  almost  infinitely  dirersified,  >'o^ 
can  1x3  arrangoti  w  ith  .some  e.xccptionB  in  a  norio*  in  which  tM 
tt<ij.ii'eiit  >(iectia,  e3[-.i;ci.illy  iri  tlie  [ihot<i;_':  ajihic  region,  are  scarcely 
fiiBtinguishable,  |xiaaiiig  fruiii  tho  bluihh  v.  liite  stars,  like  S'"?*; 
through  stars  more  or  less  njlur  in  charnclcr,  l-o  stjirs  with  ba^*" 
s[)ectra,  whicli  divide  thpmfnlvna  int-o  two  apparently  indepcoden* 
group!",  according  as  tluj  Hti-jngcr  &\iiu  of  the  bands  i»  towsWlSiaa 
mi  or  tho  bluo.  In  isuch  an  arrangement  tho  sun'i  place  is  to  JUS* 
tho  middle  of  tho  oeriea.  . 

At  present  a  diflaronoo  at  opinioo  sxiata  as  to  the  <iu"<^.  „ 
the  aariaa  ia  whleh  evelabioB  to  proaaading.  whether  by  fi>rt>>«' 
eaBdeaaalianwhlie  etaie  fiHa  late  bhe  onogo  and  red  <Uie««;>^ 
whether  thaaa  man  oobMusd  aban  an  yoaagar  and  inUbaoons 
white  by  iaeroasiaKaga.  The  latter  view  was  st^gsstsd  ay <i*v 
stone  Stoney  ia  ISn*  ,  ,1,. 

About  10  vean  i«d  Bitter,  in  a  series  of  onfien,  dwcussed  tw 
behaviour  of  gaseous  masses  during  condensation,  and  the  P'^^'v^^ 
resulting  constitution  of  the  heavenly  bodies.  According  w 
a  star  pasfot*  through  the  orange  and  red  stages  twice, 
a  comimrativoly  short  period  of  increasing  Ujmjicruture  w.neli^" 
mlaatea  in  the  white  stage,  and  a  seoond  time  daring  amow  g; 
loniiadalaieafgmdoaleaailBe.  HbaamaabadtliablSa»MP">* 
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«f  banded  flten  nuty  oomapcmd  to  thoao  differont  porioda :  the 
joang  stoni  being  Ooee  la  wUdi  «lw  etrangMr  edge  o(  the  dark 
tnod  u  towmrdfl  Che  bttie,  (he  other  banded  atara,  which  are  refat- 
tirely  leas  luminous  and  few  In  numi)«r,  belqg  those  wtich  are 
^prooching  extinction  through  age. 

fojcently,  a  «iiniUr  evolutional  order  bao  been  snggested,  which 
is  hailed  upon  the  hypothenia  that  the  nebula:  and  atara  conaiat  of 
colliflintf  meteoric  ntonea  in  differemt  atagee  of  oondenaation.  More 
nctntly  th<3  \  ie\»  h«e  been  put  forward  that  the  diveraifled apeotra 
of  the  -"tAis  ilo  not  rf[irc<etit  th©  i«ta{?<^  of  an  evolutional  !»TOp:r«»ss, 
bur        due  for  the  ino.-l  p;irt  to  rlillcrcnc-ca  of  oriiriiial  constitution. 

Thv  ffw  niiiii.lea  which  can  bp  jjiven  to  this  |>firt  of  the  a(i<ir.:'-''s 
arc  msutficif  tit  lor  a  (ii-TiiMnion  of  lliese  liilTorciit  vicwu.  1  piir(ioi«L', 
Uj«uelor«j,  to  fltAte  biiedy,  atitl  with  rOMjrvo  tm  the  ("ubject  is 
obacure,  aomo  of  tlie  coiiPKicrjitionR  from  the  charoi't^irR  of  thoir 
^i«ctr»  which  appeared  to  iiie  to  be  in  favour  of  tlie  (ivoiutioitiil 
onlarlD  which  i  arranged  the  atara  from  their  photographic  aiiectra 
leU71>  Aia  order  ia  oaaentially  the  aame  aa  Vogel  had  previoualy 
IMpoead  fn  hk  nhmtficntlen  ef  the  M^n  in  1874,  in  which  the 
wnfta  atan,  wUeh  an  Biaet  muneruuH,  ropreaaat  the  early  adult 
aod  aaoat  iieraiatent  atage  of  atellar  Ufe»  the  aoiar  eondition  that  of 
ful  nMtnrity  and  of  oonmeneinR  afre :  while  in  the  orange  and 
led  atara  with  banded  apectra  weaeo  the  netting  In  and  advance  of 
old  ag^.  But  this  atatement  must  bu  tnkoa  broadly,  and  not  aa 
oaMrtiog  that  all  Ktara,  however  diOerant  io  maaa  mui  poaaihly  to 
wmo  small  extent  in  origiBal  ooaalltation,  eiblhlt  one  Inverieble 
«ar«!«si»ion  of  F[ieetm. 

In  tho  »i>eclra  of  the  white  stars  the  dnrk  metallic  lino*  ftro 
rvl;iti\  elv  irjfrHippicuous,  awl  occiu-ionally  absent,  ftl  the  s-jitno  time 
thiit  thi_  iliiTr.  ;inei'  of  hydrogen  arc  usually  strong',  ami  more  or 
lu»  bnnul,  ujion  ii  t>on{jnnou«  njwctruai,  which  ia  rem*rkable  for 
it«  brilliaacy  at  the  blue  end.  In  nonie  of  these  atara  the  hydrogen 
and  some  otAer  lines  ure  bright,  and  »ometjmo«  variable. 

Aa  the  greater  or  leaa  prominence  of  the  hydrogen  line.s,  dark  or 
hriKht,  ia  charactoriatic  of  the  white  M-nr^  n  c1iu<k,  uui  diminlahoa 
siadwdly  with  the  laooaaiqg  and  increuce  in  ^trongth  of  the  other 
mm,  we  are  jmifaaMjr  jtulifled  in  regarding  it  as  due  to  some 
wadilioae  wUeh  ooeur  naturally  during  tha  mugraaa  ol  ataller 
lif^  and  not  to  •  peoaliarity  of  original  eeaaUtauea. 

To  produce  a  atrong  ahaarptian  epectrum  a  aufaaitance  must  be 
at  the  pnrticnlar  temperetora  which  it  ia  notably  abaorptive  ; 
atul,  further,  this  temperatOfa  BMsr,  be  aufTiciontly  below  that  of 
the  region  behind  from  whtab  tile  light  comes  for  the  gnu  to  a{>(>ear, 
to  far  a<>  its  Hpecial  raya  are  concerned,  as  dnrkneaa  u|)on  it.  Con- 
nderin;;  the  hiL'h  temperature  to  which  hydrogen  muat  be  miaod 
before  it  can  nhow  itj"  eharnct^srintic  emt.nfion  .ind  nbwirntlon,  we 
thall  prob«bly  bi>  right  in  attrihulinr;  tho  l  elat ive  feebleneaa  or 
»b»enpw  of  the  other  line.«,  not  to  the  (iftucity  of  the  metallic 
rii|«jure,  hut  rather  to  thoir  V>eiii^'  hot  relatively  to  the  sub- 
»iatice««  behind  them  to  show  feebly,  if  at  all,  by  reveraion. 
Such  a  atato  of  thing.i  would  more  probably  bo  found,  it  scoma  to 
me,  in  conditiona  aiiUinor  the  aolar  atagOk  A  oonaidorablu 
cooling  of  the  aun  would  probably  give  riae  to  beaded  apectra  due 
le  oompounda,  or  to  more  complex  moleoalea,  which  might  form 
■ear  the  oondeoaiog  ptanta  of  the  vapoura. 

Ihaeoo  and  aters  are  generally  regarded  aacaaaiating  of  glowing 
vapoaia  aarrounded  by  a  photoaphere  wbareeondeaaatioo  ia  taking 
pawa^tbe  temperature  of  the  photospherfe  layer  from  which  the 
greater  part  of  the  radiation  oomea  being  constantly  renewed  from 
the  hotter  matter  within. 

At  tho  purfaeo  the  convei:tion  currents  would  be  atronp,  pro- 
dacin^  .1  confciderablo  commotion,  by  which  the  different  t:;ii*as 
Woulrf  l;«  niixoii  and  not  allowcfi  to  retain  thti  inequality  of  pro- 
portion* at  different  level."  due  to  thoir  vajxiur  flenRittef. 

\ow  the  eiTiriditiotiT"  of  the  radiating;  phot<X|)here  and  those  of 
the  2ja.~Cj'  above  it,  on  wfiieh  the  ehaianter  of  the  ."[K'ctrum  of  a 
Mar  diiptudj",  will  be  dot.onnine«l,  not  only  by  teiiij/Cfftture,  but 
J>l*o  by  the  fi>r«  of  f,-ravity  in  these  regione  ;  thia  force  will  ht- 
lixed  by  tho  atar's  sjuua  :uid  ila  nUitga  of  condensation,  and  will 
beeeme  greater  aa  the  atar  continuea  to  condense. 

Ia  the  OMO  of  the  snn  the  force  of  gravity  has  already  beaone 
«>  treat  at  the  aurfaoo  that  the  decrease  of  the  danaitj  ot  tba  naaa 
Maat  be  aatlwiuely  rapid,  passing  in  the  sjiace  of  a  few  inOea  mm 
ttmoepheric  preasure  to  a  density  infinitesimally  small ;  conae- 
qaently  the  temperature  gradient  at  tho  aarface,  if  determined 
•olely  by  expansion,  muat  be  extremely  rapid.  The  gases  here, 
however,  arc  exposed  to  the  tierce  radiation  of  the  son,  and  unless 
vboUv  transparent  woidd  talie  np  lieat,  aapadaUy  if  any  aoUd  or 
liqui<r  pertieloa  wete  pieaeat  fraa  eoadaiaaalioa  or  eoaivaotion 

e-jrront*. 

From  these  rauHOfi,  witliiii  a  very  Htiiall  ext-ent  of  8[iace  at  tho 
nir£»cf  of  the  ^iin,  nil  bodies  with  wbicii  wts  nro  acijuaintod  ."hould 
fall  to  a  con<lition  in  which  the  extremely  tenuou.i  ^'Eut  could  no 
longer  irive  a  visible  ."(xictrum.  The  inm<jiiificance  of  the  anjjlo 
■ubt«ndcd  by  tins  i-jMicc  as  soon  from  tho  oarth  should  cause  tlie 
boundary  of  ilio  volar  atmosphere  to  api>eai'  deiinod.  If  the 
boundary  which  we  see  be  that  of  the  aun  proper,  the  matter  above 
it  will  have  to  be  regarded  aa  in  an  oasmtially  dyoamical  con- 
ditiaa— aa  aasemblage,  ao  to  apeak.  «f  gaaeooa  preJeetAaa  for  the 
BMM^  Dart  falling  back  upon  tbo  ana  after  a  greater  or  leaa  range 
if  fligatk  Bat  in  any  caee  it  ia  within  a  apace  of  relatively  amall 
airtaat  in  the  aun,  and  probably  in  tho  other  aolar  stara,  that  tho 
leveroion  which  in  manifested  by  dork  lines  is  to  be  roj^arded  as 
Inking  pUc«. 

PasBtng  backward  in  the  star's  life,  we  ahould  find  n  gradual 
weakening  of  gravity  at  the  aurfaoe,  a  reduction  of  the  temperature 
gradient  «f>  far  a<t  it  was  determined  by  expanKion,  and  conveetion 
enrrenty  of  le>"  violence  ptoducinn  1ohi<  intorferenco  with  the  pro- 
portional quantitioa  of  gaaea  doe  to  their  vapour  deoaiUes,  wolle  J 

the  efEeeU  of  enpcioaa  wonld  beauita  eiteaaive.  I 


At  lait  we  might  oome  to  a  itate  of  things  in  which,  if  the  Ktar 
were  hoi  enooga,  oa^  hydrasaa  miglM  be  fluihciently  cord 
rebtivaly  to  the  radiatioa  bahiaa  to  produoe  a  atrong  abeorpiion. 
The  hyaw  vapooin  wovld  be  jxotected,  «nd  nught  oonUnue  to  be 
relatively  too  hot  for  tbair  Iinea  to  appear  very  dark  upon  tha 
continnoua  !>peotniTn  ;  bcaides,  their  Iinea  might  be  pombly  to 
aome  exten  t  erraced  b  v  the  fx>ming  ia  nader  enob  eonditnaa  la  die 
vapoura  themseU-es  of  a  continuoua  speetram. 

In  such  a  atar  the  light  radiated  towards  the  upper  part  of  the 
ntmo>''phere  nmv  have  eome  from  {wrtionn  lower  down  of  tho 
atmosphere  iteeff,  or  at  least,  from  ]i.ar'tfl  not,  f.'reat  |y  hotter.  There 
may  be  no  Hurh  f^reat  ditferenoo  of  teiiipcrJilure  of  tho  low  and  h'fn 
low  [yjrtiona  of  the  htarV  atmouphero  tut  to  make  the  dftrkenitif^ 
olfect  of  aliKorption  of  tfie  pio;ecte<l  metalHc  vapoura  to  prtivail 
over  tho  illuiiunatm^;  etfeet  of  thfir  erni.->j(ion. 

It  is  only  by  a  vibratory  motion  corrcsiwndinf;  to  a  very 
high  temperature  that  the  bripia  hnce  of  tfin  firwt  (([K-otrum  of 
hydrogen  can  be  brought  out,  lukd  by  the  ouuivulonce  of 
abaorbing  and  amittiBg  power  that  tJie  eORaaponding  apectrum 
of  abaorptioa  abaald  he  produced ;  yet  for  a  strong  absorption 
to  abow  IteaUt  (he  hydrogen  moat  ba  caul  talatively  to  tha 
sonroe  of  radlaitioB  bemnd  it,  whathar  tUa  ba  eoBdenaod  jMu-tialea 
or  i^as.  Such  oonditioaa,  it  eeama  to  tna^  abonld  ocoar  ia  the 
earlier  rather  than  in  the  mora  advaaoed  atagea  of  ooadenaatlon. 

The  aubject  is  obacure,  and  wo  may  go  wrong  in  our  mode  of 
conceiving  of  the  probable  profreas  of  events,  but  there  can  bo  no 
doubt  that  In  one  remarkable  instance  the  white  rtsr  spectrum  ia 
a.'wociat-ed  with  an  early  ht^igc  of  eondetij^ation. 

SiriiiK  is  one  of  liio  moat  conapicuoua  examplea  of  one  ty^'ic  of 
ilu!-  claju-  of  BtarM.  Photometric  observations  combined  with  its 
a*c-erfaine>i  fwirallax  show  ihnt  this  8t«r  emits  from  40  to  li')  limef 
the  litr'it  of  the  nun,  oven  to  the  eye,  which  ia  insensible  to  ultra 
violet  light,  in  which  Siriu."  in  very  rich,  while  wo  lej>rn  from  the 
motion  of  its  companion  that  its  ina.«ti  i.^  not  m  ii  Ii  more  than 
double  that  of  our  aun.  It  foUowa  that  unlora  wu  attribute  to  thm 
star  an  improbably  great  emiaaive  power,  it  most  be  of  immonao 
size,  and  in  a  much  more  difiuae  aad  therefore  aa  earlier  condition 
tbaa  our  bob;  thongh  probably  «A  a  later  ataga  than  tboaa  vhita 
atara  in  whidi  the  hydrogen  Uaaa are  bright. 

A  direct  determination  of  the  ndatiTo  temperature  of  the  photO' 
apberes  of  the  atara  might  poMibly  he  obtained  in  aome  eaeea  fkooi 
the  relative  poiition  of  maximum  radiation  of  their  continnooa 
apectra.  Laiigleylmaahown  that  through  the  whole  range  of  tompera- 
ture  on  which  we  can  experiment,  ana  preaumably  attemporaturos 
beyond,  tho  maximum  of  radiation  power  in  solid  bodies  gradually 
ahift«  upwardo  in  the  si>ectrum  from  tho  infra  red  throiiph  the  rea 
and  orange,  and  tluit  in  the  sun  it  lui.>  reachtd  the  blue. 

The  delinexl  clinraot*r  as  a  rule  of  tiie  stellar  lines  of  absorption 
au)^),;e«Ls  that  tho  rajiours  profiucin;^  them  do  not  at  the  aame  time 
oxert  any  .Ktronj^  [mwei  of  f;encral  alwjriition.  ( 'onM>i)ueritl  v  wo 
should  probably  not  far  «ioii{.',  when  the  )iiiotu<phero  c-tmsista 
of  lit^uid  or  aolid  part.iclea,  if  wu  could  cumparu  select  ports  oi  tt>e 
continuous  apeotmm  between  the  stronger  lines  or  where  they  are 
feweet.  It  ia  obvloae  that  if  extended  portiona  of  different  atoUar 
speotiiawniaoaBipaced,tbehr  tra*  relattonwoald  faaobaearedby 
tae  line  abaarpMoa. 

The  inoraaaa  of  t— ipawtwau  aa  ahown  by  the  riae  la  tha 
apectrum  of  tha  marimam  of  radiation,  may  not  alwaya  b«  aoeoM* 
[lanied  by  a  correaponding  greater  brightneas  of  a  atar  aa 
estimated  oy  the  eye,  which  la  an  extremely  imperfect  photometifa 
inatrument.  Not  only  ia  the  oye  blind  to  large  regions  of  radiation, 
but  even  for  the  small  range  of  light  that  wo  can  aoo  the  visual 
effect  varies  enorraouKly  with  it^i  colour.  .Af*corr!infr  t-o  Prof. 
Langley,  the  same  ainaiint  of  oiiorgy  which  jui.t  enable.*  us  to 
jwceive  light  ill  Ujb  crimton  at  A  would  in  tho  jrrcou  produce  a 
V  isu:d  effect  100,000  timix  t^roatcr.  In  the  violet  t no  |iroportional 
etle<'t  would  b«  l.fttV).  in  the  blue  li'J.iNKi,  in  the  yellow  28,000,  in 
the  oian^e  M,IK)(I,  and  iti  ihercl  l.'.INJ,  t'uptjiin  Abiioy  V-  i  .  i -jtiL 
experimenta  rnaku  thu  bcnsiuvuneisM  of  thu  iiye  for  tho  green  near  F 
to  be  700  timee  greater  than  for  red  about  C.  It  ia  for  thiareeeoo, 
at  least  in  part,  tliat  I  suggested  in  1864,  and  have  ainoa  ehowa 
by  direct  OMorvatioo  thaa  cfaaapeotram  af  tba  aeimla  In  Aadeo- 
mada,  and  premimsbly  of  abauar  aeboUe,  ia  in  appeaiaaee  oaly 
wantfaig  hi  the  red. 

Tba  atege  at  which  tho  maximnm  radiation  is  in  Uie  green, 
corroapondinK  to  the  eye's  greatest  aonsiti\'enoaB,  would  be  that  Is 
which  it  could  be  moat  favourably  measured  by  eye  photonatnr* 
Aa  the  maximum  rose  into  the  violet  aad  begrond,  the  etar  voall 
increase  in  visual  brightneae,  bttt  not  fai  pwperlhm  tothatneiaan 
of  energy^  radiated  f>y  it. 

The  Drightne.-<^  of  a  star  would  be  airect*ti  by  the  nature  of  the 
snhsfconce  ny  which  theliijht  wa,"  chiolly  eraitt^xi.  In  tho  laboratory 
solid  carbon  exhibits  tho  hiphest  emiKsive  [owor.  A  slollor  stage 
in  which  nidintion  comes,  to  a  lar^je  evt-ent,  from  a  photoaphere  of 
the  solid  jMrticIes  uf  tliis  subsl.iiice  would  bo  favourable  for  preftt 
bnUiaucy.  Thuugii  tho  ataK  are  built  up  ol  matter  e<<m}ntially 
aimUar  to  that  of  the  aun,  it  do««  not  follow  that  the  proportion  of 
tho  different  elements  ia  everywhere  the  aame.  It  may  be  that  the 
aahaliaBiiaa  eaadenaad  ia  the  photospheres  of  different  ataia  ibm 
diAr  in  their  emissive  powan.  bat  probably  not  to  a  great  extaal» 
All  the  heavenly  bodice  araaaaDby  aa  throiigb  the  tinted  roediam 
of  our  atmoaphero.  Acoordiag  to  Laagllay,  Caa  aolar  atage  of  atan 
is  not  really  yellow,  bnt  9tm  aa  ganged  by  ear  impeneet  ayaa, 
would  appear  bIniah-wUta  if  w«  erald  free  omaelvaB  tnm  the 
deceptive  influonoea  of  our  aurroondinga. 

From  theae  conaiderationa  it  foUowa  that  w  e  caii  ««»rcely  infer 
tho  evolotionil  rtafjea  of  tho  atara  from  a  simple  coiniMirison  of 
their  eye  iiia^rnit udes.  We  should  expect  Uie  white  dLar.s  to  be,  an 
a  daa^  leas  dense  than  the  atara  in  the  eoUr  atag&  Aa  great 
iBMi  luigbfc  briog  Ib  tha  nlav  typo  ol  ^pooteomat  aithnvaly 
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ewrliar  time,  aumo  o(  the  brighUsab  of  tbtMO  itlure  mnv  be  very 
moaeivo  and  brighter  (hm  tlismiii— for  example,  tho  brnliant  Mnr 
AroUinia.  For  theae  rBMOM  tite  wrikr  aUtn  ihould  not  only  \m 
dtamt  ibaa  tho  whits  itan,  bmi  parlia|M,  aa  •  «!■■■,  tutfmm  tiwm 
ia  nut  And  eye  brightUMl. 

It  Imh  been  shown  by  Lane  tha%,  M  long  MaooadoMiaK  gMeoua 
maM  Noiaing  subject  to  tho  lam  of  a  poraljr  gaaeon*  Body,  iu 
temperature  will  continue  to  rise. 

The  greater  or  lees  brcadtit  of  the  linea  of  abmrption  of  hydrogen 
in  the  white  §tars  may  be  due  to  variations  of  tho  depth  of  the 
hydrogen  in  the  line  of  sight,  arising  from  tho  caoMOi!  which  have 
been  discussed.  At  thfi  widw  of  tho  linw  the  abaocpthm  and 
eminion  are  feebler  thnn  in  the  niiiMle,  aad  wdbU  cona  oat  oiort- 
atroagly  with  «  jJi^tor  thicknown  of  g^as. 

The  (liverflilina  amonE  tho  whit*  HLar«  are  nearly  numerous  as 
the  individuals  of  the  clas-o.  Time  does  not  permit  me  to  do  more 
than  to  record  llmt  in  iiddition  to  the  throe  8ub-cliv?*e-?  into  which 
they  tiave  been  divided  by  Vogcl,  Scheiner  bivs  roconlly  iuvt'iiti' 
Bated  minor  differonce*  as  sugweated  by  the  character  of  the  third 
maof  bydrogra  naar  U.  Ueluu  pointed  out,  too,  that  ao  (araa 
Ua<lMer%-ations  go  tlM  wUte  Man  in  the  constellation  at  <MoB 
Maud  alone,  with  tbo  aamptioa  of  Algol,  in  poaaeaaing  a  dark  Uae 
in  the  blue  which  has  apparently  tlia  aaaia  noaitloB  aa  a  brfeht 
lino  in  the  great  nebuU  of  the  aanw  eoiMteOatum ;  aad  Pickering 
finds  in  his  photographs  of  the  apectra  of  tb«we  otars  durk  lines 
corresponding  to  the  principal  UiMe  of  the  brluht  line  atari,  and 
the  planetary  nebula'  with  the  exception  of  the  chief  nebular  line. 
The  association  of  white  stars  with  nebular  matter  in  Orion,  in  the 
Vleindea^  in  the  region  of  the  Milky  Way,  aad  in  other  parts  of 
the  iieavaaa,  may  Im  Mgaedad  aa  fafitaig  m  with  the  viair  that  I 
taken. 

In  tlie  htars  [)o«hihly  further  removed  from  the  w  hili:  r I.iss  than 
our  auD,  belongin^r  to  the  flr»t  divifion  of  Vol;o1V  tlurd  cliisi'.  which 
ore  distinguished  by  ahfinrption  bandw  with  their  stronger  oii^,'e 
towards  the  blue,  the  hydrogen  laiw*  ate  niu-iower  than  m  the 
aolar  apectrum.  In  theae  atara  tlM>  density-gradient  ia  praliably 
still  more  rapid,  tho  depth  of  hydrogen  may  bo  less,  and  poaailily 
tbahfdtagaB  malaeaiaB  mug  b*  amotad  if  m  tacgar  MailMrof 
aBBBantata  with  diarfmilar  molacnlaa.  iBBoaMradateiawtthdark 
bvdiaaarboo  bands  the  hydrogen  linea  li»Te  not  certainly  been 
twaarvad ;  if  they  are  really  absent,  it  may  be  because  the 
toraanture  has  fallen  below  the  point  at  which  hydrogen  can 
aaanita  choracterietic  absorption;  boeidee,  some  hydrogen  wUl 
have  united  with  the  carbon.  The  coming  in  of  the  hydrocarbon 
bands  mav  indicate  a  later  evolution  stage,  but  the  temperature 
may  still  be  hiffb,  as  acetylene  <»an  exiat  in  tho  electric  arc. 

A  number  of  iiuiall  ift:iri<,  more  or  1cm«  ■'imilar  to  thoNC  wliich  are 
known  by  the  nanie.M  of  their  fiisenvfu er;-,  Woli  ttml  llayct,  have 
been  found  by  I'iekeritif;  in  hit<  |ilioto>„'! a|ihK,  These  tt'e  tenuii  k- 
ablu  lor  «KJVOral  brilliant  ^rrouj*;"  of  brif;ht  line.-',  inchlHinp  fre<(iii.'ntly 
the  hydrogen  lines  and  the  line  ii]>on  u  oontinuoini  tipeoti  iim 
(Etrong  in  Dluo  and  violet  rays,  in  witicli  are  »l»ci  dnrk  liiiex*  of 
absorption.  As  some  of  the  oright  group«  appear  in  his  photo- 
graphs to  agree  iu  uoaitiMi  with  oorrespondinjg  bright  linea  in  tho 
plaaataiy  aabniiid  PMnriwr  aofmato  that  thaaa  ataia  ahaoM  ha 
plaoad  in  ana  daaa  vftk  theai,  rat  the  brighteat  nabnlar  Uae  b 
ahaantfrom  thoaaataia.  Iha  aimplest  conception  of  their  nature 
«anld  be  that  eaob  atar  ia  aarronndod  by  a  nebula,  the  bright 
srOQpc  being  due  to  gnBeons  matter  nutnide  the  »t*r.  Mr.  Roberts, 
Eovaver,  haa  not  been  able  lo  brinir  out  any  indication  of  nebulosity 
by  prolonged  exuosuro.  The  remarkable  star  it  Argus  may  belong 
to  this  class  of  tne  heavenly  bodies. 

In  the  nehtilw,  the  elder  Herschel  ?.iw  portion"  of  the  firry  m!»t 
or  "nhininj;  lluid"  out  of  sshicti  the  heavene  am!  the  earth  had 
been  flowly  ftv-hJonod,  For  a  tune  thifi  view  of  the  neliuhe  gavo 
plaee  to  that  which  reganle<i  them  a»  external  f^'alaxicf,  cosmieal 
"pandhen)"',"  toortitnoteto  beiCKolveil  into  Kctvirate  KtJ\rx  ;  though 
Iftdettl,  III  I'^-V*.  Mr.  Herbert  SpcnCer  phuweil  tiiat  the  observations 
of  nebuhe  up  to  that  time  were  really  ia  ftivuur  of  an  uvotutional 


at  the  beginning. 


In  IM4  I  broui^ht  the  speotroeoope  to  bear  upon  them:  the 
bright  linos  which  flaaliad  anan  tba  49a  ahawad  tliaaonroaot  tha 
light  to  be  glowing  na,  ana  ao  laatorad  theaa  bodJaa  to  what  ia 

probably  their  true  place,  as  an  early  stage  of  sidereal  life. 

At  that  early  time  our  knowledge  of  atellar  spectra  was  small. 
For  this  reason  [lartly,  and  probably  ahw  under  the  undue 
Influence  of  theological  opininnn  then  widely  prevalent,  I  unwisely 
wroto  in  my  original  paper  in  1^64,  "  that  in  these  objecte  we  no 
longer  have  to  do  wita  a  special  modification  of  our  own  ty|ie  of 
stin,  but  ttnd  ountelvcs  in  proseneo  of  ohjee(«  jm^sessinff  a  diisfinct 
and  (x>culiftr  plan  of  structure.  '  Two  yeari  later,  however,  in  a 
lecture  beforo  this  u»»?ocialioii,  1  took  a  truer  |>(_>?ition.  "Oiir 
viewB  of  the  univorfe,"  I  naid,  "are  undergoint,'  iin[iort,nit 
changes  ;  on  wait  for  more  faet-«  w  ith  minds  unfettered  by  any 
dogmatic  theory  and  therefore  free  to  rooalra tba  taaebiag,  what- 
ever it  may  bu,  of  uuw  olitwrvalions." 

I^at  tiB  tnrn  aside  fur  a  moment  from  the  nebuhv  in  the  aky  to 
thaoondoaionB  to  wbi(^  pbilowpbera  bad  tieen  irresistiblv  len  by 
a  ooaaidaBatiaa  of  tba  iaatuaa  at  tba  aaiar  awalam.  We  have 
before  ua  in  tba  eon  and  pHaaataabrfaaaiy  nota  naphaanTd  uggre- 
glrtioa  of  hadios,  but  a  system  rmtin^  u|ion  a  multitnde  of 
aalaltowa  pointing  to  a  common  phy^ical  eauae.  From  I  he-'c  con- 
alrtaiatlnnn  Knnt  and  I^p>*«f  f«rMiwUf<»H  the  nebular  hy|)oihe»ii«, 
laattlifc  it  on  gravitation  alone,  for  at  that  time  the  science  of  the 
conservation  of  energy  was  pnictieally  unknown.  These  I>hilo- 
aopbers  fhowcd  liow  ,  on  the  sii[i|>o«ition  that  thcf peioe  now  occuiucsi 
by  the  soiar  8yBtemwa>-oiicetille<lby  »va)Mjroti)<  ma!<f>,  the  formation 
Of  the  sun  and  planela  could  be  reasonably  accoiinti'd  for. 
By  •  total^  dtffiirant  method  of  reasoning,  modem  science  traces 
ijatapbyatap^toa 


_        _    Accortiing  to  Hoitnhoiiz,  tho  sun'n  heat 
tained  by  the  contraction  01  bis  maas,  at  the  rate 


IB   

of  alKJrUtSSOftk 

ear.   Whether  at  the  present  time  tlie  aun  is  getting  hoU«r  or 
wadonatflactaialy  know.  We  oan  naaan  baek  to  the  tima 
wfaau  tba  aaa  waa  aalBeiently  expanded  to  AO  Ilia  whale  qiaoa 

occunied  by  tho  aidar  aystem,  and  was  reduced  to  a  great  gflowiaff 
nebula.  Though  man's  life— the  life  of  the  race,  perhapa — ^ia  too 
short  to  give  us  direct  evidence  of  any  distinct  stagias  of  so  august 
a  process,  still  the  probability  is  great  that  the  nebular  hypotboei^, 
especially  in  the  more  precise  Form  given  to  it  by  Roche,  does 
represent  broadly,  notwithstanding  some  difficulties,  the  auceaaalon 
of  event'!  through  which  the  fun  and  planets  have  piisncfi. 

'I'tie  nebular  hypotheatB  of  Laplace  re<[uire.^  a  rotjitinp  mn-g  of 
tiuid  which  at  «noces8(\'C  c(>ochi!  beeutno  unstable  from  exooos  of 
motion  and  left  behind  rings— or  more  probab^i  piritapaa  laaapa— 
of  mattw  from  the  e<|nat<irial  regions. 

The  dilliciiltie*  to  which  I  have  referred  have  suggested  to  some 
ihiDkum  a  dilTerent  \  iew  of  things,  according  to  which  it  is  not 
necessary  to  Rupixise  that  one  part  of  the  system  gravitAtionally 
supports  another.    The  whole  may  consist  of  a  congeries  of  die- 

^^^^^^^  tctf^^J  OV^tt  Vt  Ifc^J^^O  ^^O^l^Q^  ^llfct^l^^©  BB^i^JC^^^^^ 

matter.  The  phneta  may  have  been  fbmad  by  tbe  gradnal 
aoecatlan  al  aaob  dlacrote  tiodies.  On  the  view  that  tba  naterial 
of  tba  aoodeniincr  aolar  system  consisted  of  separate  partideaor 
masees,  we  have  no  loogar  the  fluid  pressare  which  is  an  eaaential 
part  of  Laplace's  ibaorjf*  Fay,  in  his  theorv  of  evolution  from 
meteorites,  has  to  throw  over  this  fundamental  idea  of  tho  nebular 
hypotheair,  and  be  formulates  instead  a  different  succession  of 
events  in  which  the  outer  plnnet-»  were  formed  la-sit—a  theory  which 
hif>  ditEcultiO!!  of  itn  ow  n. 

Prof,  (.eorge  Darwin  has  recently  shown,  from  an  inveptipatioii 
of  the  inochanicjil  coiKlitions  of  a  swarm  of  metoorites,  tK.at  on 
corlJiin  :Liy<umi)tiiinf!  m  meteoric  swann  might  behave  a«  n  eoar-e 
giLr-,  and  in  thiH  way  bring  back  tho  fluid-pressure  cxei  cufofJ  by 
one  {NU'tol  tlie  »y6t«m  on  ^e  other,  which  is  required  by  L«ipLac«  e 
theory.  One  chief  assumption  consists  in  supposing  that  such 
inelastic  bodtea  oa  meteoric  etooea  might  attain  the  wbctive  clas- 
tioityetabldhaidagwliiBblaaaoaaaaiytothatliapgthwigh  the 
andaan  wdawniiatfwt  at  a  part  of  tbav  BaBaabaBCBeoaotor,  by 
whiah  vbat  b  virtnnt^  a  violant  asplartvs  ia  Intraduoad  between 
the  two  oolUdIng  atonaa.  Fraf.  Darwin  ia  aaiafai  to  point  out  that 
it  must  nooeasarily  ba  ohaeora  aa  la  iww  a  aaMlI  maaa  ai  aoUd 
matter  can  take  up  a  TCiy  hofgb  aauDat  of  aoargy  In  a  small 
fraction  of  a  second. 

Any  direct  indications  from  the  heavens  themselves,  however 
sliffht,  are  of  so  great  vafue,  that  I  should  perhaps  in  thin  connee 
tion  call  attention  to  a  recent  remarkable  phot<)graph  by  Mi. 
Kobertfl  iif  the  great  nel^ula  in  .Andtoineda.  On  thin  plate  we 
i-ectn  to  have  precerited  to  u*  some  Mluge  of  cosniical  evolution  on  a 
gigant  ic  scale.  The  photofjraph  .showe  a  ^ort  of  w  hirljioot  diwtui  b- 
aiice  of  tlie  leniinoiiK  ii5attei  which  is  distributed  in  :i  plane  indincl 
iQ  tlic  line  of  Mglit,  in  w  hich  a  series  of  rinj{<<  af  bright  matter 
rated  bv  dark  spaces,  greatly  foreshortened  by  |>erspectivc, 
Burrouna  a  large  undefined  oeatral  maaa.  We  are  ignorant  of  the 
naiallaz  ai  tfaia  aabola*  bah  than  aao  ba  UttladottM  that  we  are 
Mokiw  apoB  a  qpalan  wt  nnata^  and  tberefora  of  a  magui&ada 
graatoayoadoarpowaroiadaqitato  comprehension.  The  matter 
of  tliia  nebnliL  m  wiwtovar  state  it  may  be,  appears  to  be 
distributed,  aa  in  ao  many  other  nebulie,  in  rings  or  spiral  stream^i, 
and  to  suggeat  a  stage  in  a  sucoossion  of  evolutional  events  not 
inconsistent  with  that  which  the  nebular  hypothesis  requires.  To 
liken  this  object  more  directly  to  any  imrticnlar  stage  in  the 
formation  of  tho  folnr  system  woiiW  he  "  to  eompar*  thtiigf  prcat 
with  nmuU,"  and  might  be  indtx.»l  to  intro<iuce  a  false  an;doiry  ; 
but  on  the  other  hand,  we  should  err  through  an  exoe^.s  of  cAution 
if  we  did  not  accept  the  remarkable  feattt re"  bronglit  to  light  by 
this  photograph  aa  a  ureaumptive  Indication  of  a  urngrocs  of  events 
in  ooamicJbMecy  foUowiag  bfoadly  npon  tba  llnaaof  Laidaoais 
theory. 

The  old  view  of  the  original  aatlac  of  tba  nabuta),  that  Ifc  eon- 

aisted  of  a  "  fiery  mist," 

"  a  tumultuous  cloild 
Instinct  with  tire  and  nitre," 

fell  at  once  with  the  rise  of  the  science  of  thermodynamics.  In 
1854  Helmholtz  showed  that  tba  anpposition  of  an  original  fiery 
condition  of  the  nebulous  staff  waa  unnecessary,  since  in  the 
mutual  gravitation  of  widely-separated  matter  we  have  a  store  of 
[Wtontiju  energy  sufficient  to  generate  the  high  temperature  of  the 
f>un  and  ntars.   We  can  «e«re^iy  go  wrong  in  attriboiing  tba  light 

of  the  nebul.i-  to  the  conversion  of  tiM  gmvltatkMal  tUtfgy  4tf 

nbrinkngo  into  molecular  motion. 

The  idea  tliat  tlie  light  of  comets  and  of  nobuln.'  may  be  <lue  to  a 
SUCOeasion  of  igni;.eii  lla.'he^i  of  gas  froin  tlie  encount^rp  of  meteoric 
stones  was  Huggepttid  by  I'l  of.  Tait,  .-uid  wjuk  Iji  oogh:  t<j  the  notice 
of  this  associatiou  in  lai71  by  ^ir  William  Tbomtson  in  his  pre."!- 
dential  address. 

The  spectrum  1 
spaetnimaawa  1  ^ 
noeteotitesalmllar  to  tlioaewbloh  have  been  analysed^ 
tones.  The  Hrongest  Ua«a  ct  the  anbataaees  which  in  the  ch«c  of 
such  meteorites  would  first  ahow  themselves— iron,  sodium, 
magneeium,  nickel,  etc.— are  not  tboaa  which  distinguish  the 
nelHilar  spectrum.  On  tho  contrary,  this  spectmm  is  chiefiv 
rpmarkable  for  a  few  brilliant  lines,  very  narrow  and  defined, 
ii|>on  a  l>ackgroand  of  a  faint  continuous  spectrum,  which  oontaiaa 
numerou.H  bright  line*,  and  probably         lines  of  abeorption. 

Tho  two  moFt  eonspicuou.'i  lincH  have  not  been  iiite: pri  tir^i  ;  for 

though  the  second  line  foils  near,  it  is  not  coincident  with  a  stttMur 
doHbbliwoflioii.  ttbhaidtarMeaaaanr  toaajrtbattboiiKh  the 


of  the  bright-Una  nabnln  is  certainly  not  such  a 
ahaald  axpaob  froaa  lha  bf  eoUialooaaf 

ir  ta  tboaa  whUh  have  been  anslyaad  In  oar  lalKmi- 
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Mr  pndti—  of  tlM  briijhieflt  line  to  the  bright  dwUe'llne  of 
oilmgeB,  w  atto  in  «  bomU  apeotraeooiw  m  iM4,  MtanUT 
tuggitibtA  at  Ibet  ewly  tine  the  pMalbOlty  ef  the  preeHiee  of  tbb 
4lMMat  ia  the  nobuUi,  I  have  been  careful  to  imint  out,  to  prevent 
■UMpprahenKion,  that  in  moi'e  recent  yearn  the  nitrogen  liiui  and 
Mb7>n{aontl>'  a  leiwl  lino  have  been  employod  by  me  solely  a» 
fiducial  pointx  of  roforcnoo  in  the  !<|)ectrum. 

The  third  line  we  know  to  be  the  second  lino  of  ttio  firf^t 
f[jcctruin  of  hydroeen.  Mr.  Koeler  Una  «een  the  tii>t  hyilio^'rn 
line  in  the  re«l,  nml  [thoEOjfrajihx  (<how  thnt  tlii«  liyilri>t;<.i> 
S|iectruui  i*  jirobubly  I'H.schI  iti  \ln  ronijili  lo  form,  or  nearly  to, 
as  we  first  ieairnt  to  ktiow  it  in  tin-  nbeorption  spectrum  uf  tlie 
white  stars. 

VVe  are  not  Burpriscti  to  find  a«eociato(f  with  it  the  lino  L)„  nour 
(he  po^ilian  of  tlie  (vbhcnt  sodium  Unci",  jaoliiibly  due  to  th<!  ntom 
of  some  uukuowii  gms,  which  iti  thu  sun  can  oidy  »how  iteelf  in  the 
•OlbWBte  of  hi|;he«t  temperature,  aod  for  tbie  MMOO  dOM  BDb 
iVffMl  itaelf  bjr  kbearption  in  tbe  aoUr  epeotruia. 

It  is  ao»  wpfwanmahto  to  muaa  Uut  the  two  brighUM  lioMt, 
nldali  ara  a|  tlw  maa»  atdat,  tn  produood  hj  lOMtaBOH  of  o 
(dmilM'  natare^  ta  which  a  \ibratory  motion,  oorreipondin^f  tO  O 
very  hi^h  tanpontare,  i»  also  neceeaary.  TheM  substaiuMO,  «• 
well  a»  that  repreeented  by  the  line  1),,  may  be  poeaibly  some  of 
ibe  uoknown  elemental  which  are  wanting  in  our  terrestrial 
cbeoxitrtry-  between  hydrogen  and  lithium,  unleee,  iniiewl,  T)j  be  on 
the  liehttT  side  of  hydrogen. 

In  tiic  biboratorr  we  muirt  h.ivo  rwourse  t«  the  cloc trie  diischarge 
to  brinj:  out  the  K|>ectrunj  r>f  hydro^'on  ;  but  in  si  vufjuum  tube, 
though  the  rndiiition  outy  Ixi  i-rcM,  from  tlio  rolalive  fewDflM  of 
the  lutuiiious  abomif  or  mulccului^,  ur  from  nuinu  OtbW  OMNk  the 
tamperaturo  of  the  ^ae  as  a  whole  may  bo  low  . 

On  liTcount  of  the  Inrtjo  extent,  uf  tlio  riebul.i-  a  LX)inpa(fttiv  oly 
ica&li  uutubar  of  lumiDOuii  moleculut:  ur  alumH  wuuki  pi'ubiUily  bo 
■Bffioient  to  make  the  nebulie  aa  bri^^ht  an  they  appear  to  ua.  On 
mcb  ma  ueaioption  the  average  tempwuiute  may  be  low,  but  the 
individwl  porticlee,  which  by  their  onoountora  are  luminous,  must 
havo  mntioao  oorreaponding  to  a  very  high  temperature,  and  in 
tltio  wtutt  bo  mtremely  hot. 

In  noli  diffuH!  maaeea,  from  the  great  OMan  length  of  free  path, 
tba  «M!oantera  would  be  rare  but  oorreapondingly  violent,  aou 
tend  to  bring  about  vibrationa  of  comparatively  abort  period,  aa 
appears  to  be  the  com)  if  we  may  judge  by  the  great  relitti%o 
nigbtoeaa  of  the  more  refrangible  Unee  of  the  nebuliu'  apectnim. 

Soch  a  view  may  pcrhntw  refxmcilo  the  hiph  t<!mpcraturo  which 
inc  nebuliir  i<f)cctruiti  uniloubledly  dUf;^,'C-«t«  with  the  much  lower 
lueMi  totn[H;riittiro  of  lh<s  gtUKsOue  ma,->.-',  whiuh  wu  ehoiild  expect 
at  so  oarly  a  Hta^o  of  condensation,  unless  wo  lumunio  a  vory 
eoortnciurt  m.-u^."  ;  or  that  the  matter  coming  toj^other  had  pre- 
Vioualy  considerable  motion,  or  conhidcrable  inolecidur  rtKit-'t'on. 

The  iiMiuiiiilivcQca^  uf  ihu  human  mmd  does  not  allow  us  to 
remain  content  with  the  interpretation  of  tlie  pmont  Mote  Of  the 
conmicaL  maoeee,  but  8ug!^.^t«  t  he  question — 

"  '>\  li  it  see 'at  thou  else 
In  the  dark  b:_u  Uw:ir<i  and  abysm  of  time?" 

What  was  the  original  Dtuto  of  things?  Mow  ha«  it  come  about 
tj>at  by  the  side  of  n^ein;;  worlds  wu  havu  UL'biil.i'  in  a  relatively 
|Oan0er  stage?  Have  any  ot  them  received  their  birth  from  dark 
•ans,  which  have  collided  iiite  new  life,  and  f»a  buloug  to  a  nccond 
«r  later  generation  of  the  heavenly  bodies? 

Donnjr  the  fihort  hi.ftoric  fieriod,  inflr«d,  there  if  no  record  of 
such  an  e\ent  ;  still  it  would  Koem  to  bo  only  lhrijut;li  llui  collision 
of  dark  oumt,  of  which  the  tuiinbcr  miirl  be  increasing,  that,  :\ 
(etnporaj^  reiuveticceiiee  of  the  licavenH  is  (jijNitble,  and  by  such 
<;bHin^  and  (lowin^'fi  of  '■tclhir  lite  that  the  inevitable  eud  to  which 
..ujiutinii  111  itrt  upimreiitiy  u ncompoaiutod  progmo  b flonyiqg  as 
atu  «]v«ui  fur  A  littie  bo  delayed. 

We  cannot  refuse  to  adnut  a*  pcMible  such  an  origin  for  nebula:. 

Ia  oooaiderijig,  howevor,  formation  of  tbeaxmin^nebalatwe 
■Mat  bear  in  nuod  that  in  tbo  part  of  Lba  haanna  withm  oar  kon 
tlttatars  itOl  in  tbe  early  and  mfcldio  itagiea  of  ovolntkm  oxoaad 
Ofoatly  in  nambor  thoee  which  a[>|iear  to  bo  in  aa  advanced  oon- 
oiticNi  of  ooad«isation.  Indeed,  we  tind  some  stars  which  may  be 
regarded  as  not  far  advanced  beyond  the  nebular  condition. 

It  may  be  that  the  coomieal  bodies  which  are  still  nebulous  owe 
their  Ut«r  de\(.iupmunt  to  some  conditions  of  the  i>art  of  s{nco 
where  they  occur,  nuch  ae  conceivably  a  grcjiter  original  homo- 
ireneity,  in  oou.ve<iuericc  of  which  confrL'nMitioii  bet^an  tesa  early 
In  other  parte  of  i<}»acu  condensation  may  have  been  still  further 
•lelavcl,  or  oven  have  not  yet  begun.  It  is  worthy  of  remark  that 
ti:f>c  rjci  ii  '  jroup  thcin«elve8  about  the  Milky  Way,  where  we 
tsml  a  prc[iundcrance  of  the  white-star  type  uf  Bt4tnt,  and  almotit 
Etclusiveiy  the  bright-line  stars  which  I'lckunng  nssociates  with 
the  planetary  oobulte.  Further,  Dr.  Uill  concludes,  from  the 
npidity  witb  wbieh  tfaav  iiiipre-.-<  tlien,!<)elve«  u|ion  tba  plato,  tbat 
Im  faiatar  alOf*  Cf  tba  Milky  Way  aim,  to  a  large  extant,  btfong 
tolUaaarlylgrpaof  atara.  At  toe  oama  tinta  otoar  typun  of  atara 
aenir  alao  ovar  tbb  region,  and  tba  red  bydrooarbon  star.)  are 
fotind  in  ocrtjMn  parte ;  bat  poniUy  tbaaa  atara  nuiy  ba  before  or 
behind  the  Milky  Way,  and  not  physically  ooonaated  with  it. 

If  light  matter  be  suggeatad  oy  the  sjiectrum  of  thcMi  nobuLv, 
it  may  be  a«ked  further,  as  a  pare  specuUlion,  whether  in  them 
we  axe  witneesiug possibly  a  later  pofnlonaation  of  the  !i£»ht  mattor 
wbicb  bad  been  left  behind,  at  h'a.st  in  a  relatively  ^'cater  [irojior 
tion,  after  the  firnt  irroMth  of  wo<ld«  into  which  the  heavier  matter 
coadeiK'    .  u^h  not  without  some  entanglement  of  the  hglaer 
eulwtftnet:-'.     i'lie  wido  extent  and  ^^ren!  difTiiiieneriM  of  ihi.-i  bl  ight 
liri'- neb'iloflity  o\ er  a  !ar^;e  [MiituI  the  cunntcllLition  of  Orion  may 
be  regarded,  perhaps,  aa  pointing  m  this  direction.    The  diffuse  i 
mimbm  awttor  atnaaim  nmad  |b»  Plaindoi  owgr  poaribly  bo  I 


anollMr  tautanee,  thoagfa  tbaoharadtvaf  Ito  apoetrnm  boa  not  yab 

baen  aaoertainad.  In  tba  plaaataiy  nolmlap,  aa  a  rule,  there  is  a 
aenribia  inoreaao  of  tbo  faint  ooounwrao  apectrum,  aa  well  as  a 
slight  tblckoolits  of  tbo  bright  Unaa  towaida  tha  oantra  of  tba 
nebula,  appaaraneaa  wbUb  ara  in  (avonr  of  tba  id«w  tbat  tboia 

bodiee  are  condensinf^  ^lui^ns  inasaee. 

I'rof.  G.  iHirHiii,  in  l.i«  invent igntioa  of  tba  eqniltbnum  of  a 
rotating  mum  of  fluid,  iouml,  in  neeordance  with  the  indejiendent 
roaearches  of  l'oinra»i,  ,  tint  wheri  a  [Kii  tion  of  the  rentnil  body 
bcTOinei' iletnrhefl  thioni^h  ini  re.'tr<iiig  angular  velocity,  the  |KTrt.ion 
should  bejvr  u  far  l:irj,'ei  riitin  to  tbo  remainder  than  li>  ubnerved  in 
the  planets  and  satellites  of  the  solar  a^stemi  even  taking  into 
aooouDt  bfltarmiweity  from  the  condensation  of  tbo pHontOMMl. 

{To  hf  rontitiUtd.) 


ADDRESS  TO  THE  MATHEMATICAL  AND  PHYSICAL 
SECTION  OF  THE  BRITISH  ASSOCIATION, 
nr  nor,  ouvm  s.  lodob,  i».Ba,  fmoanmiiv  or  m*  awnoM. 

(  ConelutUd  frvm  pay  1S8.) 

In  the  ejirly  days  of  the  Copemican  theory,  fialileo  for  iwmo 
yeun!  refrainwl  from  ttachin|j;  it,  thou^;h  fully  bclicviii);  it*  trutli, 
bccauf.e  he  coni^iderrd  that  he  had  bettor  {;et  more  fully  nettled  in 
his  university  cimir  before  evoking;  the  .'•tonn  of  controversy  which 
tbe  abandonment  uf  the  i'tolemaic  system  would  arouse.  The 
same  thinu  in  very  minor  degree  i«  going  on  i«-day.  I  know  of 
men  who  Ueettate  to  avow  interest  in  these  new  mveetigations  (I 
do  not  mean  credence— the  time  is  too  early  for  avowing  credence 
in  any  but  tbe  moet  rudimentary  ukI  definitely  aaoortainod  facta— 
but  hesitate  to  avoir  intinit)  nBtil  tbt|y  bmw  lattlod  down  mora 
securely  and  mada  a  flama  fur  tbonNolvao  in  otbarBnaa;  CaBtkn 
and  alow  pnigreaa  are  extremdy  naoMiaiy j  laar  of  avowing  intartob 
or  of  anunining  into  unorthodox  beta  i»,  I  venture  to  say,  not  In 
aooocdanoo  iilui  the  highest  traditions  of  tbe  scientific  attitude. 

Waare^  I  anpfXMe,  to  some  extent  afraid  of  each  other,  but  we 
are  still  more  afraid  of  oumelvea.  We  have  great  resfiect  for  the 
opinions  of  our  elders  and  superiors  ;  we  find  the  matter  die- 
tjwt^-'ful  to  thom,  so  we  are  silent.  Wo  have,  moreover,  a  riffhteous 
inistruHl  of  our  own  [KiwerH  and  knowledge  ;  we  perceive  that  it 
is  a  wide  region  extendiiij,'  mm  several  already  cultivated  branchea 
ol  ifcienee.  ttiat  «  iiumy  sided  and  hi^jhly-trained  nnnd  is  neoeasary 
adc<juat<?ly  to  eoj*  with  all  itfi  raniitiealionif,  that  in  'he  tthsenccof 
Mtrict  enquiry  inijKjsture  h.'t.-  been  riiini>ant  in  soiiio  fxirtions  of  it 
fur  cuului  iKx,  and  that  unluae  we  uiv  protoinatu rally  careful  we 
may  got  led  into  quagmires  if  we  venture  on  it  at  all. 

Now  let  me  be  more  definite,  and  try  to  state  wltat  this  field  is, 
tha  axploratiao  of  wbicb  ia  ngardad  aa  ao  ^ita^/mnt.  I  mteht 
call  it  tlie  borderland  of  phytiea  and  payehology.  I  n^bt  oau  It 
the  connection  between  Ufa  and  eoerKy  ;  or  the  connection  between 
mimi  and  matter.  It  ia  as  intanneuiato  region,  bounded  on  the 
north  by  psychology,  on  tha  aootb  bof  nbysios,  on  the  eaat  by 
physiology,  and  on  the  west  by  palbOHgy  and  medicino.  An 
occasionrtf  pfyehologist  has  grofied  down  into  it  and  become  a 
motnphy^ieiiin,  An  occasional  physicist  has  wandered  up  into  itand 
loet  hie  bane,  to  the  horror  of  his  <iiirind,tni  brethren.  TiinlopiRto 
mostly  look  at  it  askance,  or  deny  ilx  evihtence.  A  few  medical 
prnpf ifinners,  after  lonp  mninlptumcc  of  a  rfin-ilitr  attitude,  havu 
be|;iin  to  annex  a  ^rtiun  of  itx  wt^tein  frontier,  The  whole  rcj^ion 
HeeniH  to  be  inhabited  mainly  by  sriMines,  many  of  them,  SO  fiir  A.i 
wo  cm  jud^'e  from  a  distance,  tjivun  to  urews  su(ierslitlon.  It 
may,  for  all  1  know,  liuve  Uqim  haatily  ttnvereed  and  rudely 
surveyed  by  a  few  clear-eyed  travellers  ;  but  their  legenda 
oonceraiog  it  are  not  very  credible,  certainly  are  not  belioved. 

WbjrofltloKVoitt^  '  ctAphysicians ?  I  a^rft  hMbeonMb 
ta tboia alongOBOUKii,  iJ>cy  nave  explored  it  with  ioonfficfab 
aqBiailnnt.  TPbo  jinynic&l  knowledge  of  the  great  phllooapbais 
bw  been  neooeiarify  aoaaty.  Men  of  genius  they  wera,  and  tboir 
writings  mav,  when  interpreted,  mean  much.  But  to  as,  aa 
physicists,  they  are  unsatisfactorv ;  their  methods  are  not  our 
methods.  They  may  ba  said  to  have  floated  a  balloon  over  the 
region  with  a  looktng-glaM  attaohed,  in  which  they  have  caUKht 
(ptccr  and  fragmentary  glimpaaa,  Thay  may  bava  laen  mora  tban 
we  Kivo  them  oraditfor,  bat  tbey  appear  to  baTOgaaMMdCvaiora 
than  they  naw. 

(Juruiethixl  ii«  d i rlereiit .  W'o  prefer  to  creep  slowly  from  our 
btw  of  [ihyvieal  knowledge,  to  eti^-itieer  CJirefully  »»  we  go, 
a^t.'ibb^hini^  foitn,  making  roads,  and  tliurou^hly  exploring  the 
cuuntry  ;  tutUkiug  a  progrow  very  slow,  but  very  lasting.  The 
lisycholugists  from  thcii'  side  may  meet  ne.  i  hopo  they  will  t  bat 
one  or  other  of  ua  ought  to  begin. 

A  volnerable  spot  oa  oar  «M  ■BOMttobatbaoowitacUan  bitween 
Ufa  and  energy.  Tbo  oomanaftioB  of  onoigf  boo  boan  ao  loog 
oatablishod  as  to  have  baoomo  O  OOOtBOBplHO.  Tbo  relation  01 
life  to  energy  ia  not  underatood.  Ufa  i*  not  onorgv,  and  the  death 
of  an  animal  affecte  the  amount  of  energy  do  wnit ;  yet  a  live 
animal  exerts  control  over  energy  which  a  dead  one  cannot.  Life 
ia  a  guiding  or  directing  principle,  disturbing  to  the  physical 
world,  but  not  yet  ^iven  a  place  in  the  scheme  of  physica.  The 
transfer  of  energy  l"  accounte<"I  for  by  the  ficrforTJianee  of  work  ; 
the  guidnoee  of  energy  needs  no  work,  but  demands  force  only. 
What  ia  force?  and  how  c&u  hviug  bewgs  ojiort  it  in  tbo  way  they 
do?  A*  autouiata,  worked  by  preceding  conditions— that  i.«,  by 
the  p!n«t— («iiy  the  materinli«f# *  Are  we  bo  sure  that  they  arc  not 
worked  by  the  future,  too  7    In  oti;ir  ui:,!.,,  Lliiil  Iho  totality  of 

things,  by  which  everyone  must  admit  tbat  actions  are  guided, 
jnohidaa  {ba  fotom  aa       aa  tba  peot,  and  tbat  to  attempt  to 
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deduce  ihOM  actions  frcun  the  [i&st  only  will  pruvu  imuotujiblo.  * 
In  Mjuie  way  matter  con  be  moved,  guided,  disturbed  by  the 
af^eocy  of  living  beingn  ;  in  Home  wav  tbere  ia  a  control,  a  directing 
mmna  Mtivaj  and  events  are  canwa  w  Urn  dioia*  ud  will  tint 
woala  otbtnriM  not  happen. 

A  luminous  and  belptul  idea  ia  that  lime  is  but  •  nbttiTS  main 
of  rqwding  things ;  we  progreaa  through  pheoooMU  Ilk  »  oartliiii 
deftme  paeei  and  this  anbjeetlv*  ad  vance  W6  liitefpnife  111  ad 
objoirtiva  manner,  tmit  •wnta  neoeMarily  banpoMd  in  tliit  ocder 
and  at  this  precise  rate.  But  that  may  bo  only  one  mode  of 
nnrdiDg  tbem.  The  event  may  be  in  some  sense  existent  always, 
both  past  and  future,  and  it  may  be  we  who  are  arriving  at  them, 
nob  tnoy  which  are  liappening.  The  analogy  of  a  traveller  in  a 
ntlway  train  is  useful.  If  be  could  never  leave  the  train  nor  alter 
ita  pace,  be  would  probably  consider  the  landscapes  as  noeeMarily 
saccessivo,  and  be  unable  to  conceive  their  oo-ox»tcncc. 

The  analogy  of  a  solid  cut  into  sections  isclGi<cr  \Vc  rccoi^niM! 
the  nniverse  in  sectione,  and  emch  section  wp  call  thn  primont.  It 
in  like  tlie  string  of  («lie<ii<  out  by  a  tnicroiome  ;  it  U  our  way  of 
studying  the  whole.  Bat  we  may  err  in  8apj|X>aing  that  the  body 
only  existe  in  the  slices  which  paaabeforaoarnUeroaoope  In  mgalar 
order  and  nucoeiwion. 

Wo  |»eic«ive.  (Iiciefuro,  n  poi-siblu  fourth  diiiiom^ional  aspect 
aboub  time,  the  inexornbloncKH  of  w  iiasc  flow  may  be  a  natural  part 
of  our  prcocril  linnlatioiis.  And  if  onco  wc  t;ruj<[i  the  ideji  that 
past  and  future  iiiKy  he  actually  existing,  we  can  recognise  that 
they  may  have  a  contruUin^;  intluuncu  on  all  proKOnt  action,  and 
the  two  together  may  couHtitute  "the  higher  plane,"  or  the 
totality  o(  thinga,  aftar  which,  as  it  seenu  to  SMt  we  ore  impelled 
to  seek,  in  ooniieotion  with  the  directing  of  iorae  or  detorouDiaagi, 
•ad  tbo action  o(  living  Moga  conaeioualy  dbfootod  to  adeflaite 


Inn»iiinitoaMtiloriaooiitrolladbrt)i0i>**<k<<n7o:  it  ia  operated 
on  aolaly  by  tho  paaLf  Giran  oartaiB  conditions,  and  the  ofieot  ia 
duo  tinia  foUowa.  Attenpte  have  been  made  to  apply  the  same 
prineiple  to  liriog  and  oonM^oua beings,  bat  withoutnneh  auocess. 

Th(<!ui  neem  to  work  for  an  object,  even  if  it  be  the  mere  seeking 
fur  fool  ;  the^  are  controlled  by  the  idea  of  eomcthing  not  yet 
;ial(uihle.  Given  certain  conditions,  and  their  action  cannot 
curtainly  be  predicted  :  they  have  a  sense  of  option  and  free  will. 
Either  their  actions  are  really  arbitrary  and  indeterminate,  which 
Is  highly  improbable,  or  they  nre  controlled  by  the  future  as  well  as 
by  tnR  pjist.  fmatjinc  heinfrs  thus  rnntrollwl  ;  automatn  yon  may 
still  LuiU  ilium,  but  t!i(jy  will  be-  U\  iiij;  aulomutu,  and  will  exliibit 
all  thr?  rbarart^risLic-'  of  li\o  rrcjiturcs.  Moreover,  if  they  have  a 
mLTcly  i  vporiential  krlowlcd^;(•,  ticcoK-arily  limited  by  mtimory 
and  boundoii  by  tlie  pu't.  tiny  will  bo  unable  to  predict  e.icri 
other's  actions  with  any  l  erlainly,  bcf.iuse  the  whole  of  the  ilalA 

are  noc  before  them.  May  not  a  clearer  apprehension  of  the 
meaning  of  life,  and  will,  and  datermioiam  bo  gfiadnoUy  roaohad 
in  some  such  direction  as  thin? 

By  what  means  is  force  cxuttcd,  and  what,  dLfinitcly,  i«  force? 
I  can  hardly  put  the  c|ue«tioii  huro  and  now  tio  U>  be  iui«lligible, 
except  to  tooae  who  have  approached  and  thought  over  tho  same 
diffiniltioa  t  but  I  venture  to  say  that  there  is  here  aomcthing  not 
provided  for  in  the  orthodox  aabenae  of  pbyeka;  tbafc  modem 
plmioB  ia  not  conplete,  and  that  n  Han  of  poHtUe  advnnoe  lica  in 
tJiis  direction. 

I  might  go  farther.  Oiveo  that  foree  oan  be  exerted  by  an  act 
of  wUl»  do  we  understand  the  mechaalain  hj  wbiob  tbia  ia  do  til  "f 
And  if  thore  is  a  gap  in  our  knowledge  between  the  oonscio.is 
idea  of  a  motion  ana  the  liberation  oi  muscular  cncr^'  nt^od 
to  accomplish  it,  bow  do  we  know  that  a  body  ma^'  not  Tie  moved 
writfaont  ordinary  material  contact  by  an  act  of  wiUT  I  have  no 
evidence  that  such  a  thing  is  pomible.  I  have  tried  once  or 
twice  to  oh.«erve  its  asoerted  occurronc*,  and  failed  trs  g«t  anything 
that  i*ati'<ti<xl  me.  Others  may  have  boon  more  fortunate.  In 
any  case,  I  hold  that  vro  rcfiuirti  more  know  kxlgo  before  we  can 
deny  tlic  possibility.  If  the  tont'orvatton  of  enori,'y  were  upset  by 
the  process,  we  shouhi  have  proundH  for  denying  it;  but  nothing 

that  we  know  is  upset  by  tho  discovery  of  a  novel  medium  of 
oommunieation,  |>ei-ha{i«  Hoiue  loore  immediabe  action  through 
the  ether.  It  is  no  use  theorising;  it  is  unwise  to  decline  to 
examine  phenomena  becAuM  we  feel  toosureof  their  impoesibilitr. 
We  ought  to  know  the  universe  very  thotoijghly  and  oenipletaly 
before  we  lake  up  that  atcitade. 

Again,  it  is  familiar  that  a  thought  may  bo  excited  in  the  brain 
of  another  person,  transferred  thither  from  our  brain,  by  puUinga 
suitable  trigger ;  by  liberating  energy  in  the  form  of  sound,  for 
ixistMioe,  or  by  the  moohanioaTact  <»  writing,  or  io  other  w»m.  A 
pae- arranged  code  called  iaognage,  and  a  material  medium  oi  com- 
mantoetton,  ere  the  reeogaiied  ineMioda.  liaiydieco  not  abobe 
on  immaterial  (ptrhape  aa  ethereal)  swdlm  of  oamnnaioation? 
1m  it  poaaiUe  Uiat  an  idea  ean  be  trandhcnd  fiOBi  one  pereon 
to  another  by  a  prooera  such  as  we  have  not  yet  grown  accustomed 
to,  and  know  practically  nothing  about?  In  this  case  I  )\ave 
ovldenoo,  I  assert  that  I  have  seen  it  done,  and  am  perfectly 
oonvinoed  of  the  fact.  Many  others  are  satisfied  of  the  truth  of  it 
too.  Why  muet  we  apeak  of  it  with  bated  lireatb.  aa  of  a  tbina  of 
which  we  an  aahnmeii  ?  What  tight  have  wo  to  bo  aahamed  of  a 
truth? 

And  after  all,  when  we  have  gron'n  accustomed  to  it,  it  will  not 
seem  altogether  stranp-e.    It  ix,  ;K<rhat»>,  a  natural  oonrnxjuenco  of 


llic  community  of  life  or  family  relationship  running  ibrougb  »|J 
living  beinga.  The  transmisjilon  of  life  may  be  likened  bi  loaie 
ways  to  the  transmission  of  magnetum,  and  all  magnets  an 
aympathetically  connected,  so  that  if  suitably  saspendod  a  nbrv 
turn  from  one  disturbs  others,  e\'en  though  they  be  distant  mutj 
two  million  adles. 

It  la  sometimes  objected  that,  granting  thoug^bt-trmuHannetir 
telepathy  to  be  a  feet.  It  beloitn  more  especially  to  lower  fonm  d 
life  and  that  aa  the  oerebraT  hemisphNve  develop  we  beodot 
independent  of  it ;  that  what  we  notice  is  the  relic  of  a  decayin* 
facnl^,  not  the  germ  of  a  new  and  fruitful  sense;  mm 
that  progreaa  la  not  to  be  made  bv  studying  or  attcndmi?  to  it^ 
It  may  be  that  it  ia  an  imnntinro  moae  of  comniutaeatiuu,  odapul 
to  lower  stages  of  consciousnees  than  ourn,  but  how  rauoboaaie 
not  leiU'n  by  studying  immature  stages  ?  As  well  might  theflbjt^ 
tion  be  urged  against  a  study  of  embryoloey.  It  may,  oo  iIm 
other  hand,  be  an  indication  of  a  higher  mode  of  coinmunieaiioa, 
which  «hall  survive  our  temporary  connection  with  oHinary 
matter. 

I  have  sttokon  of  the  apuarontly  direct  action  of  mind  on  raimi, 
and  of  a  [lossiblc  action  of  mind  on  matter.  But  tho  whole  rmion 
is  unexpiore<I  territwy,  and  it  in  conceivable  that  matter  may 
react  on  mlt^d  in  a  way  we  can  at  present  only  dimly  imagine.  Irj 
fact,  the  bRrricr  between  the  two  may  gra<lually  melt  away,  af 
many  other  barriers  have  done,  and  we  may  end  in  a  ^vhi 
(lerception  of  the  unity  of  Nature,  siieh  <is  philosophers  hnv. 
already  dreamt  of. 

I  care  not  what  the  end  may  be.    1  do  c&rc  ihut  the  eoquuy 
shall  be  conducted  by  us,  and  that  wo  ahall  be  free  from  tiw 
disgrace  of  jogging  along  accustomed  rooda,  leaving  to  « 
the  work,  the  ridicule,  ^d  the  gcaf " 


*  The  exprcxeiot)  "  oonuoUed  by  the  future,"  1  firai  lieard  in  a 
conversation  with  (j.  F.  Fitxgerald,  who  aeeiMd  tO  oonildv  it 
applicable  to  ail  events,  without  exception. 

+  This  is,  of  course,  not  assertion  l)ut  Ku^'s,'cstion.  It  m.iy  be 
erroneoiia  to  draw  any  such  distinction  between  animate  and 


of  aafoldtng  a  nt» 

fion  to  nawUling  eyes, 
t  may  t>e  held  tbataneh  toveetfeationa  are  notpby«iea],aadd» 
not  ooaoero  us.  We  caonot  Idl  wnhont  trying.  In  that  I  tiait 
my  taatinct.  I  believe  them  la  eomething  in  this  re^on  wMdk 
doea  ooneern  vm  as  physidola.  It  m^  oonoem  other  aciences  tm. 
It  must,  one  would  suppose,  some  day  concern  biology  ;  bat  witk 
that  I  have  nothing  to  do.  Biologists  have  their  region,  we  Ks«e 
ours,  and  there  is  no  need  for  us  to  hang  back  from  an  investi|>«- 
tion  because  they  da  Our  own  science,  of  phyeica  or  natunl 
uhiloeophy  in  its  widest  sense,  is  the  king  of  the  sciences,  and  it  i» 
for  us  to  lead,  not  to  follow. 

And  I  nay,  have  faith  in  tho  intellijfibility  nf  the  universe. 
Intelligibiliiy  luis  been  the  ijrciit  crc«xj  in  the  strength  of  which 
all  intcllprtual  advance  ha.t  been  atteinptod,  and  all  scientific 
prof;reSs  tiiailu. 

.At  tirst  thinrja  always  look  mysterious.  A  oomet,  lightniog, 
tho  aurora,  the  rainbow  — all  litrango  anomal  ni-  mysteriow 
apparitions.  Hut  scrutiiiisfxi  in  the  dry  lipht  of  gcienca,  their 
relationship  witli  other  better  known  tfiintr«  beoomes  apparent. 
They  cease  to  1h3  anom.ilous ;  nod  thou^'h  a  certain  mystery 
necessarily  remains,  it  is  no  more  a  proi>crty  iiecullav  lothHiiit 
ifl  shared  by  the  commone«t>  objccUi  of  daily  liie. 

The  opentiona  of  a  chemist,  again,  if  conducted  in  a  haphaxard 
manner,  would  t>e  an  indescribable  medley  of  eiferveeoencas,  pf» 
eipitationa,  changes  in  colour  and  in  substance  ;  bat|  (aided  (fa 
tbiead  of  theory  running  through  tbem,  the  proooaaoB  Ihll  iatbs 
series,  they  all  become  Cairly  mtoUigible,  ana  any  exploeioa  or 
catastrophe  that  may  ooonr  ia  capable  of  explasatioD  too. 

Now  I  say  that  the  doctrine  of  ultimate  hitelligibility  (hoald  tx 
ifressed  into  other  departments  aUo.  At  present  we  hang  bad: 
irom  whole  regions  of  enquiry  and  say  they  are  not  for  us.  A  If 
we  are  beginning  to  grapple  with.  The  nature  of  disease  » 
yielding  to  scrutiny  witii  fruitful  result ;  the  mental  aberrstioni 
and  abnorraalties  of  hypnotism,  duplex  personality,  and  sUied 
phenomena,  are  now  at  fjist  bcin^  Ijiken  under  tho  winij  of  soisool 
after  lout;  I  iilicule  and  contempt.  Tho  i>l>enomei)on  of  crime,  tb* 
seiontihc  meaning  and  justihctttion  of  altruiHm,  and  other  inatt«rf 
relating  to  life  and  coiidtict,  are  lieginning,  or  perhaps  are  barsly 
yet  beginning,  to  show  a  vulnerable  front  over  w  hich  tho  fiTttmot 
science  may  pour. 

Facts  eo  strange  that  they  have  often  been  call«Kl  mirat-alotit  ^ 
now  no  longer  regarded  as  entirely  incredible.  All  ooeuneoew 
seuin  reasonable  when  eont*m plated  from  tho  right  point  of  vie*, 
and  some  are  bolicvefi  in  whlcti  in  their  e-s*ence  are  still  quite  tnsf" 
velloUR.  Apply  warmth  fur  a  j;iven  period  to  a  spurow'a  ogg,  »^ 
what  result  could  be  more  incredible  or  magical  if  now  ditcovaroi 
for  the  fir«i  time  ?  The  uoasibilities  of  the  universe  are  as  infiait* 
as  is  its  phyawaiaiteiiti.  Why  should  we  grope  with  our  eymaleel* 
downward,  and  deny  the  poaaibiUty  of  everything  out  of 
aoouatomed  beatf 

If  there  ia  a  poida«beotf^win.let  it  ba  attacked ;  peadH 
moan  a  state  of  half  knowledge.  By  the  time  we  can  grasp 
thing  more  apucoxfaaating  to  the  totality  of  things  the  portdODtf 
of  i>aradoxeaduopeaway  and  beeomaa  aniocaffniaable.  I  m*"*  ^ 
myself  to  catoh  gliinpece  of  elaeo  to  many  Of  tbeoo  old  qnettioM, 
and  I  urge  that  W8  miould  trust  consciousness,  which  has  led 
thus  far  ;  should  ahrittk  from  no  problem  when  the  time  seenu  npt 
for  an  attack  upon  ft,  aod  ahould  not  tnaitate  to  prem  iaTj**"' 
gation,  and  ascertain  tbo  law*  of  oveo  the  moatfaooadito  proUaa* 
of  life  and  mind. 

What  wo  know  is  as  notliing  to  that  which  remains  to  bekoowo- 
Thin  in  «!iinefimcs  sniil  a-  a  truisrn  :  «ometimc!»  it  is  half  doabt*"' 
To  me  it  ^-etinjillu^  most  literal  ti  utli,  and  th.at  if  wo  narrow '^l"' 

view  to  already  Imlf -conquered  territoiy  only,  we  shall  be  lal**l^ 
tho  men  who  won  OUT  nOOdoO).  and  tMOMMlbto  tO  Oo  MP** 
claims  of  science. 

I  must  now  return  to  the  work  of  this  '^<s  tion,  from  w  hich  1  h*** 
apparently  wandered  rather  for  atiold,  further  than  is  cuslonwOT' 
perhapafacthnrUwaiidMinMa.  Bat  I  hold  that  twutamlf* 
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wid«  ootlook  is  wliolewme,  and  that  without  sacb  oecarional  Burvey 
the  rigid  jitLcntion  to  dptjiiland  minute  .■icriiliny  of  every  little  fact 
w  hicli  uro  so  entirely  admirable  and  are  fn  ri^lilly  Hpre  fost^rpd, 
ftro  apt  to  become  unhealthily  dull  and  nionot-onuiip.  Our  life 
w  ork  in  conccrnwl  with  the  rigid  fiamework  of  factn,  Itio  skeleton 
O!  outline  map  nf  the  uniser-io  ;  nnd,  tliouf^h  it,  i^i  well  for  uh 
occasionally  to  remember  tljiit  the  texture  juui  colour  and  bc-iiuly 
which  wo  nabititally  ignnro  am  not  therefore  in  the  ali^htCKt 
deeree  non-existent,  yet  tl  ia  n&fost  stjecdily  to  return  to  our  bnae 
•an  cooHmao  ihm  ■low  mad  kborioue  march  with  wbkli  «•  m« 
liMBlliir  and  wUeh  «siwrieDoe  has  juatified.  ft  Is  liNMue  1 
iaaaiiM  Aalk  tMli  MiMuwIto  adranoo  is  mnr  baRlinbw  to  ba 
paMbto  in  Atab aaS  aaaKpaiitai difaolion  Uiakl  havaalZMBiitad 
t»  illnM  jvat  attaatloa  to  •  Mlijtat  trhidi,  tf  ngr  piBgaflaMcaUaaa 
nM^r  torn  onli  to  ba  oM  «f  qpaeial  aaa  pMaliw  intoNM 
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1.  I  have  already  on  two  occocions,  at  Newcastle  and  at  I>eed», 
brooght  thia  subject  before  Section  O,  and  have  given  the  details 
of  Ifailtqgtb  MM  constmctton  of  Oi*  nrapoiidr oinmit.  I  h««a 
Mnr  to  report  not  only  that  tha  Una  Itm  ban  ooaatmsted  and 
opened  to  the  public,  bnt  that  Ito  oiicwoMi.  tolaphonic  and  cont- 
mrrcial,  has  exc«eded  the  moat  aaiigaineaatidiwtMMW.  Speech  has 
boon  maintained  with  perfect  clearness  and  aooaraejr.  Tbe  line 
has  fMfod  to  bo  much  better  than  it  ought  to  havo  been,  anii  the 
parpoaa  of  thia  pomr  it  to  afaow  tbe  naMra  why. 

11m  loogtba  of  tba  diBrak  aaotioiii  of  yw  einattan  Bi  iol^ 

London  to  St  MargaiOl's  Bay   aUlaa, 

St.  Marearet'sBaj  to  Sangatte  (cable)    0* 

»toBarii   „  IW-  „ 
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Paris  andaiinwnd .............. ............  0-43  mie 

French  UtM   .133 

Cbble   5-02 

•   !■» 

Total  (K)    loS  „ 

693xlO*>=7,3.';fl  =  K  R, 

a  product  which  iudicatOH  that  speech  should  be  very  ^ood. 

•J.  TrirtU  of  Ap/iaratiu. — The  (ireliminary  trials  wore  made 
during;  the  month  of  March  between  ibo  chief  telegraph  offices  of 
the  two  capitals^  aod  tba  foUowio^  niorophoM  tmiuBalttan  were 

CDiiijvwrcd  : 

Ader   I'encil  form. 

Berliner   ^   Granular  „ 

D'Araonval   Pencil  „ 

Tie  .ToBgh    „  ,, 

tiowor  Bell    ,,  ,, 

PiMst  Otiioii  switch  iii8Lniment    Granules  and  lamp  tiiaments. 

Koulez...   L«mp  flUmeota. 

Tambull   Pencil  form. 

\Vc»l<.-rii  Electric    Granular. 

The  mceivent  coriPiPtcfl  of  the  late>i  titrin  of  duuhle  jjoie  liell 
tilephoin:*  with  eomo  Adui  ami  l)'Ar-riii\«l  re<oi\ori<  for  COm- 
tmruton.  After  repeated  iriaU  it.  wan  lirwlly  docided  that  the  Ader, 
U'Arsonval,  Oower-Bell  (with  double  itole  receivers  instead  of 
tubee),  Koulez,  and  Western  Electric  were  the  bent,  and  were 
approximately  eqaaL 

Tbeee  instruments  were,  therefore,  seleotod  for  the  further 
,  whidi  oooiialod  of  uaioff  hNol  axtaBiioiw  fa  Faria 
Tba  wiraa  wore  In  tha  flnt  laitaDoa  oxtandad  at  tbe 
I  aod  totba  ObaarvstOiT  through  an  exchange  at  the  Avenuo 
daa  GobaUiwa.  Tba  laoKtb  of  this  local  line  is  7  kms.  The  wires 
are  gattapercba  ooirered,  placed  underground,  nnd  not  suitable  for 
giring  tbe  beet  reeoHe. 

Tbe  rmults  were,  however,  fairly  natisfnctory.  The  wires  were 
extended  to  tbe  Treosurv  in  London  by  means  of  the  ordinary 
nnderproand  Eyftpm.  Thp  (lii»t/ince  ia  about  two  miles,  and 
althoii)^h  the  wiluino  of  i*ouiid  and  clrarnc^a  of  articulation  were 
pertx-ptihly  reiluce<l  hy  tht'e  udditiOTii'  to  the  circuit,  converMtitm 
quite  practicable, 
if'urlher  trials  were  al^o  inadi?  from  the  .V venue  dcs  Koheliiien  on 
undcii;roiiiid  wire«  of  live  kiloiin'tren  luni;,  and  uImi  wiih  oome 
r«i3t«r«  in  i'aris  with  fairly  satisfactory  rceulls.  TI18  setocteU 
telephones  were  e<jually  etiicionl  in  all  catea,  which  proves  that  to 
mauitaiii  easy  oonvenMiUon  when  the  trunk  wires  are  extended  to 
looal  poinu  it  ie  only  neoeoaary  that  tba  laoai  Uoaa  aball  ba  of  a 
■Uodaid  aot  tower  Utan  thatof  tbo  trunk  IJnOb  Tho  oxparlmenU 
■  oaDdninNi  that  hwg.dHtaiioo  apoablog  Is  solely  a 
I  of  tbooitoiiiiaiid  Ita  aavboimeata,  aoa  aatooa  of  appa- 


ratus. The  instnimentf  finfiHy  welnrtef!  for  actual  work  were 
(Jowcr  Bell  for  London  and  Koulez  for  I'jtrip. 

^.  The  rciiult«  arc  certainly  most  natisfactory.  There  is  no 
circuit  inoroutof  Ixindnn  on  which  speech  is  more  perfect  than  it  is 
betweeti  L/jTKlon  and  l'nri><.  It»  fact,  it  is  better  than  I  anticj. 
luitetl,  nnd  better  than  calculation  lol  iiir  to  expect.  S|K>ech  has 
been  iJ«»ible  not  only  to  I'aria  but  through  I'aria  to  Uru.xclloj*, 
and  even,  with  dilliculty,  through  Paris  to  Marseilles,  a  distance 
of  over  900  miles.  The  wires  between  I'aris  and  Mar»eillee  are 
massive  copper  wires  spaoially  erectod  for  tolapboao  bwbiow 
betweeo  tboaa  important  plaoM, 

4.  fiiuiAMa«i>oa«.—Thochafgeforaconvereatiaabotwoen  London 
and  Paris  is  8a.  for  three  mfaiiltos'  complete  use  of  tbo  wire.  Tho 
demand  for  the  wire  is  very  ooaiMoniblO.  Thoaverage  nnmber  of 
talks  per  day,  exclusive  of  Sander*  !■  W-  The  nuucimum  baa 
been  108.  We  have  bad  as  many  calls  as  10  |>er  hour— the 
average  is  19  during  tbe  busy  hours  of  the  day.  As  an  instance  of 
what  can  he  done  150  words  per  minute  havn  been  dictJ»t«1  in 
Pari?<  and  transciibe<l  in  Ixmdon  by  thorlhand  writing.  Thus  in 
three  minute*  4.>U  wor<iH  were  recorded,  which  at  Ha.  cost  hve 
words  for  a  penny. 

5.  f>iffindiifjt.  —  The  difficulties  mot  with  in  long-distanoo 
speaking  nreH<:\eral,  and  they  may  be  divided  into  (a)  those  due  to 
external  disturbiMices  arid  (6)  those  due  to  internal  opposition. 

{a.)  Every  current  rising  and  fulling  in  the  Beubboorhood  of 
a  telephone  line  within  a  region,  say,  of  100  yaraa,  whether  the 
wire  conveying  it  bo  nndai|nniad  or  ovoigraond,  indnoae  in  tho 
telephone  «raaife  oBotttar  eurreat,  prododnj^  in  the  tdofihona  a 
sound  whiob  diatnrbs  speech,  and  if  the  neighbouring  wtree  oio 
nunierons  and  bnsy,  as  they  are  on  our  roods  and  railways,  Umm 
sounds  bopomp  '^nfusintr.  noi«y,  and  ultimately  entirely  preventa- 
tive of  spfech,  Tlii.^  disiurbjuice  i.",  howevur,  oonipletely  removed 
by  fornnng  tbe  telephone  circuit  of  two  wires  placed  as  near  to  each 
other  as  ixiesible,  and  twisted  around  each  other  without  touching, 
so  as  to  maintain  the  mean  a\'crnj;e  distjinee  of  t-nch  wire  from  fur- 
rounding  conductfli  B  the  same  everywliero  Ttius  Kirnilar  currents 
are  inducesl  in  e4i<  li  of  the  t  wo  wino*.  hut  heinjif  opuosite  in  direc- 
tion. II.*  far  a.s  the  circuit  is  concerned,  they  nuutnllao  OOflh  OtboT, 
and  the  circuit,  therefore,  becomes  <juiui  silent. 

In  England  we  make  tlie  two  wires  revolve  completely  round 
each  other  in  e\  ery  four  {)oles,  but  in  France  it  is  done  in  every  six 
(KilcH.  The  reajioii  for  the  change  is  tbe  fact  that  in  the  English 
pUu  the  actual  crosAiug  of  tbe  wires  takes  place  in  the  spaa 
between  tbe  pohM,  while  ia  tbo  FViMb  Idas  it  takaa  plaoe  at  tho 
poles.  Tbiawaaiipoaed  tofoduaathalubiUtyor  tha  wiioa  to  ho 
thrown  uto oeataofe  with  oooh other  by  the  wind,  but, oo  thoothor 
hand.  It  «Mn>ti»ish—  tho  eaoaietriail  symmetry  of  tha  wiraa— ao 
vety  onontial  to  ensure  Rilonoe.  As  a  matter  of  fact,  contacts  do 
not  ooBor  oa  wdl-constructed  linet,  and  I  Uiink  our  English  wires, 
being  more  aymmatrical,  are  freer  from  external  dist urban oe  than 
tboaoior 


Fm.  1. 

(h.)  The  internal  op|Ki«ition  ariKe«  from  the  resistance,  R,  the 
cruwcity,  K,  and  the  elcotroiiiunnelic  inertia,  I.,  of  the  cirouil.  A 
current  of  electricity  tjikes  time  to  rise  to  its  mux  imum  strength  and 
titae  to  fiUl  l»ck  again  to  xero.  Every  circuit  has  what  is  called 
its  time  constant,  I,  Fig.  1,  which  reguUtee  the  number  of  OUmnt 
waves  whidi  can  be  transmitted  through  it  ntx  seoond.  nia  la 
thetimotbaoumnttaboa  to  riae  from  aera  to  tta  working  maxl. 
tnuni  and  tbe  time  It  tahea  to  fall  from  this  maximum  to  am 
again,  abown  by  the  shaded  portions  of  the  f^^nm ;  tbe  duration 
of  the  working  current  being  imn»iteriid  ami  shown  by  tho 
unshaded  portion.  The  most  rapid  form  of  quick  i«legrnphy 
rc«|uirc8  about  l.W  currents  per  second,  currents  eoch  of  which 
must  rise  and  fall  in  ligth  of  a  second,  but  for  ordinary  telephone 
si«aking  we  must  have  about  1,.')00  currents  per  second,  or  the 
time  w  lUch  each  cnrr<>nt  riwiB  from  ?err»  to  it«  maximtim  intpn-nty 
muft  not  cNceofI  -„';.ith  part  of  n  second.  The  time  constant  of  a 
telephotio  circuit  should  therefore  not  be  le-".-  than  (Xi^l.'t  siseoud. 

Hesistancc  alone  does  not  atTect  the  time  conBtant.  It  diminishes 
the  intensity  or  strength  of  the  cuirents  only  ;  but  resistance, 
combined  with  electronia^rnetic  inertia  and  ui(h  capacity,  has  a 
serious  retarding  effect  on  the  rate  of  ri«»  and  fall  of  tho  currents. 
They  increase  the  time  constant  and  introduce  a  aloWMBB  wMob 
may  be  called  retardanco,  for  they  diminish  tbe  rata  aA  whidh 
currents  aan  bo  tcanamittad.  How  tho  ratarrtanno  dad  to  olofltro* 
magnetic  Inartta  Ineraaow  dlreetly  with  tha  aanannt  of  olaom* 
magnetic  inertia  present,  but  it  diminishes  with  the  amount  of 

resistance  of  the  conductor.    It  is  exprosood  by  the  ratio 

while  that  da«  to  capacity  inoreawa  directly,  both  with  the 
capacity  and  with  the  resistance,  and  it  is  expressed  by  tho 
product,  K  R.  The  whole  retardanoe,  and,  therefore,  the  sueod  of 
working  tho  oirettit  or  the  clearaeaa  of  apoaob,  ia  givoa  by  tl>0 
etiuatioD 
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ow  in  t«le^rAp)iy  wc  nrc  oot  able  alt0)^thcr  to  eliminate  L(,  bat 
we  caa  countonci  it,  wd  if  «r«  oan  vaaka  R  (  =  U,  then 

L  =  -  K  R« 

which  ui  the  nrinciple  of  the  iliuntwi  candcn!<or  thiit  hns  h<?en 
introduced  witn  ciicJi  fiitrnnl  Kiicr-t-iH  in  our  I'o*t  Office  MTvioe,  and 
has  virtually  cloublori  tlu>  currying  otpacity  of  OUT  llhwiL 
If,  in  (be  above  eqaatiOD,  we  make  L  =  0 

Thi«  t"  (lone  in  tclophony,  and  hence  we  obtain  the  law  of  rotjird 
aooe,  or  Lho  law  by  which  we  can  calculate  the  distance  to  which 
speech  is  poaaible.    All  my  calculationii  for  the  London  and  Parifl 
lino  were  baaed  on  this  iaw,  which  experience  has  shown  it  to 

Hbv  ii  elflctraniagMtlo  Iwrlia  twwtioalijr  elinioatod  ?  Fint, 
by  the  use  of  two  maadva  eopptr  wtrai,  and  Mandli  l^inuMiM- 
OMly  revolvine  them  aroaod  cidi  otinr.  Kow  L  aapum  on  fha 
geometry  of  the  ctranil,  that  la,  on  the  relative  form  and  poeition 
of  the  diOfcront  parte  of  tlio  obvoit,  which  is  invariable  for  the 
•MSe  circuit,  and  in  repreeent  by  a  coefficient,  X.  It  dopoods  also 
on  the  maf^netic  qualities  of  the  coDducton  employed  ud  of  the 
spacfi  embraced  by  the  cireuit.  Thin  Kpsrific  magnetic  capacity  is 
ii  viiriablu  ({uantity,  and  in  imlioaterl  by  for  tho  conductor  and 
by  n,  for  air.    It  depemls  also  on  the  rate  at.  which  currents  rise 

and  UiH,  aod  this  ie  indicatod  by  tin  diOiarential  oooffioient  It 

daponda  finaUy  on  tho  nnnifaor  of  lia«  ot  lana  duo  to  {ta  ova 

current  which  cut  tho  condnetor  ill  Um  pcoper  direction ;  thia  b 
indicated  by  fi.  Combining  IbaM  togotber  we  coo  repraooot  tha 
olaetrmiMigaatfe  iaartia  of  a  metallic  telephone  oirouU  aa 

Now,  Xs2biK^.  Honoa  tba  Hoalkr  wo  Bulw  tbedintaaeai 

d,  between  the  wires,  and  the  ffreatar  we  make  their  diameter,  a, 
the  smaller  becomes  \.  It  is  customary  to  call  the  value  o(  fi  for 
air,  aod  copper,  1,  but  this  is  purely  artificial  and  certainly  not 
true.  It  must  be  very  much  lees  than  one  in  every  medium, 
exceptinfr  the  maprvetie  mft«Ii».  co  tnucli  m  thnt  in  copfxr  it  may  bo 
neglected  Jiltouctlicr  while  in  llio  nir  it,  dof-.o  not.  matter  what  it  is, 

lor  by  the  method  of  twisting  one  conductor  round  tho  other,  the 


magnetisation  of  the  air  apaoe  by  the  one  current  of  the  circuit 
rotating  in  one  dirceticm  is  exactly  noufnilistxl  by  that  of  the  other 
element  of  the  circuit  rouilinp  in  the  opjioflice  dirwtion.  Now,  (i, 
in  two  parallel  coniliict<irn  ronveyiri<,' nurroniH  of  tlic  o.imf  wnoe, 
that  is  flowing  in  tbc  ■<aino  dirwtion,  ir-  rt-t-nrdinj;,  Fii;.  luid  iti 
therefore  a  positive  quantity,  but  when  Ut0  currenL«  How  in 
opposite  directions,  as  in  a  metallic  loop.  Fig.  3,  they  t«nd  to 
ajmiet  each  other  and  arc  of  a  negative  character.  Hcmco  in  n 
m«t.ullic  tolophono  circuit  we  may  neglect  Lin  lolo  tu*  I  have  done. 

I  have  never  yet  succeeded  in  tracing  any  evidencii  o(  eleo^^o- 
magnetie  inertia  In  low^  single  ooppar  wirw,  while  in  iron  wiree 
tbe  volao  of  L  may  oortainly  be  taimiM  "005  boaiyper  mile. 


Fi.:.  .'t. 


In  bhuri  uiotallio  circuitj*,  «jiy  of  lon|^tiii)  ULi  to  lfl(»  miles,  Hii» 
nt^.ilivo  qu.-jiitity  doCB  not  np[K'ar,  but  in  tho  riirii*  L'jndoii  circuit 
tbi^  holpful  inutuni  action  of  oppofif^^  cnrrpnt"  comif  on  in  a 
poculiai  way.  The  presence  of  the  c.djle  introiluoe.i  a  l^fRC 
capacity  practicailv  ia  thu  cuntrc  of  the  circuit,  Tlic  rcifull  if 
that  we  bare  ia  each  branch  of  tho  circuit  between  the  transmitter, 
say,  at  London  and  the  cable  at  Dover,  extra  currents  at  th« 


Waa.  4. 

conifiieiiOiMMCnl  of  the  operation,  wliicli,  (towing;  in  opixicito  diroc- 
liuns,  lauluaily  r«iH:t  on  cocli  ulixci,  aiitl  piacUwdi^  prupiiro  the 
way  for  the  working  curronte.  Tho  uresenco  of  those  currentti  is 
{iroved  by  the  fact  that  when  tlio  cable  is  disounnocted  at  Calais,  as 
ahowii  in  F|g.  6i,«nd  talaplwaaa  ava  inaortad  in  aariaa,  aaabown  at 
D  and  D*,  apaoeh  ia  aa  paneet  batwoan  London  and  «.  Uaisarat's 
Bay  as  if  tho  wirea  wac*  oonnaolod  ocrow,  or  as  if  tbo  dtcnu  were 

aa  though  tbe 
hf  a  qwnMtr*  U, 


IbKMifh  to  Paris.  Tliair  aSoot  is  precisely  the  i 
msm&j  of  Iba  aaiial  ' 


which  ia  of  the  same 
ratardanoe  aquation  beoomoe 

R  (K-M)=«. 

Thus  it  h,ip|ifns  that  the  lyondon  I'aris  t«Icptionp  woikw  bottt-r 
than  »aH  cx[ioct«l.  Tho  nature  of  M  i;"  probiiUlj  equivalent  to 
about  'Oii7-~>  <t>  i>er  mile,  and  tliorcforc  K  t-liould  be  also  alMMt 
-0075^  inelcod  of  -0136^  per  mile.  This  iielpful  action  of  mutoal 
iaduotion  ia  preoent  in  all  long  eireaita,  and  »  to  tfaa  laaaoa  wlQf 
we  were  abla  to  apeak  to  Braaeta  aad  avan  to  Manatilaa.  Hatao 
appears  in  ovary  iBfrtMiir  loop,  and  vitiates  the  moaattfamaBla  of 
olectromaffnetie  inarUa  and  of  ca|tacity  of  loop*.  Tbaa,  if  wa 
measure  the  capacity  of  a  loop  as  compared  with  a  single  wifO^  tlia 
amount  per  mile  may  be  50  per  cent,  greater  than  it  ought  to  ba  ; 
while  if  we  measure  tho  capacity  of  one  branch  of  a  circuit  under 
the  oooditions  of  the  London -Paris  telephone  line,  it  may  be  50 

KamL  laaa  than  it  onght  to  ba.  Thia  aOiMtof  il  iaahown  by 
dattad  )ina  in  Fig.  1. 


lio.  t. 

Teloi>iinnic  current* — that  is,  currentjs  induced  in  llic 
i«oc-oiuiary  wire  of  an  ioductton  coil  duo  to  the  variation  nf  micro- 
[ihonic  currents  in  the  primary  wire— .ire  n<  ;  .[■  i  i  latinfj 
curriKvte'.  They  do  not  foliow  the  constant  jHirioiic  law,  aiaa 
they  are  not  true  harmonic  sine  functioiis  of  the  time. 
Tho  micro{^onic  ourrente  are  intermittent  or  pulsatory,  and 
alwagra  tow  in  tfan  aaow  direction.  Tlw  aaoondary  ourranta 
ara  aiaa  ■1**3*  al  tba  aama  sign,  os  ara  tlia  eomnta  in  a 
Ratnakoiif  oatl,  and  aa  are  tba  enrranta  la  liteh  vacua  with  wfaiob 
GrooboB  haa  mado  ns  ao  famOiar,  Horaovar,  the  frequency  of  thaaa 
currents  is  n  Very  variable  (juanlity,  not  only  due  to  tho  varioua 
tones  of  vniccM,  but  U>  the  various  stylos  of  articulation.  Heooo 
the  laws  of  periodic  alternate  currents  following  the  fine  function 
of  thu  time  fail  when  we  come  to  consider  microphones  and  telet- 
phoTics  Tt  ifi  im[iortflnt  to  be.nrt!iin  in  mind,  for  niviriy  Lvi  rythinv 
tllJit  h.i.'*  hirhorto  hivu  written  on  the  Kubjoct  af^-■'mnr■^i  th.'it  tele- 
(»riipliic  ciii  ient?'  follow  t Id"  iH7rio<iic  .^inc  law.  'I'luj  coi  i  eni derived 
lro:n  |-leirHnri^'iri:il  iiiai.jiiclo  t nin'<miltoi">*  arc  idUTnaN.,  and  comply 
more  m  arly  with  the  law.  The  ditlerence  betwuou  tbein  anil  naicro- 
plioiicn  \f  at  once  jiorcuprihlo.  Muffling  and  disturbance  due  to  t  he 
pre!<enr-e  of  ulctlromaijiiclic  iiierlm  become  ovideat,  which  are 
abixont  witli  microphones.  I  tested  thL^  bet  wean  Loodow  and  Sik 
M iit>rarut's,  and  foumi  tho  effect  most  inorked. 

7.  Lirjktmng.—A  Tnot«llio  taiapbone  cinntit  may  have  aatotle 
chargo  indnoed  upon  it  by  a  lhandar  clood,  aa  abown  In  Fig.  6. 
Such  a  charge  ia  an  ataotclo  atoata  whiob  ia  ralaaaad  whan  tfan 
charged  cloud  Hasheo  into  tlio  earth  or  into  a  BOislibonrinK  eland. 
If  there  bo  olcotramnKaetic  inertia  present,  the  chatga  wlB  auvKn 
backward  an>l  forw.iril  through  the  circuit  until  it  dies  OOt.  If 
there  be  no  B.M.F.  pro.'M  iit  it  will  cease  suddenly,  and  neutrality 
will  be  attained  ut  anoe.  Tele|>houo  circuits  indicate  this  opera- 
tion by  peenliar  and  charactoriatic  aounda.   An  iron  wira  oiraait 


+  + 
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prod  uo©»  a  long  swish  or  loud  sigh,  but  a  copper  wire  circuit  like  the 
rarii-  Uindon  telephone  emits  a  short,  sharp  report,  like  tho  cmck 
of  a  pistol,  whieh  i«  BOtnctimw  Rtj\rtliTt[j,  and  ha«  created  fear,  but 
there  is  no  danger  or  lialiility  to  cliock.  Indcoil,  the  Htjirt  h>is 
more  than  once  thrown  the  listener  oil  his  utool.  and  Unj<  UM  to  tho 
belief  that  he  was  knocked  down  by  lightning. 

8.  Tho  future  of  telephone  Wf>rkini»,"««ij)<»ri.iliy  in  lar^jc  ritie-»,  ii* 
one  of  underground  wire.-<,  and  the  «  ay  to  t'et  o\  er  the  dillicniiius 
of  this  kind  of  wuik  le  jjorfectly  clear.  \Vc  tnurl  have  metallic 
cireaita,  twisted  wires,  low  resistance,  and  low  capacity.  In  Paris 
larkabli  .  .   _    .  _ 


remambl*  cable,  uade  by  Fortin-Hennao,  gives  on  excoedinuly 
jw  oapacity-via.»only  DW  ^  par  mitai   In  tho  Unitixl  Sutes 


t  hoy  are  using  a  wife  iaaniatod  with  papar  which  give*  -OH  ^  per 
mile.  Wo  are  using  in  London  Fowler- Waring  aabla  giving  a 
ca|iacity  of  1  '8  f  per  mHab  tha  cai>acity  of  gutta'OOVwad  WO  bwng 
3  ^  parmila. 


THB  HBASOBEMBNT  OF  UQOID  IBSI8TANCBS.* 

Mr  a,  mrmmeMsm. 

The  great  dilBealtien  in  ineasariqg  liquid  nairtanaaaariBa  fawn 
liolariMilion  at  iba  alectmrlut.  Variooa  metboda  of  elhainatliig  Um 
errors  lu-ising  from  polarisation,  and  from  viriaUaaa  of  onrfaea 
rosistanco  due  to  bubbles,  hare  come  into  uso;  tba  moat  uanalbai^g 

to  cnniloy  an  attemnting  current  and  a  tele^ibone. 

The  fullowini:  arc  foino  methods  of  avoiding  iiolari«aliun  enwe 
in  a  manner  analegoua  to  that  employed  by  Sir  William  Thomson, 
Mr.  Banvialdab  and  otbara,  in  measuring  low  reeiitoocos.  In 

*         mad  bate*  tba  BiUSb 
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II  ca«'irijig  low  rMiatanc<CK.  tlic  rcfistancc?"  of  thn  contnctji  art'  lii-^'h 
m  comi«ri«on,  ami  havo  in  be  t  hiiiinatol.  Vv^.  1  xIiowh  tlio  vei-M'l 
«ci|ilr.y,5d.  It  coiwt8i-<  1)1  a  glam  tube,  witli  cup.",  A  .uiri  li,  at 
tber  ii.ly,  for  the  nuiin  rioctroued.  Near  the  cnil-t  nro  fot  lor  cope, 
C  D,  uui  it  is  till!  (iitfiircn(»e  of  potentiiil  of  UttitN»  ftxk-r  oiiiw  that 
il  measurocL  They  nn?  (xiniit<-ti,>^l  by  tncaas  of  [i;in  h:iieiit«3d 
«}'Liboa  tabos,  luch  ae  thosu  aacxl  in  Raoult'n  cell,  witlt  vaMois  con 
maltff  «toatradM  in  «  •nitabto  cketrolyto.  For  insUnce,  suppose 
■Aa  iwiiteDM  of  mlpharic  acid  it  to  bo  meacurod.  The  hamo 
[■hetroilw  pUtiwm  w  lead.  Tht  qnilMD  toiba*  an  filled  with 
iteid  MKl  oooncotod  to  vtMtb  HIMl  wikh Mlph^of  rtM.  The 


Fm.  I. 

«toctrod««  in  these  an  tine  aroaiffam.  Tlio  ajijjajtttus  may  be 
tnaagad  «ifehw  m  thmk  there  in  no  current  from  r  to  </,  or  so  that 
Am  It  •  cormi  whieli  may  poUriae  the  anuUifamB  a  little.  In 
tU^eMtlMpokrintioanoteohMrvad.  r%.itlwiraaBMtho<l 
with  no  earrmtk  Ttw  naio  elmolt  from  the  Mttwy  S  ta  through 
•  teeirtance  R,  vfaieh  is  fairly  large,  ao  that  variatiOMaf  MUtaiioe 
m  back-imMmm  abewhere  in  the  circuit  do  not  lAct  tho  owrrant 
much.  Then  it  nunw  through  •  aUixUrd  Naktance,  S,  to  the 
miun  electrode,  then  through  tha  tabo  back  to  the  battery.  The 
(all  of  jirexjiarf  l>ct»  c-on  the  feeler«,  e  and  d,  in  compared  with  that 
fiTerihc  r't.indarfi  rtsiBtaooe,  8,  by  mean*  of  the  pot4sntioinot«r 
•nangeoieiit  ihown  dii^ymmtioally.  For  aoonnto  work  a 
ohoB  to  wed  t  the  wtaa  fa  odjr  obown  for  d< 


I'm.  ft 

In  thia  cafio  thore  i"  iin  purrent  in  tlio  focler  circuit,  and, 
thwefore,  no  [HjluriMil  ion.  A  defleclion  can  hp  tAken  on 
each  side  of  zero  if  rinfiroii,  ko  a*  iirfually  to  reverse  the 
mrrpnfc.  Pnlarisiatim  of  tlifi  foolf-r  electrodes  can  aieio  be 
ilet«<:i<-<l  iiiHtaiitly  V>y  Urcakinu'  both  tlnj  rell  circuita.  There 
»bouki  then  l>e  no  fletlwtion.  The  drawback  to  thin  method  ia 
that  aucceaaive  rcadinfrx  have  to  be  tuken,  ati<l  if  bubbles  are 
oocnisg  off  the  main  electrodee  the  main  current  can  never  be  quite 
-   '    ng.  9  abowo  anothor  difpoiiitioti  With  »  —  ' 


ITto.  a. 


\^'.  ,in()ijiOt<r,  wiiririe  mil^  ;ue  lettcre'l  (I  H.  In  tlii.-^  c.-i.-c  tliere  i-<a 
cuiicot  111  lilt,  ii-t^kr  circuit.  To  luuko  sure  that  it  prcKiuccs  no 
error,  tlie  direction  of  the  main  curreatt  ia  OOUmuted  quicklyat  K. 
Any  poluriaalioa  tbeu  gjvoa  a  doablo  defloctkm.  The  apparatutt 
may  aUo  b»  eoapiaii  iM*  aa  a  TiMfeoo  hw-ieaiitaaaoi  hrktu^  By 
viiry  ing  the  atnaiwr  of  eaUa  Ohu'i  law  eaa  fa*  ^Moked. 

AtniUgAinated  xinc  doea  {xilariKe  alightily,  or  aome  other  acticui 
takem  place  which  |>roduoett  an  diuivalflBt  raanlL    Unlan  the  time 
of  contact  ia  long,  however,  it  dooa  not  givo  riao  to  trouble. 
ENtlariaation  ahowaat  once  by  the  deflection  on  liftiog  the  main  key. 
The  main  tube  u  calibrated  by  fiUioE  it  with  nomuy.  Mine  is 
*  "  Iwttt  wwld  ha  btttar  to  €011  ift  «p  to  go  iutoawatar 


b.nth  cnflily.  If  one  Rytihon  tut>o  is  not  enoiiuh  a  saooud  inter- 
ine<li!ll<!  tube  with  u  ncj^'^cI  run  be  usoii.  I  think  one  18  gonLrully 
oiiough,  hu»ever.  I'tte  luttttinco,  fur  measuring  caustic  aulphatoof 
aoda  would  )>e  u-nf]  in  tlio  ayphon  tulMM,  and  ao  on.  I  have  not 
oxperimentod  on  oloctrodea  yeU  Amalgama  of  ailvw:  or  copper 
ta  aHitiAloaolotioiH>«riiianniiy  in  mareurauaDitiatot  maybe  iwMor. 


THE  CAUSES  OF  VARIATION  OF  CLABK  STAHDABD 

CELLS.* 

BY  4.  SWnrBDRVI. 

It  ia  well  known  to  tbooo  who  have  worked  with  them  tbatCIark 

atandard  cella  are  not  jrat  to  be  truated  in  very  accurate  work.  It 
ia  i|uite  eaay  to  maka  np  a  few  oella  which  agree  among  them* 
aelvea,  hut  they  aeldom  agree  with  others  made  up  at  different 
times  with  different  chemicals  by  different  fieople,  and  they  often 
take  long  to  "eottle  down."  No  one  who  wanted  a  standard 
within  lens  than  one-tenth  per  cent,  would  set  up  a  Clark  and  truat 
it  wftlifiiit  eninfuirintr  it  ivith  othpr  relic.  Th(>  mcoaurement  of 
E.      F.  K  can  eiLpily  be  iimrie  within  not  only  one  in  n  thoueaiid,  but 

one  in  :i  nnllinn,  luid  as  WO  already  have  accurate  roaiatanoeai  a 
st-iindani  cell  t^iviii^' ovoR  appioiiiaMiiteljraeoatnte  cwnlto  wonld  ho 

of  onorinoli"  value. 

It,  therefore.  Fec-me<i  worth  while  to  iovoetigate  the  Causea  of 
Toriation  of  C'Ui  k  celU.  Such  an  examination  must  neceaaarily 
be  Inborioua,  and  it  took  up  a  great  deal  more  time  even  than  I 
expected.  1  must  alao  paaa  over  a  great  deal  in  order  to  oonfino 
tnypaper  within  the  Uniitc  oraal  at  the  Bdtiah  AaaeciatiOB. 

Toe  Clark  cell  ha*  already  reeeiTed  tho  moat  eartful  attentfap 
from  Mr.  LAtimor  Clark  and  Dr.  A.  Muirhcad,  wbo  hoa,  I  beliore, 
already  gone  thoroughly  into  tho  chemistry  of  it,  and  from  Meaara> 
Wright  and  Thomson.  Lord  Rayleigh  baa,  perhapOi  KOoe  iotO 
tho  matter  more  carefully  than  anyone  olae,  and  Muaaii.  Ghrfaart^ 
Doarlove,  Skinner,  Fleming,  Crompton,  and  very  many  others 
have  worked  at  the  same  subject. 

The  method  I  have  foUowea  ia  to  take  the  varioaa  parte  of  the 
cell  rciiarately,  beglniilny  at  tho  dae  and  aHmlnatlug  the  roab  of 

(he  rull. 

The  eell  t.iken  ae  standftrd  throuijhoul  moHt  of  thi."  invefltipntion 
wan  tnjeie  in  ctrict  aoecnlunce  with  the  latent  Hoani  of  Trade 
Comniittee  H  circular.  Two  were  made  iit  the  Niine  time,  an<i  one 
(No.  1,014>  wan  Mint  U>  tho  committee,  >vhil«  tii«  other  (No.  1,315) 
waa  kept  for  reference.  They  agreed  neorly  enough  to  rive  no 
deflection  when  coupled  bock  to  bMk  through  a  lOO-^un  rcmocting 
galTanomefeer.  I  have  not  jet  heard  how  tbito  eell  amed  with  tha 
eoBUBltteeli  ateBdaide. 

Hyarraagement  lor  meaenrlag  E.M.F.'a  wonld  read  abont 
OwlOOS  of  a  volt,  but  ft  wae  naeleen  taking  aodtaeonrate  readinga 
generally,  oa  the  laat  few  placea  of  decimals  were  nearly  alwaya 
Bwam{>od  by  errors  duo  to  variations  of  temperature  coofficienU. 
Tho  accuracy  of  reoding  ia  erroneously  greater  than  that  of  tlie 
oell^  to  Ik'  road.  In  many  coaea,  however,  the  internal  reaataaces 
of  the  eelln  were  v<>ry  trrcat,  nnd  roodinga  could  bo  taken  within  a 
few  filaccK  of  (loeiniiils  only. 

Cell  No.  I.iil.'i,  or  iiA  I  may  call  it  for  reference,  tho  B.O.T.  cell, 
waa  always  kept  in  the  wattr  batli,  in  which  all  cell'*  under 
examination  were  left.  .Ml  the  a|iparatuj>  vtae  insulated  by  boiog 
fastened  to  the  celhdoirl  |ila<|ues  fa.-<tened  to  thO  wailf  Or  hy 
standing  oo  oeUuloid  raata.    I  bod  no  leakage. 

yausmm  um  to  Zam. 
The  (bUowing.  rfnoa  were  tiled :  l,ittO  and  1,025  from  Towooon 
and  Meroer,  utballed  "free  from  amnio;'  1,021  "pure,"  fron 


napkin  and  Williams;  1,622,  Bednr'a  second  quality;  1,033, 
roofing  zinc  Thoao  were  first  died  and  eand-paperod,  washed  in 
eauatio  aoda,  dried  with  61t«r  |)apor,  woafaed  with  dUuto  anlphuric 
aeid>  and  then  with  dUtilled  water.  This  ia  the  orthodox  way  of 
preparing  zincs.  It  is  much  quicker  to  dip  them  in  strong  nitric 
acid,  which  givea  a  surface  likeailver  atonoo  if  the  zinc  naa  not 
been  amaljrnmnted.  Theae  xinw  were  pa^fxjndefl  in  a  carbonic  acid 
tlajik  in  a  r-atiir»ted  eolution  of  zine  Bulpliat<>  which  hiui  boon 
shaken  up  with  bnrhtin  carbonate  and  lilteretl.  1  iiO(xl  not  fjivo  tho 
tables  of  readin^H  of  thefc  /.inm.  At  tirnt  they  variod  about  0  4 
{»>r  rpnt. — that  !.■<  to  way,  they  wouhl  have  caupied  variation*  of  0'4 
I'er  tent,  of  the  i'.  of  a  complete  ecU.  Tho  \armtion  incrcai>«l 
lo  mure  than  half  per  cent.  I  did  not  take  roudingg  gf  over  a  liall 
\ter  cent.  SooMtinito  one  slno  was  higher,  aometimee  another,  and 
on  shaking  the  flask  a  little  the  readinga  were  altered.  This  be- 
haviour wae  partly  dm  to  iHipwrHfae,  ptobaUy  fareo*  hi  the  no 
aulphotob  Od  ibakjng  a  new  olean  mriHe  of  rine  wee  wetted  and 
ex|K>aed.  A  Uaok  high-water  mark  appeared  OD  the  daea  after 
aome  lime. 

The  liaae  were  cleaned  a^'ain  an<I  dipped  for  a  moment  in  a  weak 
■elntitaof  add  mercuric  sutphat«  and  waabed.  They  were  thna 
very  slightly  amalgamated.  Thev  were  tested  in  aolution  1,6^, 
nearly  free  from  iron;  1,8*^2  and  1,025  then  read  1  tXKIOS,  while 

l.ti'Jfi,  }.<fN  ajrrewl  with  I,tf-I,  whteh  w.is  tjiken  iu*  Bt.-indurd. 
Till fc  iiieaMitenietit-<  can  bu  taken  Willi  irreat  accuracy,  a«  the 
rui>i«tMncc«<  in  circuit  are  kiw  ;  l,()l^»  and  l,ti2.')  were  pie<:ef  of  the 
Mtmo  rod  of  zinc.  After  an  hour  tlie  /\nr.-<  caii.e  wilkiri  aliout  four 
in  a  million.  One  of  thctii,  l.li-.">,  wa^  then  t  hickly  ainal;,'amAtod 
by  di|ipiiig  in  ncid  mercuric  Kulphate.  Itropn  of  nicri  ury  huntr  to 
it.  It  read  O-9999I0,  U  '.m'X.ii,  u  IKftftL^h,  :uid  Imally  oim  ia  the 
oonrao  of  two  ininutoa.  The  zincs  were  then  put  back  into  aolu- 
tion Ifi'H,  whicli  gave  ao  much  trouble  before.   They  now  read 
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wMiIb  out  dr  twv  In  a  million.  After  BUiidiiig  for  newly  three 
weeks  they  were  marked  all  over,  and  varied  OMrly  a  tooth  per 
cent.  amoncT  tboiaselvo*,  and  more  than  thait  oompared  with  1,6*21, 
which  had  been  in  another  aolation  acting  a  atandard  in  other 
experiment«. 

From  thta  it  appears  that  in  order  to  give  good  repultf  tho  I'lucn 
f-houUI  bo  heavily  amalgamated.  If  thoroughly  amAlj^ninntol, 
practicalljr  any  zinc  will  do.  The  ana  wbiob  gaTO  low£.M.F.'a 
werealwA>  8  tlio  Kinull  oncv -that    to  wy,  tJuMft  whieh  traald  get 

the  thickoKt  coatings  of  iron. 

To  find  out  whether  ninalgntnittin^'  idtered  the  reailinK^.  nn 
amalgam  w»a  tnado  hy  tonchini^  mercury  with  rinc.  It  waa  more 
tliHti  i  per  cent..  wroriL'.  Aflor  diHKulving  moro  line,  the  reading 
wax  Btill  low,  thouj^h  by  stirrinp  in  zinc  it  noon  rame  up  to  0"ftftH4 
and  0'91)94.  A  pcricf?  of  uinalgmn'f  wua  iniule  cont-aiiiing  '2'>,  \'2^,  r>, 
2i,  and  1  \)er  cent,  of  /.;nc  nndf  one  wilh  lei*s  /inc.  Tho-"«  were  put 
in  eolation  l,6'-'8  of  zinc  «ulpliat<i  with  little  iron.  Tho  solution 
waa  ponred  in  and  out  many  time*  to  aecure  homogeneity,  am 
io^ortanfe  BuMar,  to  wJikoh  I  Will  NtWB.  TlMitodiniitebtoiMd 

SS  |ier  cent.  I  -000025  and  0-99999 
121     ..      1-00008    „  1-000000 
6      ,.       1-000035  „  l-OOOOlO 
2i     „       1-00005  l-OOQOaO 
1     „  O^WTSSS 
tnea  balow  OiMIS 

Hw  Mcond  reading*,  which  were  taken  a  few  minntea  later,  ore 

doee  enough.  Amalgama  therefore  having  some  '2|  pnr  cent,  of 
zinc  will  uo.  Lord  Kavleigh  has  done  a  great  deal  of  work  on 
nmalo;iim  ee11«,  nnd  he  found  tlie  niriRlfrnm  always  cracked  the 
tube.  1  miido  one  H  cell  wilh  aiiialj^am  iii  1S8S  which  ha<J  the 
plaliniiiii  It-d  out  ut  tho  Ixitloin.  but  it  did  not  crnck.  I  niude 
Mcvcral  other  cells  at  the  same  lime  with  an  internal  tost  tube  to 
hold  the  amalgam,  and  none  of  tlioui  cracke<l.  On  the  other  httnd, 
the  .')  jier  cent,  amalgam  broke  itii  teat  tul>e.  I  would  nuggest 
that  |jlatiniim  wealed  to  German  ^Iaaa  is  aiwtiys  left  under  con- 
MtrniiiL,  and  the  cryhtalliantion  of  tho  zinc  alno  add*  preuure 
which  ctutiks  the  tube.  My  M  ctill  hud  a  tittle  lead  glam  just 
round  the  platinum  ;  moreover,  it  w.i.'^  very  Kniall.  TlM^pereent. 
amalgam  is  liquid,  so  Ihei^o  ie  iiu  danger  from  it. 

To  eum  up  aa  to  the  ztno,  then,  I  would  auggeat  that  if  rod  be 
used  it  ahould  be  well  amalgamatod  first.  It  is  gradually  amalga- 
inatodtotfieeeil.  IwitthieiweeBMiaeliim.eepeBiaUy  atiwertattoo 
buie  ano  nhMiete.  Th«  gxadnal  aoialgainiaitlon  ia 
pnbub^OM  pwoaw that  OHdtea  many eelli take ■  tow  weeheto 
aniye  at  final  valoaa.  If  rino  rod  la  naw.  It  woold  Mom  battw  to 
use  platinum,  silver,  or  zinc  wire  to  make  connection,  and  to  avoid 
solder,  otherwise  it  ia  only  a  matter  of  time  till  the  zinc  falLi  off. 
All  theae  troubles  are  swept  away  by  tbe  nae  of  lino  amalgam,  aa 
pwpoiad  by  Lord  Kayleigh.  There  Ie  another  reaeon  In  Ito  favour 
to  M  aMatoMied  under  the  heod  of  temp^ture  ooeSdnto 

ThK  ZJHC  Sri.PHATK  SOI.I7TION. 

The  chief  ditliculty  arises  from  the  presence  of  iron.  Sumplce 
were  bought  from  ileiwrs.  Ilopkin  and  \Villiara»  and  Beckor. 
Thew;  Itoth  containe^l  iron.  Iron  ufl<.»ii  to  be  seen  a  de|)Oi<it 
ufur  nbaking  up  with  zinc  carbonate.  Some  sulphate  of  zinc  was 
made  bv  (ii8solvin^  "  pure  "zinc  in  redisiilled  sulphuric  acid.  Pro- 
vided tiiuro  ia  alway!<  e.tfHm  of  zinc,  one  would  expect  little  iron. 
Another  batcti  wax  matio  by  leaving;  exoees  of  commercial  granu- 
lated zinc  in  dilute  commercial  acid,  whioh  itself  contains  iron. 
Xeithor  of  theoc  had  enou);h  iron  to  blacken  zinc.  None  of 
tho  sampltis  of  ztnc  iiuiphate  blackened  cop(»er.  When  I 
say  that  samples  of  sulphate  of  zinc  bought  as  pure  from 
such  people  as  Messrs.  Hopkin  and  Williams  contain  iron,  I 
moan  that  they  contain  enougfa  to  cause  variatlona  in  cells,  not 
eoougli  to  ^et  nrecipiitatea  Of  Ftneeian  bine,  ^no  or  barium 
eafhonatomtghfeiieespeotod  to  pmoifittatoall  the  icon.  U  tfoea 
nofet  iMwever,  VrolMibly  oaitionato  of  iron  really  eziato  and 
ramaiaa  in  eolulion.  In  •zperimenta  on  alkaline  leoondary 
iritli  iron  plaMe,  I  prodnoea  a  green  compound  which  appeared  to 
be  a  real  carlionAte  of  iron.  The  best  method  of  dealing  with  iron 
is  to  acknoH  lfil;;c  it^  pic;?«ncc  and  amalgamate  the  zincs.  The 
beet  (inc  sul{^ato  solutions  I  used  were  obtained  by  dissolving 
gnualated  zinc  in  dilute  commercial  acid,  keeping  the  zinc  in 
•MOeee.  Solution  1,6-28,  already  mentioned,  was  made  thi.t  way. 
Cffoonree,  pure  zinc  and  acid  may  be  used.  This  method  i no- 
dace*  basic  sulphate,  too,  especially  if  hot.  Thi!<  can  be  after- 
wards neutralised  by  acid. 

Tt  is  usual  to  shake  up  zinc  Rulphat*  with  "carbonate,"  nn<l  t-o 
liUcr  before  use.  This  is  probably  beuaiiHc  tilC  ftulpliat-e  re«ldeiiis 
litmus  j)aper.  Neutral  zinc  nulpliate  rofldens  litmus  p4i[ici,  how- 
ever, so  there  seems  little  re.ison  for  adding;  /.inc  "  OArooiiftte."  I 
imagine  that  any  salt  which  can  j^ive  up  a  hltlo  acid  by  forming 
a  basic  wdi,  will  redden  litmus.  Tho  sulphaus  can  be  neuirali^kja 
by  being  left  in  ooot.-ict  with  /inc.  A  solution  that  ia  stronjjly 
alkaline  to  methyl  orange  reddens  litmus  [«i|)Or.  What  is  bought 
ail  zinc  "  carbonate,"  is  either  a  ha.'.ic  carbonate  or  a  mixture  con- 
tftinint;  oxide.  There  arc  eomo  half  dozen  baaio  sulpliates  of  zinc, 
and  tsuakinjr  ui>  with  "  cau'bonal* "  form*  some  of  thesje.  The 
preeeooe  of  nasio  sulphate  in  the  solution  preventa  tho  mercury 
aalt  getting  to  the  zinc  to  amalgamate  it.  Mercurous  sulphate  is, 
I  bolumt,  split  up  by  water  into  basic  and  aokt  mefonroiaa  enlphate. 
Beak)  aiao  suluhato  prociuitatee  any  nonnal  maranNna  ralphate 
that  may  be  dfaeolTod,  and  the  aoM  enlphato  M  baaio  nwrcurour 
•alphato  or  aa  nenmnma  oMm.  TUa  aoonwita  lor  Iho  dark  grey 
depoeit  often  seen  on  tiie  top  of  tho  paito  in  oella  pnpafed  In  the 
nnal  way.  Tbe  nwrcary  salt  thus  cannot  gek  to  ue  abm  till  tlie 
iriuln  of  the  baaio  lina  aal»  baa  bean  niad  «pw 


In  order  to  test  the  effecta  of  various  solutions  of  zinc  solphat^. 
t«>t  tubes  with  feet  were  filled  with  the  eolations,  and  wore  cot 
nected  with  Uie  standard  solution  by  a  syphon  tube.  This  had  oat 
end  blocked  with  filter  paper  to  prevent  mixture  of  solutions.  ~ 
is  needless  to  give  tables  of  readingn.  Anomalous  reeulta  wc-t 
obtained  at  first,  but  they  were  all  traccohlo  to  the  zincs.  Aha 
atna|i;amaUoti,  all  the  tijiluralfd  polulions  );ave  tho  s,ime  rt-a-lia;^ 
within  a  few  in  a  million.  l.tJJl,  made  by  dl<.wlvinf;  purt'  /.ii>C  ra 
acid,  waa  KX)  in  a  million  too  Liw. 

To  test  theclToctof  aciil,  I  added  a  fewdrope  of  "norma.r'  -thiA 
is,  \ery  diUile  sulphuric  acid  to  a  p.-\turatea  solution  of  HrjtikiB 
and  Willianiti'a  zinc  sulphate.  The  ..■olution  was  then  str.mgly 
acid  to  methyl  orange.  Tho  folution  rcvl  1  (kU'-Iw  a^rHinrt  aot, 
1,C"21  in  some  more  of  tho  same  solution.  On  neutraiiwn^  wu4 
7,iiii:  ■  .1 !  ■ 'iii.n  .  the  rcjidiuR  wa*  1 -(;()l  lt)(>.  Free  acid  appe»f*  «D 
make  hltic  (iirfcrciicc.  Tliia  cipuriiQijnt  wan  repeated  wttb  new 
solutions.  The  two  zincs  were  first  tested  in  the  same  Bolmaea 
One  gave  about  eight  in  a  million  ;  this  was  moved  into  the  OChar 
taba,  B,  of  tho  same  solution  and  taken  as  a  staodnnL  Tbe 
reading  was  now  l-OOOUO  for  A.  Five  drops  of  pure  add  wmt 
pafttnnaBBU  toafetobOjaod  •  little  of  A  nddad,  and  Um  toiba 
eooled.  Tbta  theaeid  w«e  edded  to  A,  wbleh  beoamn 
acid  to  methyl  orange.  Tbe  reading  was  now  1  -OOOOOO.  Tb» 
liquid  waa  then  shakeo  «p  with  tine  oarbonate  till  sdkaliM  tc 
orangei  and  th*  reading  nee  bo  1-0009.  On  tbe  other  hand.  • 
aolatioa  wbiob  bad  been  left  in  contact  with  ameee  off  sine  car 
bmiato  tot  some  weeks  gave  no  deflection.  In  any  case,  tbe  zise 
wiU  eventually  use  up  any  free  acid.  These  anomalous  result*  may 
be  partly  due  to  slight  differences  of  density  in  the  8olutioni>.  .■i-;<l 
partly  to  unascertained  causes. 

Tills  is  tho  last  }x>int  that  need  be  tnentione<1  in  connection  wins 
tlie  solution.  The  solubility  of  zinc  sul|>hAtG  varies  enorinoiariy 
w  ith  the  toui|jerature.  If  a  tube  of  it  is  left  with  cry.«ia.l«  at  *hf 
bottom,  when  it  comes  to  a  low  temperature  all  the  crystals  c^.U'-  t 
at  the  foot.  When  the  temjv.-i  «t  ure  rises,  the  u|)|>er  part  can  uQi» 
become  satiiriited  a^^ain  slowly  by  ditTupion.  To  test  tbio,  two 
zincs  wore  put  iti  a  test  lube  of  saturated  tMlutton  w  ith  cry.^tals  at 
the  botloia.  After  a  few  dayp  the  toji  zinc  gave  1  tioii.")  c<jmp«r«d 
with  tho  bottom.  The  lower  zinc  was  then  raised,  readuif?  1.  Tlie 
other  zinc  was  then  deprcA^cd,  re.^ing  0-999475.  Tho  diffofwoe 
of  density  thus  causes  an  error  of  5  in  10,000.  This  lubo  waa  nom« 
10  centimetres  long,  so  the  error  in  standard  cells  may  not  b«  m 
great  aa  this,  still,  diffusion  is  very  «low  even  in  a  short  coJL  Tliis 
also  inflneooea  the  temperature  oieflielenti.  Tbe  question  of  supar- 
aaturatiOQ  luyi  already  been  dealt  Witil  ao  thoroughly  by  Lord 
fi^lelgb  tbati  aaiw  na  nan  in  agqiarlaairiteg  oa  ik  There  aie 
eomie  batf-danea  bydmtto  and  na  nnbydrede  iiil|iiiato  of  sine  If 
the  aobaUea  i»  not  heated  above  blood  heat,  tbe  Zn  SO*  IBfi 
crystalliaea  out. 

To  anm  up ;  the  ehM  erran  oanaed  by  the  solution  are  don  to 
traoea  of  iron  and  vaiiatiaaa  of  denai^.  The  zinc  should  tberefote 
be  amalgamated.  I  would  suggeet  that  zinc  carbonate  be  omitted. 
To  avoid  changee  of  denaity,  i?  a  saturated  solution  is  imperative, 
a  cine  amalgam  must  be  employed  with  crystals  lying  on  its 
surface.  This  can  be  done  in  one  of  Lord  Rayieigh's  H  ooUb,  or  a 
smaller  tube  can  bo  slijijKid  into  tlie  eell.  The  .'«urfiiee«  moft 
bo  on  the  same  level,  elt^e  all  the  crystals  will  collect  on  the  lo%«.-" 
one,  as  that  lowers  the  centre  of  gravity  of  the  system,  thus  rioioj; 
work.  A  small  test  tube  full  of  crystals  wan  put  inside  a  lar^ 'f 
tube  of  saturated  solution,  and  this  action  waa  found  aotiuilly  to 
take  place. 

There  u*  somu  furtbor  complication  botwoou  the  zinc  Mid  it« 
solution.  Even  amalgams  will  ^,'ive  very  huge  variations  if  mov»i 
about  in  the  solution.  This  is  the  case  even  with  dilute  solutiMu. 
1  CUM  sonreely  hazard  a  suggestion.  Some  Lippmann  etfecl  mny  be 
producixi  by  shaking  the  amalgam.  This  dues  iiyt,  soouj  at  aU 
likely.  It  is  possible  that  zinc,  even  when  amalgamated,  will  die- 
solve  in  sulpnate,  forming  basic  sulphate,  provided  tbe  ainc  ii 
moved  so  tnat  the  hydrogen  can  get  away  in  aolnUoai  ae  it 
cannot  come  off  in  bnbUee.  Ordinaiy  sine  will  dlaolvn  In  boiliqg 
sine  aulpbatoaolBtion,  the  iolntiaBtanbwadttjr  on  cooling  :  bat 
I  omnot  make  «nt  whether  aandgnmatedaBQ  doee  or  not  In  the 
cold  it  giveB  off  bubblea  slowly.  I  do  not  know  whether  nay 
surface  ooandary  layers  can  cause  such  effects ;  whether  them  ia 
an  action  like  a  Irictional  electric  machine  going  on. 

MEtoJUROfi  .SfLI'lIATK. 

Samples  of  mercurous  sulphate  were  bongfat  from  Messrs.  Becker 
and  Hopkin  and  Williams.  I  also  had  some  samplos  from  Hopkio 
.'ind  Willinms,  Decker  andGrillio,  bought  in  18^,  and  some  I  made 

iiijpctf  at  tho  same  time,  I  .'*l.io  prepared  some  new  sjiecimenw  by 
hc'iltui;  in  an  oven  a  llii.-k  with  mercury  twice  distilled  ill  \  aoiioat><i 
redl.-'tiik-il  .'icid.  The  t<'ni]«'nitiirc  w.nn  kept  .^t  l^Meg.  ( '.  by  » 
mercury  ie;,'ulator,  and  only  a  port  ion  of  the  mercury  WnS dtt^ulved. 
The  sulphate  was  w;u.!i<d  with  liislillcd  water  and  dricxl.  It  is  in 
white  crystals. 

Other  sample--'  wen;  made  by  di-i^oKinp  mercurous  nitrate  in 
water  slightly  acidilied  witli  nitric  acid,  and  |  :  i'  (  i" '  i  intr  with 
zinc  sulphate.  This  is  pctfectly  white  mdc-s  mu>  rtjishni.  A 
yellow  colour  then  a])pejirs. 

Theto  are  beseiiU  itulptiates  of  mercury.  There  m  inorcuric 
sulphate,  which,  on  shaking  up  with  water,  splits  into  aoU 
mercuric  sulphate,  which  is  soluble,  and  basic  mercuric  cul ubstc, 
wbiob  ■••  brigbt  yellow  iaaolnble  powder.  There  la,  I  belwve^  a 
meroBrle-mercnfona  anlnhalte.  I  do  not  know  it,  nor  do  X  know 
if  there  are  aoid  and  Male  etlto  to  eecreepead.  Tbero  ft  alee 
merearoua  enlphate,  which  aomo  lay  ia  aolnble  in  water,  but 
whioh,  I  believe,  splite  up  into  add  nocurous  enlphato,  wUcbli 
slightly  soluble,  and  basic  mercuroea  niphate,  which  ia  a  dbty 
yeUowpowder.  In  teetfi%{  the  peitei,  oodm  of  that  need  far  the 
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i..  O.  T.  cells  was  umxl  as  a  utandard.  /inc  No.  1,621  wtm  ke{>t  in 
a»o!iiriun  of  «u!pbat«,  a,nd  wiv"  connected  byksyphon  with  the  tube 
■t  Sj^*^**^  piwte,  the  cell  tbas  made  bcinp  rhocktMl  ajjntnBt  the 
B.O.X.  atanaard.  After  a  few  days  lhen>  w  .ih  never  any  (ictlcc- 
lion.  _  The  {jaetea  conld  not  be  measured  euiuly  an  wim»  or 
•otutiorui  on  aooount  of  their  higli  rceiatance.  There  ia  abo 
fre>c{uent  troable  from  want  of  oontoct  with  the  platinum  wires. 
Merely-  beAtiqg  «Imm  imd  dipnine  m  managr  »  not  always 
«noai3rb.  I  fMDd  it  battar  to  tedlte  pbttBim  tato  an  eye  and 
to  boil  it  in  mercury,  and  not  to  OOnticur  tt  wmlgMBated  till  it 
took  dp  a  film  of  roorouir  with  it,  or  to  VM  lodlBmaBalgam.  The 
pyphon  tub«  waji  no  loBcar  MoppM  ulth  filttr  |M|MU',  m  Ita  radit* 
anco  waa  lower.  SoOM  of  tM  «Xp6rillMllto  OH  pMtW  ai»  glmn 
la  the  foUowit^  tablSi 

I.60O  wa«  &0,T.  paatA.  Ito  nadings  are  gitm  la  Una*  ot 
1,615.  the  B^O.T.  aUndanl.  The  othtt  pa«tM«l»tl*M  tq  UKUm 
ot  1,050.  Columns  one,  two,  and  tbrM  an  Ml  mrBotad  Idt  the 
variation  of  1,650,  as  from  the  readings  of  l,flfi8, 1.8M,  ud  1,184, 
It  looks  aa  if  tbe  B.O.T.  cell  had  been  raryiag  owing  to  ftltemliOU 
of  (Jeoaity  of  the  zino  lalpbate  solntion 

1.651. — Paste  given  to  me  by  Mr.  Fox  Boumo.  The  bottle  bad 
B.'cker'tt  Ifthol.  (lilt  th^>  paste  wm  gm  that  of  H^pidn  and 
U  illiaiui>,  from  whom  Mr.  HftX  BOOfM Iwd  flko  bOOfCbt  nllllMte. 
ll  \va«  aiMTi^yH  far  too  high. 

'  .632. — Pa^te  of  basic  inarcurie  siil[)lmt<?.  This  w«f  alwnys  very 
'iti*:  This  g(Mm  u>  «baw  that  basic  mercuric  salpfaate  is  harmless, 
■o  that  morraric  sulphato  my  pirhf  be  Nndflnd  luiBlaM  by 
washing  it  thorongbly. 

1.653.  —  Paste  made  by  dissolving  mercury-  ax  a]rp.\(ly  demsribed. 
It  beean  low,  gradually  coming  to  be  loo  high  on  tthakmg. 

lt€B4.— Pttito  lada  by  pwnipitotiiig  mercurous  nitrate  with  zinc 
wipbntA.  Thla  !•  qnlto  iriilto  wwleas  oopMuslv  washed,  then  it  io 
ali|^>tIJ  yelknr  owing  to  Um  ptauBOM  of  baiie  ptutowiliiliate. 
Tap  wM«r  oootaining  challt  mrart  IH*  b«  imi  far  wadling.  Thix 
paisto  contains  no  mercuric  nalts.  To  teat  tbe  pastes  for  TiiErrrtiric 
italts.  thoy  were  shaken  wit))  untcr  and  th»  solution  preoi[>itutc<l 
with  salt  and  filtered.  The  filtrate  was  tested  with  hydrogen 
ralphide  arwl  with  potassium  iodide.    This  paste  seem  right. 

1  a'i.?.  — Pa«t*  boiit'Iit  in  1^1  from  Becker,  This  wtv  a  whit* 
[o\»-(icr,  and  i-emained  white  as  paste.  t'oiitaiiKxi  no  [)cr«ilt. 
(.radiuilly  fftil  to  DOriiial.  The  i>iwt«8  nearly  iilwajH  givo  fiigh 
readings  after  stirring  up  well. 

I,ft.>»>. —  Pjvito  fmni  Hojikin  niul  W  illiutnii,  In91.  I'owdcr,  i^rvy, 
:  inuii^  yellow  ihIi  in  Iho  |m.»t<j,  L-ontain?'  u  t;o<vl  deal  of  pKTsalt. 
I'lua  the  |ia^«te  ^lononilly  uccd  for  i^elln.  Two  Other  wpet^imens 
bought  from  ttn>  fiiunp  f>im  >n\tu}  ytnr"  (ij,'0  ftlf<o  contained  [xjrnid 
phate.  The  pnsle  beginis  very  hiah,  ^rjulusUy  falling.  Washing 
•1^  ilM  pntMiipbato  may  help  this.  I  do  not  Jkmw  if  lodiam 
farautfcy  eoold  na  nwd  to  reducre  the  persalt. 

1,W7.— Thate  fraa  Grittn.  Grmr  powdar.  Caatalaa  *  giaat 
H«u  of  persalt.  On  July  94th,  1891,  Buotai  of  atoa  oariKWato  wa» 
sdde^I  to  this  paste  It  froth up  and  remained  aa  •  aoct  of 
Kponge.    The  reading  tlien  fell  •^rikJual)^  till  it  was  too  iOw. 

1,65S. — Paste  made  by  slow  electrolysis.  M  Potier  has  proposed 
a  cwll  made  b^  using  a  mercury  anode  and  cathode  in  zinc 
^ulphfito  :  but  I  have  not  the  reference.  The  zinc  amalgam  is,  of 
courM;,  too  weak  unless  a  ereat  deal  of  electricity  is  passed 
throagh.  The  (xiste  formen  in  the  ^n!Iow  basic  mercurous 
(ulphate.  The  rending  wiu>  too  higU  Un<l,  and  fell  to  nearly 
&ormal.  Finally  a  little  acid  was  added  on  August  Sted,  1891, 
snd  the  reading  was  very  hi|^  I  nada  Otiiar  llWilHOOOIMflll 
eiperira«nt«  on  Potier  oelli'. 

l.fil'J  H  coll  witli  Ji  [>or  cfnt.  iimalniuii.  It  wax  alwjjys  low, 
(probably  because  its  solution  was  isalurutod  at  both  ^Ics.  Oi 
courwe.  as  this  was  a  complflto  cell,  it  was  compared  direct  with 
the  B.O.T.  cell,  and  aa  tbe  temperature  coellicieats  are  different, 

WW 


  _  Wtetion,  it  ia  Impowiblo  to  say 

wbidi  «aa  at  bait  Haadiiiga  Hke  tboae  of  I,8lt4  may  be  got  with 
part«e,  bnt  not  with  different  kinds  of  cell. 

1,674. —  Becker  paste,  1888,  with  zinc  carbonate. 
1.S75. — Uame  withoat  carlwnate.  Probably  there  was  not 
eooagh  carbonate  to  COiwOtt  tbe  whole  of  tbe  sulphate  into  basic 
•alt.  Lord  Itayleigh  recommends  tho  Addition  of  a  very  small 
c|aantitT  of  zinc  carDonate  to  tbe  pasie.  if  the  paste  has  uorsul- 
phatc  tho  carbonate  wiH  first  convert  it  into  wuto  peraalpbato, 
which  u|>[<eiirfl  to  be  harmless.   An  ezcesa  of  dM  aanouto  wUI, 

of  courxo,  W£tet<3  the  mercuroas  fiilphate. 

|.(>7i<.     Comnleto  rell  willi  Reckor  pOtto;  pn^ittdiy. 

1 .68 1 .  —  H  cell.    Becker  uueto. 
I  ,us.3 — Paste  made  by  electrolysis  in  ncid  solution. 
1  .t>H.S. —Tube  oell,  with  precipitated  niwcurour!  i<Lilplu\te,  modo 
-,  ),s-ss. 

It  will  bt^  seen  that  tho  cclhf  scorn  to  tend  towards  ft  common 
.Juc  but  thiit  i.'  alniofll  all  that  cj\n  ho  Raid. 

Tbff  Board  of  Trado  circular  dirocls  tho  pn.»to  to  be  rubbed  up 
witli  tiiortury.  This  would  tend  to  rtxlucu  thu  |>orBulphat<5  to 
protoaul[)halti.  Mercury  cannot  be  rubbed  u\>  with  proto.Kulphut«, 
as  it  dtx»  not  o.vidise  the  surface,  «o  tlic  mercury  i."  not  "  liilUxl," 
and  collects  in  a  globule.  Tbe  more  fact  of  tho  mercury  mixing 
tbak  tbe  adplMto  la  bad. 


To  taat  tbe  elfcot  ot  innaiitiea.  aoow  amalgam  oontalafai|r  ritvar, 
Mppor,  and  Ate  waa  tuiaii.  Sodium  amalgam  was  added,  and 
tbe  whole  shaken  np  wttb  aalto  of  lead,  iron,  aatlmony,  platinum, 
and  tin.  Tbe  auelgani  waa  tliea  shaken  up  well  with  peraalta 
of  merconr.  TIm  maOMtlM  to  be  tested  were  put  in  little  ornoiblee 
In  •  ai^atloD  of  ONnqMat  Bitrata  Af  tor  a  lew  ainutee  th^y  all 


TKMPEEATt  ltr  COEFFICIEXTS. 

The  tom[>eratnre  coefficient  of  sovoral  cells  was  taken  with  i 
care.  Three  cells  were  teetad  fint.  Th«r  war*  pat  in  «  batb  aft 
about  30deff.  C,  the  temp«nito»»be{aigtaikaiial«adi  nadiqg,  and 
the  water  aiUgbtijr  etined. 

1,M8    O-OOona  aad  (HnOMO 

I,8IM   ,  O-OMMl  „  (HjOOMO 

1(489   (WMOSn  „  (HMWaOB 

Tbe  reaaoD  for  the  dlaenpaoey  between  the  first  and  second 
reading  of  each  cell  ia  dear  I  tbeeeUwas  colder  than  the  wMer  at 
iint,tbea,aath*eailwanaodMd  the  watar  aooW,  tb*  oaUi 
left  a  litHa  bettor  tbaa  tba  waftv  ia  «UA  tte  * 

tblaoaaelhap*  tbe  taiBparataraa  iiaaily 

water. 

1,680    O'OOOes? 

l.«tt  ...........  OIXXMSl 

i.em    ODOoast 


In 

by  adding  bob 


J,R?1    0-fyiO7!iC 


1,685    0  000192 

1.688  0-OOOBB 

1.689    O-OOMZ 


Of  those  cellii,  l,6ii0,  1,&S3,  l,dti9,  had  dilute  Rolutioos,  mftdo  up 
of  equal  weigbte  of  water  and  ZnSO«*7HiO.  1,680  and  1,683 
differed  only  in  tbe  mercury  uaato ;  1,683  gavodifllBrttnt  ooefficienta 
onthetvedm  StMinnaMOMiiitba «tlMr«alia  ■afbeeasOy 
explainod.  U  m  oaD  wftb  tbe  lioe  at  tbe  top  baa  tto  atiutioo 
saturated  at,  say,  ISdeg.  C,  and  is  then  heated,  the  aolatloB 
round  the  zinc  is  no  loager  saturated.  The  temperature  oaefldnt 
of  the  cell  depends  on  its  past  history  ia  tuOt,  and  is  lower  ia 
spring  than  in  autumn.  An  U  cell,  or  a  tube  edl,  with  crystala  of 
zuc  sulphate  in  contact  with  the  zinc  always  has  it«  solution 
saturated  at  both  platas.  1,682  is  an  ordinary  cell,  but  the  zinc 
i!"  at  the  top,  heneo  its  low  tt^mjiertiture  coefficient  when  hcAted. 
If  left  at  .TOdo};.  ('.  for  a  few  wookB  and  then  coolod,  no  doubt  ite 
t^omporatare  coetficient  would  risa  to  0  (K)US  or  HQ.  1,684  is 
an  H  cell  with  crystnl)*  in  both  logs  1,&S,'>  is  nn  electrolysis 
cell,  with  zinc  at  top.  is  a  tube  cell,  with  rryntals  in 

both  tubes,  hence  itm  hlL'h  coctficiei.i  Ii  ;~  l  n  is  clear  that  tho 
temperature  coefficient  ot  a  celt  luay  \  ary  from  day  to  day  accord- 
Lag  to  ita  treatment,  and  may,  perhaps,  vary  100  ]ier  cent!  between 
winter  and  summer.   JEiVeo  a  variation  between  *0008  and  *OUUl} 

like  a  balf  par  eant.— Aa?ii,  It  nay  be  ontaido  tlM  Umlto  I  have 
here  taken  as  worth  considering.  My  water  bath  diflWed  some 
two  or  three  degrees  from  one  evening  to  anotlw,  and,  no  doubti 
varied  more  during  the  day  and  night.  A  new  cell  would  thus  ba 
Katurated  at,  say,  20deg.,  while  the  standard  was  !<atunited  a^ 
«ay,  lodeg.  If  the  coefficient  of  one  was  OHXKM,  and  of  the  other 
0  0001,  the  error  might  easily  be  0  0012  due  to  that  alone.  Ta 
avoid  this  difficulty  tno  solution  must  be  kept  fukturatod  by  uj>ing 
tho  U  or  tube  cell.  Some  authorities  push  tho  xinc  into  the  pa»te. 
This  may  give  the  same  result,  but  tho  T.inc  then  amaljjamateB 
too  much.  .Sometimes  it  has  be<i'ii>  of  mercury  banging'  to 
it,  and  if  these  am  the  only  surfaces  cxjKwod  tho  E.M.F.  may  t>o 
too  low.  Ovor  anmlfraraation  also  often  dotAches  the  zinc  by 
weakening;  thu  wldor.  Moreover,  the  formation  of  so  much  zinc 
sulphato  may  use  up  all  the  water,  tlma  MBdoiiBg  (bo «eii dry,  or 
producing  a  leas  hydrated  salt. 


1. 


Van.  S. 


It  would  iie«ni  bettor  to  use  a  wenkor  solution.  Prof.  Garhart 
and  otlient  have  profKwed  saturating  at  i)df!g.  C.  It  ecems  much 
aimplar  to  U-Ho  a  Htondard  solution  of  Kulphatt  in  idu  Ly  weighing. 
Tbeie  ie  no  particular  advastogo  iu  saturating  at  0dm.  C. 
Weak  aolaliaa  ealla  Iwra  the  very  great  advantage  of  low 
interaal  tealilaBae.  Vo  deabt,  cryataU  of  sine  •olpnato  also 
lessen  the  available  surfaces  of  tbe  aetol  and  laaaaa  tna  ooirtab 
that  can  be  taken  without  polariaatioD.  Tbe  eoBatnoHoB  of  Um 
H  cell  is  shown  in  Fig.  1.  One  leg  contains  amalgam  witb 
crystals  on  it,  and  tbe  other  paste.  Platinum  wires  are  lesMI 
tbinagb  glaae  atopgara,  and  eod  in  litda  hraoaiat  onapo,  Tbi 
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la  &  tube  cell.  A  test  tub«  with  a  foot  luui  a  caik  with  two  holes 
is  tk  TlmMqih  ono  of  them  the  tube  wiih  internal  wire  in  led  to 
tte  iMltoit.  Tb»  uiercury  and  pMt«  lue  poured  ia  Ihrouith  a 
foBiMl.  The  tim  tnlwli  Umd  puaW  thiougk  tli*  ktaar  Mm  in 
tbe  cork :  it  eonUbu  the  Anmlgam,  nnd  he*  Uiree  helee  in  the  side. 
ZtiealnHiK  to  roaut  fracture.  Holution  U  {Mured  in  gently  above 
the  level  of  tiw  first  Hole.  R*nKOon  oil  i«  poured  in  over  the  level 
of  the  second  hole.  Ttio  third  lut«  tbe  nir  oul.  The  /.inc  oonnoc- 
tion  h>  then  pa(  in,  tvicit  its  cork  fittinj^  the  Hmaller  tube.  If  the 
solution  h  Mturatc<t,  the  inner  tulio  muRt  he  lonf;,  bo  that  the  xinc 
Sarfaco  is  nn  n  level  witli  (ho  <  ryftnl^  on  the  ixutto.  If  a  dilute 
•olutioD  m  ut<ed,  tlio  inner  tuLiu  if  -ihorter  Thia  lorm  of  cell  W 
convenient  for  imnn'rHint;  in  a  batli,  and  tho  7.iae  tabea  OMt  be 
taken  out  and  changed,  or  Uk^I  in  otiier  cell^. 

Frof.  ( 'arbart  mentions  the  cfTcL't  of  iirossure  on  1  •jtnioll  celU.  I 
ti'ie»l  exlutustini;  a  (/lark  cell  a  tiiinl  of  an  at  nir>ii[>liere,  and  raisintt 
ita  preaoure,  but  thouf^h  tliiit  um^t  Imvo  iiMer  ttd  tho  tcndi  tn-y  of 
tho  lic^aid  to  evaporate,  it  mudu  no  purcuptible  diflcreoce  in  the 


CITY  NOTES. 


_r.— The  reoeipte  for 

laat  week  amounted  to  £4,198. 

City  and  South  London  Railway. — Tiic  rcceiiitf  f  :  1  >  ..euk 
tinilini;  "J'Jnii  ixihl.  wen:  l'7v5S,  o^MUtst  for  tlio  week  enJinj^ 

irilli  inst. 

Eloctrto  Inatallatlon  Company. — Tjetteni  of  allotment  in  tho 
Electric  Installation  and  Ma:!i;onnncp  ComiMkny,  I.inutf:<i,  for  the 
Bupjily  of  electi-i.  iry  lo  Mii.  iVyi-tal  Talaoo,  .Syd«iih»m,  aiKl district, 
have  been  (jostcit. 

Tbo  London  PUitln*>BMalUaa  Telegrapli  Oompeny  announce 
that  th(>  half-yearly  coupon  on  the  6  j>er  cent,  debenlnra",  due 
on  September  lat.  will  be  paid  by  Measn.  (iljfn,  Ullla,  and  Co., 
Lomberd-atraat,  B.C 

Waetern  and  BrasUUa  Telecrapb  Cawpeiiy.  —The  receipu 
for  tbe  week  ending  August  21,  after  deductine  17  per  cent,  of  tbe 
leooiple  p^Ue  to  the  London -Itatioa  BcMiUm  XUagrapb 

Hew  Cenpeny.  —The  Electric  Welding  Company,  Limited,  baa 
been  brought  out  nt  lost.  Tho  capital  han  been  put  at  £4(iO,IIU()  in 
2&,O0O  ordinary  £10  Hhare«  and  1,<J0(I  foiinderx'  shareo  of  £10.  One- 
third  of  the  ordinary  tfharca  are  taken  by  the  vctidon*,  and  tliu 
remainder  are  ofTort")  to  tlie  public  that  in,  tho  vcndorn  nro  to 
have  £&'),3.'iO  worth  of  ■^han:^.  Tlic  lioani  is  niado  up  of  the 
following  nanio«>  :  Sir  (loor^c  Harclay  Ht  iirij,  |Mu<t  prewidpnt  of  the 
Inatitation  of  Cis  il  Kni^inicr.-.  ;  E.  .Vhtn.  .id-Bartlott,  ,  M.I'., 
6,  Grocvonor  striet ,  Lxjiuion,  W'.;  Captain  A.  H.  Cha]>n.:iii.  .1.1'., 
Moaars.  Clarke,  Chajiinan,  and  Co.,  VicJ<iria  \\'oi  k-,  ( iatt-.-luMd  cm 
Tyne  ;  U'lu.  l\  Uixicli,  £t?<j.,  J.l'.,  manogini^  director  of  the  V  ulcan 
Iron  \Vorka  Comfiany,  Limited  ;  JoMpn  Kiucald,  Esu.,  M.LC.  E., 
director  of  tho  York  Engineering  Com{iany,  Limited.  Tho  cuii- 
BulUng  tDglMer  ie  8ir  Fraderh£  Bnunwell,  Bart..  P.R.S.,  |>a«t 
preeidental  the  laatitatioo  of  Civil  Engineers,  a.  Great  Ceorgo- 
•treet,  Weataiinater.  Tho  proa^tus  states  that "  Thi«Cam[iaay  baa 
been  formed  to  ac(|uire  the  Bntish  patente  in  resitect  of  Prof.  Elihu 
Tbomaon'a  inventiona  for  the  electric  mlding  and  wnliiiq;  of 
metals. "   One  of  the  welding  mochinoa  can  he  eeen  ei>  woA  At  the 

CampMiy'e  depot,  F^n.^hawc  Ktreet,  Ho.vtnn. 


PfiOVlSlOMAL  PATENTS,  1891. 


AcofST  17. 

U865.  Improvemente  1b  epparatoa  for  ^vlag  Botloe,  by  meaas 
of  oloctrlclty,  of  tbe  boating  of  boai-lnga.  Edmund 
E*lwi\rflH,  H."),   .'yjiithamnton   Huililin^,'!',   Ixindon.  (Anton 

M:iijl.,li:,ii.^,  I        l:-,,ri\  : 

12880.  Aero  dynawle  motive  power  apper»tu.  Joeepb 
DeaoMUfOux.  AS,  QMUioerjr-lane,  Loodoo. 

AtraVBV  11 

1M17.  improeeneM*  ia  leiegwiiilin.  Daniel  H.  Smith,  Ui, 
Beth-ifemt^  OUegoir.  (Conptate  ivMifioetlioii.) 


oondnotora  for  nae  ttUrewttll.  Mewelya  IHrdall  Atltliaae^ 
Claude  William  Attriiiiaa«  aad  Fraderioli  Herd,  1,  Qeeen 

Victoria-street,  London. 

Itt27.  A  tuOam  apparatoa  Car  prtMtac  Mecrepiw.  Henry 
Veil  HoevialMight  1,  Qoeea  VictofhMtNet,  London. 

deatgned  far  nee  la  ainweeWeB  wMl  veMIMlHtf  t)um, 

Charioa  Jacob  Kintner,  45,  aonthempUm-bnfldinge,  London. 
(Gomnlafce  aDaolfleetion.1 

oompletiac  end  latemiptlnc  eleotrio  otrooMe.  Thooina 
Parker,  John  Ilaruld    Woodward,   and  Edmnod  ^eott, 
Ooeteve  Rees,  47,  Unoolnle<iDn<fielde,  Loodoo. 
Atrover  M. 

U96L  AMilMMe*  tor  an  eleeMMl  pareel  exolianso  ayatem. 
Allied  BoiUng  Bennetti  88;  8b,  Albaoa-rood,  Harlaaden, 


Uiri'i   ImproTorot  ntJ<  ia  oloctrometera.     Carl  Kanb,  Temple- 

UtHO.  Improvemonta  In  oloctrio  llgbtlng  and  ojctingrntahlnl 
apparatna  for  (aa-bamera.  Henry  Harrie  Ijike,  -to, 
Southampton-building*,  London.    (Axel  Orliug,  Sweden.) 

14042.  Inprovementa  In  eleetrlo  lamplieWit,   (Nicnr  Tlwniaa 

("iiojfcr,  54,  Fieet-atreet,  London. 

Auoon  aOt 

14069.  tapreveaeale  im  teiepuwle  iMiw.  AleMndar 

Idarr,  70,  Merfcet^treet,  Mitncheater. 
14007.  impreeeventa  in  meiUda  and  maebiMCjr  i 
ef  Klaaa  awlteh-alataa  for 
Uaa  Rjrlanda  end  Beqjeniin 
Hooae.  Stelrfoot,  near  Banulegr. 
H(m.  improTemects  In  elootflBnlly  ■a4>n<a 
apparatoa  - 1  >  €  |  >  h  A  ppleton  nod  WiDiaai ' 
77,  (^hancery-lane,  London. 
14088.    Improvementa  la  eleetrleal  meaeiurlnc 

Anthony  Reekenaaun,  11,  Fumival-atceet,  Londoo. 
14001  ComblnatleB  eieetoH  lecR    Jamee  Oiabaai 
23,  Soiitluunptoa>baiMtnga,  London. 

adopted  for  tba  tranamlaatea  of  artlealata 
mnalcai.  aad  other  aonad  •  wavaa.  Herbert 
bwarne  Todd  and  John  Todd,  l»,  King-aiMat,  Chenp^de, 


I41IU.  luprovemaata  ta  tberme-dynamlo  maeblnea,  mmA  In 
apparatna  aad  appllaaooa  ooaaaotad  ttierowltb.  Willlaa 
Henry  Watkinson,  1.5,  St.  •lamea'a-row,  Sheffield. 

14150.  ImproTcmoata  ia  eleetrlo  Are  deieotera  or  alarma. 
Harwoed  Moigaa,  66,  Chaoaery'toaet  Louden.  (Chariei 
Dh»,  Fnnee.) 

M17L  Am  tmprovemeat  la  oar  eeadMten  tnm  npeefc— J  fir 
eileetrle  oara  Ceorge  Sylveattr  (jrimetone,  91,  Bodth< 
amptoo-buUdinga,  Lomoo. 

14217.  A  new  or  tmpr«vod  prlattog  telecrapbto  apparataa. 

HncrNi  <fo!<|«ar«   and    Luigi   lliacomini,    M,  (^a^tlo-ctrcct , 

London. 

I42;U  Improvomonu  In  and  relatlag  t9  eleetrlo  nUlwaya 
Michaelang«lo  (  ';atori,  4.5, 9outhMb|itaa.haihIlngi^  lAadoiL 

(CoTOidet*?  s^i  »x-itii  Jil  iiift,) 
I4£i4i.  An    Improve.!    method    of    iirraiik;ia-    .ij)i)iij-atue  for 
gaatirating  und  distributing  oluctrlcUy  by  alternating 
enrronta.    Ilrni)  lin^jcrt  I/ju  and  George  Edward  Becker 
I'ritcbett,  41,  beoconshcid-road,  Twickeiumm. 


SPEOmOATIONS  F0HU8BED. 

I  ss-J. 

i'Mi.  Bieetrloal  atorago  battertoa.  Krankland.  (Second  edttioo. 
fld. 

1888. 

0745*Beolrtoaie«ef«.  Hanville.  (Ameoded.)  M. 

im. 

UMM'OnliMiotirelHHflHH.  Smith  (Helleioii).  (AmMkM.) 
Od. 

1S90O.  ■miiloweletfc  Heortey  ead  othen.  IM. 

I'JXn.  Tfcwnin  eleuiHe  batterlee.    Gouraud  (DiekerMMi).  6d. 

13109.  neetrle  teleptiono  syatoms.    (iraham.  ltd. 

1  tiiO.'!.  Galvanic  battery      '  ijy  Si'i,j._,,i  ['.■]. 

\b:t2ii.  Heating  by  means  of  elootrlo  currents.  '/tUmllMwekx.  M. 

I553(i  Telephone  reeelvere.    Collier.  8:1. 

15782.  laeoodeeeeat  eleetrta  lampa.   MiUa  (Ediaon|.  tkL 

1CT9SL  BeelrlenMlaawK  DePnydk  ed. 

1S!>1. 

1 11)2.  Propelling  boata,  cto  .  by  oloctrloal  energy.  Diiaaor.  8d. 
7100.  iBcandcacent  lamps.     W'alti  r.  M. 

\\l\s  BioGtrical  signals  (or  atoam  vaaaala    (Mark  (Tucker  aod 

lUiotlier).  sd. 

11146.  PrlaUac  telegrapli 


Bates  and  Uoerm 


COMFAMIES'  STOCK  AND  SHARE  LIST. 
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CaUtts  to  BnulL— France  and  BlwU  are  now  in 
talcgrapliu  communication  with  each  other  ri'i  the  A'-iiiU"-! 
On  Wednesday  the  first  official  message  was  ti  aji^miLied 
over  the  cable  congratulating  President  Carnot  on  the  fact 
On  the  same  day  the  first  direct  cable  between  the  United 
Stetaa  and  Brazil,  stretching  from  Punta  Baasa,  Florida, 
to  Sukk  w«a  opfload. 

Paris  Telephone.— M.  Jean  P.  A.  Martin,  member  of 
the  Aaaociation  oi  French  Stenographera,  writes  to  the 
Timu  bearing  his  teiUiBonj  to  tbe  efficiency  of  the  Paria- 
London  telephone,  which  be  nias  every  day,  but  wishing  to 
know  why,  when  telephoning  is  perfectly  distinct  between 
London  aod  Lyons,  redtapeism  or  other  cause  prevents  the 
use  of  tbe  line  direet  to  Lyou. 

ShorattMlkF-On  Tuesday  the  Shoreditoh  Veetcy,  lb, 

N.  Moss,  L.C.C.,  pre8i<Ji!ifr,  Hecided  to  obtain  power  to 
supply  electricity  within  the  pariah  of  Shoreditch  for 
public  :itid  private  pnrpoeos;  and  to  memorialise  theBoud 
of  Trade  for  a  provisional  order  under  the  Electric  Lighting 
Acts,  1882  and  IbBtf,  to  enable  the  Vestry  to  au{^y  tbe 
punA  or  any  pert  tbereof  with  eketrieUgr. 

tmUog^^T^  Salliwd  Bamu|^  Oemeil,  on  Wedneedey, 

arloptod  a  resolution  of  the  Ooneral  Health  Oommittee 
accepting  tbe  tender  of  the  Manchester  Edison^wan 
Eleelrio  Lif^tiiig  CoBpuqr  for  tbe  electrie  light  tnatMlhtioii 
:  [iiirml  at  the  sanatorium,  in  accordance  with  8()ecific»- 
tioHs  prepared,  for  tbe  sum  of  £1,312.  Mr.  Alderman  W. 
BobineoD  aid  that  they  wonild  eave  £300  by  adopting  the 
syrtem  inopoaed. 

Mlasiner  I»Ottors. — Our  readers  will  doubtless  have 
noticed  in  tbe  daily  papers  this  week  the  statement  that  a 
large  nnnber  of  letten  have  never  readied  their  deetina* 
tion,  and  that  over  2,000  have  been  just  discovered. 
Among  these  were  some  addressed  to  this  office.  If  any  oi 
our  eorreepondente  baTB  eent  auy  importooteowBiioioBtkia 
which  haj)  not  bean  attondad  to  they  tronU  do  wall  to 
communicate  again. 

WaterteUa. — The  Mmiteur  Induttrid  states  that  an 
English  syndicate  ia  viiiting  Firanee  to  invaitfgato  tbe 

various  falls  of  water  with  a  view  to  purchase.  The  price 
of  waterfalls  is  evidently  likely  to  go  up  now  that  Ugbt^ 
power,  and  heat  can  be  eo  eanly  naniifaefeDred  out  of  their 
hydraulic  power.  The  French  {>apcr8  remind  their  readers 
that  a  good  waterfall  has  now  become  to  all  iatonte  and 
purposea  an  **  overlaaling  coalfliid." 

A  Vtro  Doteotor.— A  neat  and  simple  fire  akra  baa 
reeentiy  been  devised,  ooodating  of  a  stud  placed  in 
a  porcelain  base  and  surrounded  by,  bat  not  touching,  a 
knob  of  fusible  metal  of  considerable  sur&ce  projecting 
into  the  room.  Tbe  electric  circuit  is  arranged  to  energise 
a  relay  on  the  slightest  contact  of  the  metal  with  the  stud, 
and  the  whole  is  so  cheap  that  they  might  be  placed  in 
every  rooim  of  a  aaill  or  pubilie  biUIdbig  at  enalt  eoit 

Partnemhip. — Mr.  J.  Edward  Waller,  who  has  for 
many  years  been  associated  with  Mr.  Joseph  Kincaid  aa 
his  manager,  has  entered  into  partnership  with  Mr.  Edward 
Manville,  consulting  ekatrical  engineer.  Messrs.  Waller 
and  Manville  will  carry  on  at  39,  Victoria-street,  West- 
minaler,  S.W.,  tbe  profession  of  consulting  civil  and 
electrical  engineen,  a  desirable  combination  in  the  rapidly- 
advancing  condition  of  the  applications  of  electricity. 


NOTES. 

Rnaaiaa  SBlliUtiMk-^Ao  international  exhibition  is 
announced,  nnder  the  aiiapieflB  of  the  Russian  Government, 
atOdeMainl894 

UcBlt«.— The  nee  of  lignite  a*  a.anbatitnto  fcreoal, 

from  which  great  things  were  crpeetod  in  Italy,  baa  proved 

not  to  have  the  value  claimed. 

MelaxL — Negotiations  are  in  progress  between  the 
Municipality  of  Melon,  IVanoe^  and  the  loeal  eompany  for 

Jiirhting  the  public  !aTTty>3  by  electricity. 

Po€»pIo'8  PaJaoe.— It  has  been  decided  to  light  up  the 
People's  Palace  at  Whitecbapel  with  electric  light  hUaars. 
Slmgo  and  Bnohar  are  to  enparintand  the  iMtalklion. 

DIaMIntton  of  PartnersMp. — We  see  it  announced 
that  Messrs.  Johnson,  Matthoy,  and  Co.,  Hatton  garflen, 
tlio  well-known  assayists  and  metallurgical  chemists,  have 
diaaidvod  paxtoanhipL 

Ohaage  of  Offloos. — The  Brush  Company  are,  we 
ondemaod,  removing  their  central  offices  from  Belvcderc- 
nwd  to  their  premises  opposite  the  Mansion  Uouae  Station, 
in  Qaeen  VieteriMtroel. 

Carbon  Worka, — As  will  be  seen  from  our  advertise- 
ment columna,  Messrs.  Wheatley  Kirk  and  Co.  have  for 
disposal  a  small  compact  works,  with  en^ne,  preaaes, 
grinding  plant,  and  furnaces  for  qMWlliMtare  of  oarhoo, 
with  stock  of  material,  as  a  going  concern. 

niMmnamw  Beatrto  BaUway.— Aa  the  Channel 
blands  are  ontside  the  proviiions  of  the  Board  of  Trade, 
tbe  supervision  of  the  erection  of  the  line  is  being  carried 
out  by  the  Special  States  Committee,  who  have  appointed 
Mr.  Bernard  Drake  as  their  electrical  adviser. 

Vaatliic  CWL — ^The  Mining  and  General  Electric 
Lamp  Company  are  now  maUDg  a  very  small  lithanode 
cell,  suitable  for  testing  purposes.  The  total  weight  is 
2|oz.,  including  terminals  and  electrolyte.  Its  capacity 
whan  diadmi]gad  at  the  rate  of  *I  ampore  m  one  ampere- 
hour. 

Holmholta  Modal.  —  In  comaemoratiim  of  Prof. 
Flelmholtz's  seventieth  birthday  a  medal  like  that  of 
Copley  is  hereafter  to  be  struck  by  tbe  Berlin  Academy. 
It  will  bear  the  portrait  of  the  savant,  and  is  to  be  given 
every  two  or  three  years  as  a  reward  of  merit  to  an 
eninant  Garmaa  nao  ol  aeianea. 

Snadorlaad. — An  application  was  made  by  Hr  B.  J. 
Charlton  to  the  Sunderland  Town  Coundl  for  permission 
to  lay  a  pipe  across  the  street,  underneath  the  carriageway, 
for  the  purpose  of  conveying  an  electric  wire  from  Mr. 
Thornton's  'Theatre  Royal  to  Mr.  Icing's  W.  The  matter 
was  referred  to  the  Electric  Lighting  (Joumitte. 

■lootrto  DUuMr  Iffeota. — At  tbe  dinner  given  during 
the  recent  visit  of  tba  French  Navy  to  Portsmouth,  some 
striking  effecta  were  obtained  at  the  dinner  table  in  the 
Jan  Van  Beers'  style,  by  lighting  up  the  table  (which  was 
of  glass)  underneath,  so  aa  to  glow  in  the  "red,  white, 
and  blue  "  of  (be  familiar  trieolottr.  Tbe  idea  waa  duly 
applauded. 

Books  Boeolwed. — "Tbe  Electromagnet  and  Electro- 
magnetic Magnetism,"  by  SiU  t  P,  Thompson,  D.Sc, 
B.A.,  F.&S.,  published  by  Metisrs.  £.  and  F.  N.  Spon ; 
alfo  ''Electricity  In  Mining,"  by  the  same  author  and  pub 

lishor.  This  Ltler  pamphlet  gives  the  fnll  text  of  the 
author's  lecture  at  Cardiff  during  tbe  recent  meeUu|{  of  the 
British  Association. 


OUtnaiy. — We  much  rcf^ret  to  have  to  record  tbe 
death  of  one  of  tbe  members  of  the  Old  Student^  Aaao- 
ciation, at  the  age  of  22,  Mr.  George  T.  S.  Miiller,  who  was 
well  known  to  most  of  the  members  of  the  above-named 
aaaociation,  aa  he  was  one  of  the  most  regular  attendants  at 
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meetiogs  and  social  events.  While  bathing  at  Hamjistetd 
OB  Etiday  morning,  August  28,  being  suddenly  seized  with 
cramp  he  nok^  and  wu  dtovned  balore  belp  could  b« 
given. 

■tacBCftto  ▼Mrl«Uoa.->T1»e  bjdtographic  dqMiineot 

of  the  Government  haa  given  notice  of  a  curious  error  in 
one  ol  the  Admiralty  charts,  the  correction  of  which  is  of 
fnpnrtenee  to  fluurinen  navigating  Liverpool  Bay.  It 
appears  that  in  certain  copies  of  the  Admiralty  plan, 
1,951,  for  Liverpool  Bay,  it  is  stated  that  the  magnetic 
▼eriation  tehen  in  188S  inonaM  9dig.  aninnlly.  Thit 
should  b«  altered  to  ''Uagoetie  vwiaCioii  in  18B8d«erMMing 

8deg.  annually," 

Eleotrle  Ballwaya  in  Franoe. — The  General 
Council  hu  gnuited  the  conoasiioti  for  the  extension  of  the 

electric  tramwav  from  Montferrand  to  Clermont,  to  Royat, 
and  to  the  summit  of  Puy  de-Dume.  This  project  com 
pritM  tha  adbareace  system,  the  gear  system,  and  the  cable 
system.  It  is  expected  that  within  18  months  the  formalities 
and  necessary  works  will  have  been  completed,  and  that 
excursionists  and  visitors  will  be  able  to  iniike  tbaaaeamioa 
of  Puy-de-DAme  by  railway. 

Fiait  to  nMiifeiDirt.1— It  it  aanoancod  tbat  20  members 
of  the  Electrietl  TVedee  Saetion  of  fbe  London  Cbambsr 

of  Commerce  have  arranged  to  depart  for  IVatikfort  on 
Ssfitomber  6.  The  presklent  of  the  Electrobeehnical  Con* 
gnoB  baa  writtoo  to  aasiire  tbam  of  weleoma,  and  to  montion 
tbafc  tkbata  for  tba  coogyoii  will  not  be  sent,  but  will  be 
given  on  personal  presentation  at  the  office  of  reception 
opposite  the  railway  station.  Other  members  not  men- 
tkmad  ob  Iba  Ust  may  aba  obtaio  tiekela  on  appiieation. 

Shrewsbury. — At  the  Shrewsbury  Town  Council  l.tst 
week  Mr.  S.  M.  Morris  moved  that  the  consent  of  the 
Conaefl  be  granted  to  the  applieatioQ  of  tbe  Shropebire 
Electric  Li^ht  and  Power  Comjuny,  Limited,  to  the  Board 
of  Trade  lor  a  license  to  erect  and  maintain  electric  lines 
and  works,  and  to  supply  eleetrieity  within  tbe  borongh  of 

Shrewsbury,  subject  to  power  beinj,'  r&servcd  for  the  Council 
to  purchase  at  the  end  of  cither  seven,  fourteen,  twenty-one, 
twenty-eight,  or  thirty-five  yean,  at  a  pdee  to  bo  agreed 

upon  by  arbitration.   This  was  seconded  by  Mr.  T.  H. 

Ifow,  and,  Jift^r  a  brief  discussion,  agreed  to. 

aas.  Water,  and  Klootrio  Li«ht  DIreetory. — 
We  an  in  nceipt  of  tbo  *«Gaa,  Water,  and  Eleetiic 

Lighting  Companies'  Directory  for  1S91,"  crltf^!  by 
Charles  W.  Hastings,  and  published  by  Uazell,  Watson, 
Mid  Yiney.  Tbe  work  contains  an  aeeoimt  of  every  town 
with  gaa,  water,  or  electric  light,  with  very  full  particulars 
of  formation  of  company,  capital,  dividends,  names  of 
offeers,  population,  and  to  fortb.  The  work  abould  be 

extremely  v.iliiablo  as  a  book  of  reference  to  those 
interested  in  municipal  lighting  <]ue«tions.  There  is  also  a 
wefnl  ebaptor  on  tbo  tating  of  time  eompaniea. 

Fraa  Tal^plMMa.— The  ConaoUdated  Telephone  Con- 
struction and  Maintenance  Comparj',  Limitoil,  are  adver 
tising  that  they — tbe  sole  maiiufacturers  of  telepboDOs 
for  all  tbe  aKcbaage  companies  in  the  United  Kingdom 
since  the  year  1881,  aa  also  sole  manufacturers  of  tele- 
phones for  use  abroad  since  the  same  year — can,  by  an 
agreement  with  the  National  Talephooo  Company,  f  jimited, 
of  Oxford-court,  Cannon-street,  London,  supply  telephones 
of  all  kinds  under  the  Crossley,  the  Qower-Bell,  tbe 
Haoniafnt,  the  Blake^  and  thoir  Uvdred  patents,  for  aale 
outright,  free  of  all  royaltiao  and  all  claims  whatsoever. 

Snbntitntoa  for  Platianm. — Another  substitute  for 
platinum  aa  regards  similarity  of  coefficient  of  expansion 
with  that  ol  glass  is  announced,  the  discovery  of  Mr. 
B.  A.  Fmmuim,  of  Itoaafilio,  Kow  Jeney.  This  oooaiita 


of  an  alloy  of  iron,  nickel,  cobalt,  silicon,  and  gold  or 
silver.    The  advantage  claimed  is  for  the  manufacture  of 

vacuum  tubes,  but  it  is  very  evident  that  if  in  the  near 
future  incandescent  lamps  are  to  be  as  cheap  as  lamp 
glasses,  the  reduction  in  the  cost  of  connections  in  tha  aob- 
stitution  of  Bomc  alloy  for  the  expensive  platinum,  now 
solely  used,  would  prove  a  most  important  element  in  the 
case. 

Eleotrle  Liffht  and  Flahing. — A  correspondent  of 
Land  and  Water  states  that  fishing  all  along  by  ToUand 
Bay,  Isle  of  Wight,  was  always  poor,  but  that  ainoe  the 
tM&a%  up  of  the  search-light  for  the  forts  it  has  become 
worse.  He  also  heard  that  there  tisod  to  bo  a  very  good 
place  for  fish  near  the  lighthouse  at  St  ONHMnnani  Point, 
but  that  the  electric  light  baa  driven  then  aU  away,  and 
that  now  it  is  quite  useleas  pnttingout  note  in  a  spot  when 
a  few  years  since  a  decent  haul  was  looked  on  as  a  oet^ 
tainty.  He  aolkita  Oftuiions  on  this  matter  from  those  who 
are  more  Tonod  in  Ma  fish  and  their  waya  than  be  it 
himself. 

Lightalner  »t  Keighloy.-^n  FHday  a  heavy 

thunderstorm  broke  over  the  town  of  Keighley,  accom- 
panied by  heavy  rain,  and  a  cottager  and  bis  family  bad  a 
narrow  escape.  Abool  haMfwit  four  o'clock  tbe  man,  whoao 

name  is  Bartle,  wai  amlMlwd  by  a  thunderclap,  and  foond 
that  the  bedroom  was  a  mass  of  flame.  His  wife  and 
family,  who  were  also  asleep  upstairs,  jumped  up  in  a 
state  of  great  alarm,  but  beyond  a  black  eye,  received  by 
Bartle  himself,  ■^vA  a  slight  injury  to  his  wife's  arm,  no 
personal  damage  a]>pear«  to  have  been  sustained.  Tbe 
hooaewindowa  were  for  tbo  moat  part  ahatteced,  along  with 
parts  of  the  woodwork. 

Kleotrle  Fittings. — ^The  infloence  of  the  spread  of 
electric  lighting  is  nowfaem  moro  forcibly  shown  than  in 
tbe  way  tb»  tnde  in  gaa  IttkigB  ia  aiowly  but  gradually 

dwindling  away,  leading  many  hitherto  exclusively  gas 
fitting  firms  to  go  into  electric  fitting.  Amongst  these, 
Messrs,  E.  Emanuel  and  Sons,  Limited,  of  4,  High  street, 
Marylebone,  are  turning  their  attention  to  electric  switch<» 
and  lamp  fittings.  We  have  recently  called  al  ibuir  abuw- 
room  and  were  shown  some  handsome  switebboaida  on 
slate  in  tcalc  cascfi,  fuses,  wall  plugs,  and  other  ap]wratU8. 
They  also  keep  in  stock  brackets,  electroliers,  and  table 
lampa  in  bnaa  and  hattnond  iron, 

Galvanio  Aotloa  In  loe  Creant  — ***i*-t* — A  now 

danger  has  been  discerned  due  to  unsiispeeted  electricnl 
action.  Dr.  G.  S.  Hull,  it  ib  stated,  has  recently  cjirried 
out  experiments  with  Ice  cream  freeaers,  and  he  finds  that 
electrolytic  action  takes  place  between  the  freezer  and  the 
paddle  when  the  ice  cream  and  fruit  salts  are  introduced, 
which  results  in  the  production  of  poisonous  salts  of  copper 
and  zinc  This  is  jirobably  the  explanation  of  the 
mysteiious  deaths  by  poisoning  which  have  resulted  from 
eating  ice  cream.  The  remedy  ia  eaay :  the  freeser  and 
mixing  paddle  should  be  of  the  same  material.  .Tounials 
circulating  in  hot  climates  would  do  well  to  widely  circulate 
the  knowledge  of  tbio  feet 

Canterbury.— At  the  Canterbury  General  Purpoeee 
Committee  it  was  stated  that  the  town  clerk  had  communi- 
cated with  tbe  Dover  Town  Council,  who  were  in  the  same 
stato  aa  Oanterbury,  having  only  heard  from  the  Bmab 
CcMnpeny.  Mr.  Wells  wanted  to  know  whether  there  was 
not  a  ring  of  the  companies.  Mr.  Cross  said  that  the 
Brush  Company's  offer  should  be  considered,  and  a  definite 
conclusion  come  to  at  once.  Alderman  Mount  said  bo 
would  put  a  pio{>os&l  forward  at  the  uext  meeting  to  this 
effect.  He  said  the  company  had  offend  to  npay  tli6 
£300  paid  for  tbe  {Hrovi^oiwl  order,  and  to  oany  out  tiM 
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work  iritbout  durgiog  a  penny  or  asking  (or  tb6  public 
light  oontnet  What  tho  ContMll  oould  want  bstter  than 

that  he  did  not  know.    The  matter  then  dropped. 

Colamn  Priatias  Telasraph  Maobinea.— A  writ 
waa  00  Saturday  aerrad  on  the  Exchange  Telegraph 
Comj)Any  by  the  solicitors  to  the  Column  Printing  Tele- 
graph Syndicate,  Limited,  in  respect  of  an  alleged  infringe- 
ment of  the  CSolumn  Syndicate's  patents,  and  a  notification 
baa  been  issued  to  all  users  of  the  alleged  infringing 
machine  that  they  are  legally  liable  if  they  continue  to  ubo 
the  instrument.  The  allegation  of  the  plaintiffs  is  that 
they  have  the  only  practical  column  printing  telegraph 
iuatrament  in  existence,  and  that  th-  K\-nhr\ngo  Telegraph 
Oompany  had  uoL  been  able  to  make  a  machine  under 
their  own  patent  to  accomplish  the  same  results,  or  to  work 
satisfactorily,  until  they  had  infringed  a  material  part  of 
the  instrument  belonging  to  the  Column  Printing  Syndicate. 

Btootrio  Taaatav  FiateiBta. — An  inlenating  point 
to  patentees  and  commercial  men  in  general  has  arisen 
with  regard  to  the  patents  of  the  British  Tanning  Company. 
The  iiatente  for  a  proeow  of  electric  tanning  granted  hi 
Paiifi  to  Messrs.  Worms  and  Bait-  were  also  taken  out  in 
America  and  in  Great  Bnt*in  and  Ireland.  By  some  error 
the  United  Sutei  pataote  wen  pttbliahed  t^or  to  the 
BritTsh  patents,  and  these  became  invalidated,  and  were 
the  subject  of  an  adverse  decision  in  the  Chancery  Courts 
lait  Janittfy.  The  oompany  might  have  availed  themselves 
of  the  Act  of  Convention,  by  which  the  date  of  the 
American  patent  could  have  been  put  back  to  that  of  the 
French  patent  But  they  have  adopted  the  other  course 
open  to  them,  and  a  special  Act  of  Parliament  has  been 
passed,  which  received  Royal  as<«ent  on  July  28th,  the 
effect  of  which  is  to  restore  the  patent  right*. 

the  meeting  of  the  Associated  Chamber  of  Commerce  in 
Dublin,  on  Wednesday,  a  reaolution  was  proposed  by  Mr. 
Ftnmmer,  of  the  Neweaade  end  Qateaheid  OhiuBber,  lo  the 
effect  that  an  the  t*  ln[i^'  !i."  patents  are  expiring,  the  Post 
Office  should  be  oommuDicated  with,  to  pbce  the  tele- 
phonie  ^item  of  the  eoonfery  under  tadih  mgolationa 
as  would  give  the  public  the  greatest  facilities.  An 
ameudment  by  Mr.  Manay,  of  Hull,  suggesting  that  the 
matter  wae  onefor  local  enterprite,  wai,  after  a  good  deal  of 
discussion,  unanimously  adopte<J.  On  the  motion  i  f 
Captain  Bailey,  of  Plymouth,  seconded  by  Mr.  Hunter, 
and  lapported  bf  Bir  Henry  Waring,  Ae  anoefatton 

expressed  its  conviction  that  the  coast  guard  stations,  the 
shore  and  rock  lighthoaaes,  and  the  lightships  of  the 
ITiiited  BSngdom,  should  he  pteoed  in  telegraphic  or  tele- 
phonic commimioiliQa  with  the  ganerU  tek^eph  ejitem 
of  the  country. 

Aooideat  to  Train>LIshtiaff  Dyaamo. — A  singular 
accident  occurred  on  Thursday  last  week  to  the  9.17  Great 
Northern  train  from  Barnet  to  Moorgate  street.  The  car- 
liagea  are  lighted  by  electricity,  the  cuneut  being  supplied 
Ijf  a  dynamo  placed  in  a  special  compartment  attached  to  the 
rear  guard's  van.  Soon  after  the  train  left  the  Finchley 
Station,  the  rear  giurd  discovtired  that  flames  were 
laming  from  the  electrical  chamber,  and  that  fire  bad  taken 
considerable  hold  of  the  woodwork.  By  o()ening  the  air- 
valve,  be  reloibied  the  vacuum  brake,  and  brought  the  train 
to  a  itandstilL  A  gang  of  porters  were  quickly  on  the 
spot ;  and  by  the  plentiful  use  of  water,  tbey  suWued  the 
fire.  A  telegram  was  despatched  to  Finsbiiry  Park,  where 
aa  eleetridea  net  tim  train.  It  waa  thoa  foand  that  the 
dynamo  was  intrict  nnd  the  light  was  available  for  the 
remainder  of  the  journey.  It  is  coojectored  that  undue 
ErieliaB  itt  oonntotioa  with  the  dyaaao  hml  eelligtat  to  the 
woodwvilt  ai  the  nhambw. 


Odeeea.— Her  Majeaty's  Consol-Qenetal  at  Odessa  (Mr. 
T.  &  Sandwith),  writbg  to  the  Foreiga  OBoe,  nnntione 

that  the  port  of  Odessa  (in  contradistinction  to  the  town  of 
that  name),  having  for  many  years  remained  unlit  even  by 
oil  lamps,  and  within  two  yean  only  being  lit  by  ga«i  hM 
at  length  been  illuminate<l  by  electricity.  An  installation 
has  Iwen  completed  at  a  cost  of  80,000  roublea  (£8,400). 
Thii  oomistB  of  64  are  lampe  of  2,000  c.p.  eeeh,  aad  of 
two  lanterns,  one  at  each  end  of  the  breakwater  which  runs 
the  whole  length  of  the  port.  The  illuminating  power  is 
generated  by  two  of  W^hm'a  vertbal  enginee  of  67  h.p. 
each.  The  Odessa  Town  Council  has  assigned  a  sum  of 
20,000  rouble*  (£2,100)  annually  for  the  worUDg  expense*. 
The  new  iaatallation  i*  rejpuded  ai  a  great  boon  hy  tiie 
shipping  interest,  the  whole  port  being  brilliantly  lighted, 
so  as  to  admit  of  the  loading  and  diaehaifing  of  ateamer* 
by  night  aa  well  as  by  day. 

Bleotrolytio  SepaMllOB  af  Zlae.— The  proceaa 
introduced  by  M.  Nhansen  may  be  applied  to  the  electro- 
lytic separation  of  nuc  by  employing  a  bath,  the  tempera- 
tare  of  which  can  bo  lowered  leeording  to  the  deaaity  of 
current  em]»loyed.  The  inventor  notices  that  the  tempera- 
ture must  be  lowered  as  the  density  of  current  is  reduced. 
The  meen  of  ISO  ohaervmtiona  it  diowa  ia  the  foUowiog 
ubie: 

Density  in   Statu  of  meUU  obtained.  ^ 

ampettM  ...    10d«g.    ...    aodejc.    ...   SOdeK-    -.    40>Ipg  Tant, 

10    compact  ...  nyoagy  ...  spoDgy   ...  'pongy 

SO   .....     "~     ...semi-cooip...  ...  "~ 

180  —     ...     —     ...  oonpaot  ...  aaai-aomok 

too    —      ...     —     ...     —     ...  eompses 

If  it  is  desired  to  work  with  a  density  of  "  100  per  E<)uare 
metre,"  the  bath,  to  obtain  compact  metal,  mutt  be  kept 
about  SOdeg.  0.  la  oonnerdal  praetieo  it  it  always  [jre- 
ferable  to  use  currents  of  less  than  50  amperea  density,  and 
to  maintain  the  tempesatwe  bebw  lOdeg.  C.  by  means  of 
ice  or  refrigerating  apparatna. 

Alaetrlo  MeltlBC  aad  Watdtac.— A  new  claimant 

for  honours  in  electrical  welding  or  forging  is  receiving 
attention  in  Boston,  according  to  the  Now  York  Kitdrical 
Semen,  An  ediibition  waa  recently  given  by  Mr.  Oeoi^ge 
D.  Burton.  The  Press  accounts  state  that  one  experiment 
was  the  melting  into  liquid  form  of  a  bar  of  steel  an  inch 
in  diameter  and  ISio.  long  in  46  aeeonda,  without  the 

*cnii)erat\iro  of  the  room  being  raised  a  single  degree  from 
it*  normal  condition.  Another  thing  shown  was  the 
making  of  a  ateel  raibood  apilM.  The  bar  was  cut  into  the 
required  length,  the  jjiecos  pas.scd  through  the  electrical 
maoiiioe^  where  one  end  waa  heated,  and  then  to  a  die, 
which  abapee  the  bead  on  to  the  heated  end,  the  point 
being  comftressed  into  the  shape  without  heating.  Another 
exhibit  was  the  forming  of  an  auger  acrew,  the  flat  bar  of 
iron  being  fastened  ia  the  maehina  at  the  two  end*  and 
heated  almost  instantly,  and  then  twisted  into  the  required 
spiral  by  the  automaiyc  turn  of  the  machine.  These 
experiment*  were  witnessed  by  Dr.  W.  H.  Wahl,  Prof. 
Van  der  Weyde,  and  others. 

C^etal  Palace  Exhibition.— The  Cryst^il  Palace 
Electrical  Exhibition,  to  l>c  opened  on  the  1st  January 
next,  has  now  received  the  sanction  of  the  BcKird  of  Trade, 
and  is  duly  certified  as  an  international  exhibition,  under 
the  provisions  of  the  Patenu,  Designs,  and  Trade  ALuks 
Act,  1889.  Tfaia  Act  provide*  for  the  pnblieation  of  any 
description  of  the  invention  during  the  period  of  the 
exhibition,  or  the  use  of  the  invention  for  the  purposes 
of  the  exhihitioo,  or  it*  oae  by  any  peraon  elaewbara 
without  the  privity  or  consent  of  the  inventor, 
without  prejudicing  the  right  of  the  inventor  to 
apply  for  aad  obtaio  Jtcoviaioiiel  pcoteetion,  and  a  patent 
within  mx  nonthi  of  the  •pedag  of  the  uhiUtioa.  The 
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light  of  tppUeilioo  for  ivgirtntini  of  dorigiw  ii  alio  pro- 
tected by  this  Act  for  a  perirxi  of  six  months  from  the 
openiog  ot  the  exhibition.  The  exhibits  of  bar  Majesty's 
Govnroment  will  indiidle  UitorfaMl  UiafftwfMt  and  ekielrieal 

apparatus.  iViarnmenta,  and  appliances,  as  well  as  tho 
modern  apparatus  and  instruments  now  in  use  in  the 
Fbstal  Tel«f(mplk  Dvpwtttent.  ThJa  ocbiUl  wfll  be 
amuQged  under  the  direction  of  Mr.  W.  R  Praece,  F.RS. 

Lightning  Condaotorfl. — It  may  he  rememl^ered  that 
in  the  spring  of  1888  Prof.  Oliver  Lodge,  F.R.S.,  gave  two 
lecturea  on  "  Lightning  Conductors  "  to  the  Society  of  Arts, 
in  which  ho  promulgated  several  revolutionary  views  on 
tho  subject^  and  supporUxi  them  by  a  series  of  direct 
experiments  with  Leyden  jars.  Tbe  experiments  also 
branclied  ofl  into  a  study  of  electric  waves,  a  subject  which 
was  beicK  simultaneously  worked  at  in  Germany  by  Herts. 
At  the  British  Asaoeiatioa  meeting  in  Beth  diet  same  year, 
ProL  Lodge's  view^  wero  goodnattiredly  controverted  by 
Mr.  W.  H.  Freece,  partly  for  the  purpose  of  raising  a  dis- 
cosdon  aad  pertly  beeense  some  of  them  were  rather 

startling.  Since  then  a  more  complete  communication  from 
Prof.  Lodge  to  the  Institation  of  Electrical  Engineers  and 
to  OMny  aeiontiBe  periodieele,  ae  well  ae  a  raeent  peper 
rc^yl  before  the  Royal  Society,  are  generally  held  to  have 
fairly  substantiated  the  new  views,  and  we  understand  that 
during  dw  pnient  jear  Ftttf .  Loiga  bee  been  engaged  is 
welding  together  the  principal  portions  of  all  this  literature, 
with  sundry  additiooSk  and  that  Measn.  Whittakor  and  Co. 
propoee  to  issue  it  ae  a  large  rolnme  of  the  Speeialists' 
series  in  the  course  of  the  autumn. 

Bolton  Toobaioal  SohooL — ^The  careful  considera- 
tion of  the  Bolton  Technical  School  Committee  has  been 
given  to  the  question  of  engines,  and  thqr  have  decided  to 
put  down  the  Gkiffin  double-acting  gas  engine  of  Messn>. 
Dick,  Kerr,  and  Co.,  Kilmarnock  and  London.  In  this 
engine  there  is  an  explosion  every  revolution,  first  on  one 
side  of  the  piston  head  and  then  tho  other,  which  ensures 
great  regxilarity  in  running.  The  consumption  of  gas  in 
theae  engines  is  stat«d  to  be  ae  small  as  in  best  single- 
acting  engines.  Two  engines  arc  required,  each  to  indicate 
35  h.p.  One  will  bo  UBed  to  work  the  machinery  and  the 
other  the  electric  lighting,  but  they  will  be  eo  arranged  as 
to  be  worked  separately  for  either  purpose,  so  that  any 
accident  to  either  engine  would  not  completely  stop  any 
part  of  the  work  of  the  eehooL  In  addition  to  the  large 
engines,  a  3-h.p.  engine  will  bo  jjrovided,  and  serve  aa  a 
stai'tiug  engine  for  the  large  ones,  and  also  will  be  available 
for  use  when  it  is  required  to  run  only  a  aaall  pottkm  of 
the  machinery.  This  will  enable  stiidcnte  to  use  some  of 
the  machinery  for  special  purposes  without  the  necessity  of 
numing  the  large  engines,  and  will  be  a  great  eonvenienee 
in  the  effective  working  of  the  SObooL 

llMMbeotor.— At  a  meeting  of  the  Manchester  City 
Conneil  on  Wednesday,  Mr.  Brooks  moved  the  approval  of 
the  prooeedings  of  the  Qas  Committee,  together  with  a 
resolution  to  apply  to  the  Local  Government  Board  to 
sanction  the  borrowing  of  ;C1 50,000  for  the  purjjoso  of 
carrying  out  the  electric  lighting  scheme  of  the  Cor|>ora- 
tion.  Sir  John  Harwood,  in  seconding  the  resolution, 
said  thit  for  some  time  the  committee  had  been 
taking  the  opinion  of  the  beet  men  in  the  country  as 
to  the  b«st  mode  of  putting  down  an  iTi<'t;il!ation  of 
electricity.  They  consulted  a  cousidoraltle  lumibcr  of  the 
beat-knowD  electrical  engineers,  and  that  morning  he  had 
a  final  conference  with  I'r  Hopkinson,  who,  ho  believed, 
Wi^  oi)u  of  the  l>c»t  auilioritie^  in  thiu  country.  The 
whole  of  the  arrangements  had  been  placed  in  his  hands. 
The  schema  would  involve  oversight  for  12  months 
after  it  was  finished.     The  engineers  oi  tho  hydraulic 


power  and  eleetrieity  schemes  woidd  wofclc  in  bamuN^,  aad 

they  expected  that  under  the  same  ntle,  and  very  largely 
under  the  same  administration,  they  should  be  able  to  have 
the  same  nurtlTe  power,  so  far  as  steam  was  concerned, 
driving  those  two  forces,  and  producing  for  Manchester  the 
veiy  best  modern  approved  form  of  both  hydraulic  power 
and  electricity.  The  reiolntion  wae  adopted. 

Artifioial  Prodnotion  of  Rain. — Within  the  last 
three  weeks,  according  to  the  New  York  correspondent  of 
tho  Standard,  nine  showers  of  rain,  of  which  one  was  eon. 
siderable,  have  been  artificially  produced  in  a  region  almost 
rainless  normally.  The  district  selected  for  experiment  by 
the  United  SluLea  Agiicultural  Department  is  near  the 
midland  staked  plains  of  Texas,  a  grazing  country,  where 
agriculture  is  imposs-'hle  because  of  the  aridity  of  the 
climate.  For  more  ihan  throe  years  no  rain  has  fallen  there, 
except  in  very  occasional  small  showers.  On  Wednesday  the 
vegetation  was  parched,  the  sky  unclouded,  tho  barometer 
at  30'6,  the  hygrometer  between  dry  and  very  dry.  The 
eowboya,  who  are  direwd  judges  of  the  weather,  declared 
that  rain  was  impossible.  With  this  condition  of  the 
atmosphere  the  following  experiment  was  tried :  Five 
balloone,  eadi  iSft  in  dhtmeter,  end  chained  with  one- 
third  oxygen  and  two  thirds  hydrogen,  were  exploded  by 
electricity  on  time  fuaes^  at  heights  ranging  from  1,000ft. 
to  five  uilea.  Three  hundred  and  fifty  ponada  of  Baeka- 
rock  dynamite  was  also  explodotl  in  scattered  packages  of 
from  101b.  to  201b.,  at  intervals  of  one  minute^  ending  at 
1 0  p.  m .  At  three  o'eloeic  the  next  morning  a  diarp  dap  of 
thinider  was  followed  by  heavy  rain.  At  sunrise  a  beautiful 
rainbow  was  seen.  The  rain  stopped  at  eight  o'clock,  but 
began  again  to  felt  after  more  os^onves  bad  been  tteed. 

Cauae  of  Heat  ta  Blaetffte  Welding.— According 
to  Prof.  Elihu  Thomson,  says  an  exchange,  it  i~  not  the 
extra  resistance  at  the  break  that  gives  rise  to  the  heating 
in  electric  welding.  Tlie  imperfect  contact  there  no  doubt 
hastens  the  heating  of  the  joint,  but  a  solid  bar  placed 
between  the  clamps  of  an  electcio  welding  machine 
«an  alee  be  ndeed  to  the  woldiag  tempenturo.  The 
real  cause  of  the  concentration  of  tho  heating  between 
the  clamps  is  the  relatively  greater  condnctivity 
of  other  pottione  of  tlie  welding  enouitk  whidi 
is  usually  com[)osed  of  massive  copper  condneton,  kopi 
cool  in  the  case  of  Urge  work  by  the  oironlataoa  of 
water.  By  Iceepfng  the  eoiidiMtore  cool  in  thie  way  their 
resistance  is  maintained  constant,  and  an  accentuation  of 
heating  effect  follows  at  the  joint  where  the  rise  iu  tem- 
perature inerBeeee  the  redatenoe.  In  large  wnke  it  liae  bean 
found  that  hydraulic  [K)wer  can  be  advantageously  employed 
both  for  clamping  and  making  contact  with  the  pieces  to  be 
welded  or  wcrhed.  In  dealing  with  metala  emsh  ai  lead, 
tin,  zinc,  the  temperature  required  for  welding  is  so  low 
that  the  metal  never  glows,  and  the  progress  of  tho  breaking 
cannot  be  watdied  with  the  eye.  By  properly  shaping 
their  cnd.s,  leaden  water-i)i[)08  can  easily  be  welded  together 
end  to  end.  The  meeting  edges  should  be  thinned  so  as  to 
reduce  the  eurfeee  of  contact  bdow  the  area  ot  the  pipe 
wall.  Joints  thus  made  are  very  good  and  sound.  Most 
metals  can  be  welded  without  the  oae  of  a  flos,  but  iof 
good  work  a  floz  ia  often  dedrable. 

The  Marvin  SiMtrio  DrUl.— The  Marvin  electric 
percussion  drill,  a  recent  American  invention,  consists  of 
an  iron  bar,  to  which  a  drill  is  connected,  reciprocating 
axially  between  two  solenoids  intermittently  enttjg^eed  by 
pulsations  of  current  delivered  to  tho  two  coils  in  alternation 
over  separate  circuits  from  a  special  dynama  The  two 
eolenoidi  an  mounted  in  a  boiler  Inbeeadnft  and  dm  whde 
apparatus  is  mounted  upon  an  adjustable  support.  A'  tho 
ooik  are  alternately  supplied  with  paliations  of  current  over 
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Mpmte  efrenfta  bam  a  ipwbl  dynamo,  no  MBtmutating 

<!  j  v:  or  sliding  contacts  are  required  either  upon  the  drill 
or  in  it«  vicinity.  Tlia  moving  jMrti  «n  limply  ui  iron  rod 
bSMtling  axially,  uid  •  imteliel  amngsmmt  tiiat  urrw  to 

turn  tho  drill  slightly  at  each  stroke.  The  whole  machine 
is  desigoed  to  and  ore  the  roughest  kind  of  abuse 
u  minoi  uid  qawriM.  The  maehioee  now  ready 
are  capable  of  drilling  bolw  from  Ih.  to  8ft  de«p. 
and  from  lin.  to  2in.  in  diameter.  They  will  cut 
■boot  SfL  per  hour  in  granite,  and  require  about  5  h.p. 
The  drill  travels  in  synchronism  with  tho  dynamo,  and  by 
feeding  the  toacbine  np  to  Llio  Kxk  tho  stroke  may 
nade  as  short  as  is  desired  for  sUrtin^  u  bole,  while  the 
nnmhw  of  strokes  per  minute  remains  the  same.  A 
peculiar  property  of  the  machine  is  that  when  the  machine 
ia  withdrawn  out  uf  striking  range  of  the  rock  the  plunger 
immediately  loses  its  stroke.  It  ukes  up  a  poaition  about 
midway  between  tho  coils,  and  its  motion  l>ecomefl  a  mere 
quivering.  There  ia  no  jiouuding  against  buffers,  as  the 
rod  is  perfectly  cushioned  by  the  magaotie  aotfon  of  the 
coils.  At  full  stroke  tho  drill  has  an  excursion  of  about 
iiiL,  and  strikes  650  blows  per  minute.  It  is  of  about  the 
mm  might  and  balk  w  ao  air  drill  of  dio  aam«  capacity. 

Aitooatli. — The  electric  light  has  just  been  introduced 
in  a  practical  form  into  Arbronth  by  Mr.  Andrew  Lowson, 
flaxspinner  and  manufacturer.  The  installation  has  been 
carried  out  by  Measn.  Lowdon  Bros.,  Tay-sbreet,  Dundee, 
and  the  work  having  nnvr  been  completed  the  light  was  last 
week  submitted  to  a  final  test.  The  installation  is  similar 
in  most  respoflto  tomraMroitt  otlton  fitted  up  in  tbo  district 
by  the  Mf-?r-.  T.-^Trdon.  The  total  number  of  lamps  is 
aboat  300,  these  being  distributed  over  tho  factory,  the 
imparini^  apimuoft  and  winding  deixirtmoRta,  tho  me- 
chanics' shop,  and  ofCces.  The  dynamo,  placed  in  tho 
•ngiott-room,  is  a  compoaud-wound  "  Mancheeter,"  capable 
of  dovalopiRg  a  eorrent  ol  180  ampem  at  lOS  Tolta,  and  also 
of  supplying  300  incandescent  lamiw  of  10  c.|».  each.  Tho 
dynuBo  is  driven  by  the  main  factory  engine,  (tower  being 
tnaDUtted  from  tiio  main  diafting  to  a  pulley  in  the 
CHgineroora.  A  switchboard  is  fitted  ui)  in  the  enj^itio- 
room.  In  the  factory  about  160  lamps  are  fitted  up,  one 
hmog  piovidod  for  oaeh  loom.  Tho  lampe  are  sus- 
pended by  flexible  wire  ropes  from  the  wooden  casings,  and 
are  hung  about  2j[fL  aboTO  tho  ceatn  of  tho  looms.  Each 
lamp  is  prorided  with  a  refleetor,  the  whole  of  the  illiimi- 
nating  power  being  thus  concentrated  on  the  loom. 
Judging  from  the  results  of  the  teat  a  single  lamp  appeared 
to  give  inffieient  light  for  each  loom,  and  the  shadows  were 
considerably  less  than  gas  light  Two  hUDpe  are  sufficient 
for  the  effective  lighting  of  each  pass  in  the  spinning  de- 
pwtmeot  In  the  mechanics'  shop  ingeniously  contrived 
hand-lamps  are  provided  for  the  use  of  the  workmen. 
Wall  sockets  are  fired  at  intervals  along  the  benches,  so 
that  the  workmen  can  have  lamps  which  can  be  either 
hnng  up,  or  placed  upon  the  bench  at  the  spot  mwt  con- 
vetkient  for  him.  Tho  trial  was  witnessed  by  a  number 
of  leading  manufactuiers  and  gentlemen  belonging  to 
Arimath. 

Lithanode. — The  uso  of  the  lithanodo  cells  invoiitcfl  by 
Hr.  Desmond  i'^itzGerald  is,  we  are  glad  to  be  able  to 
Mord,  eoming  into  practical  mefnlneiR.  Lfthanode  ie  not 
"  coinj)re«sed  peroxide  of  lead,"  aa  ia  sometimes  supposed  ; 
for,  however  stroqgly  this  material  may  be  oomprewed,  the 
nmlting  plate  w3l  dnintegrato  when  fmmaraed  in  water. 
It  is  produced  from  protoxide  of  lead,  or  litharge  made  into 
*  pmtj  mam  with  a  solution  which  causoe  the  material  to 
mt  so  that  it  will  no  longer  fall  to  iiieeee  in  a  ilaid ;  the 
taoulded  mass  is  then  converted  into  peroxide  of  lead  in  an 
•Icctiolytio  faatL   By  thouaoof  lithaoodo»apenaida'pUte 


which  it  not  rah^  to  local  aotioii  may  ho  constructed ,  au 

inoxidisnble  meUl,  such  as  platinum  or  gold,  being  in  this 
case  need  for  eeteblishijig  oontaet  with  the  plate.  A  great 
advantage  ii  thoe  leciiiod  in  Cho  ooutraetiMi  of  an  doment 

which  will  retain  its  charge  for  any  length  of  time,  even 
when  partly  diacharged  and  left  immersed  in  dilate 
sulphuric  acid.  In  diieharging  a  battery  containing 
lithanode  elements  it  is  not  advisable  to  allow  those 
elements  to  run  down  beyond  the  point  at  which 
the  potential  difference  between  them  and  a  epon^ 
lead  element  is  1*8  volt — i.e.,  beyond  the  point  at 
which  the  normal  KM.F.  of  an  ordinary  lead  accumulator 
has  fallen  10  per  cent.  The  electrical  capacity  of  lithanodOi 
when  need  with  the  precantionB  indicated,  is  almost  exactly 
one  fttni»«re-hour  per  ounce  Hvoirdnpoi',  ?n  that  with  an 
element  weighing  lib,  IG  ampere-hours  may  be  obtained. 
It  is  interesting  u>  note,  boawvor,  that  when  the  rate  of 
discharge  is  very  high  the  apimront  capacity  of  the  lithanode 
becomes  diminished,  the  current  ultimately  falls  by  reason 
of  polarisations,  and  the  elements  iwpiiM  rest  before 
the  ilischarge  can  be  completed  to  tbo  extent  of  the  full 
capacity  of  the  lithanode.  The  rate  of  discharge  obtainable 
with  lithanode  battwies  vuios  within  wide  limit%aoeoiding 
to  the  character  of  the  lithanode,  whether  dense  or  porous, 
the  perfection  of  the  contact,  the  strength  of  the  acid  elec- 
trolyte, ote  An  ordinary  imto  of  diedhMrgo,  it  ia  stated  hy  * 
the  makers,  per  sijuarc  inch  of  lithanode  plate  \'\n.  thick, 
is  yf  of  an  ampere,  but  in  some  cases  the  rate  exceeds  | 
of  an  ampere. 

Bradford  Xlootrio  Tnaaw»ju. — With  the  view  of 

obtaining  a  good  basis  of  calculation  as  to  the  advisability 
of  tho  adoption  of  the  overhead  electrical  system  for  the 
Wakefield^rood  tramway,  the  Tmmways  and  Baths  Gom* 
mittao  of  the  Bradford  Cor]>oration  have  been  making 
armfip;ements  for  an  experiment  with  overhead  conductors, 
i  hc  arrangements,  according  to  the  Bradford  i>a(>er,  for 
this  test  are  now  completed,  and  will  bo  submitted  to  tho 
Town  Council  iti  the  minutes  of  the  committee  at  the  next 
Council  meeting.  Mr.  Holruyd  Smith,  the  well-known 
olcotncal  tramway  eoglnoer,  has  undertaken  to  run 
an  electric  car  on  the  tram  linos  from  the  Midland 
Stetion  to  the  firadford  Grammar  School,  starting 
from  each  end  evwy  quarter  ol  aa  hour,  for  several 
weeks,  for  the  pur[)0sc  of  pro'ving  the  reliability 
of  the  system;  and  he  hop4^  ai^  to  prove  that  the 
adoption  of  tho  system  for  Wakefield-road  would  not  be  too 
expensive  a  matter.  Mr.  Smith  will  provide  the  car  and 
execute  all  the  necessary  works.  The  Corporation  will 
supply  tho  oloetrie  power,  and,  by  tho  proposed  agree* 
ment,  if  tho  experiment  is  not  a  .snccesR,  thoy  wnll  not  be 
put  to  any  expense  beyond  the  cost  of  the  supply  of  the 
electricity.  U  it  ho  snoeeaafnl  tho  Corporation  wiU  con- 
tribute £500  tor. ml  '.ha  cost  of  the  experiment,  and  if  thoy 
proceed  to  utiiiee  the  electrical  system  for  the  Wakefield- 
road  taamway,  they  will  appoint  Mr.  Hoboyd  Snuth  aa 
the  electrical  engineer,  giving  him  a  commission  of  1  jior 
cenL  on  the  cost  of  the  work  falling  in  his  department. 
The  Bkadford  IVamways  and  Omnihus  Company  have 
granted  the  use  of  their  lines  for  the  purpose  on  the  con- 
dition that  they  shall  provide  a  conductor  for  the  car  and 
collect  and  retain  the  penny  whkh  it  is  proposed  to  diaige 
each  traveller.  Tho  car  will  carry  30  paasongcrs,  half  of 
them  inside  and  half  outeide.  Further  informatioD  as  to 
the  working  of  tramears  by  this  system  is  to  he  obtained 
by  the  chairman  of  the  committee  and  the  borough  surveyor, 
who  will  shortly  go  to  Ftaokfort^  a  town  in  which  the  con- 
ditions as  to  lerels  are  ptotty  simitar  to  those  in  findford, 
to  investigate  the  rssolta  of  tbo  worldng  of  eloetfio  Inn-., 
ways  there. 
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CROHPTON'S  ELECTRICAL  HAULAGE  PLANT. 


Mining  engineers  are  beginning  to  appreciate  the  immense 
advantages  offered  by  electrical  transmission.  For  some 
time  yoBt  experiments  on  a  small  scale  have  been  carried 
out  in  difl'erent  mines,  and  sufficient  information  has  been 
obtained  to  warrant  the  introduction  of  a  much  larger  plant, 
and  the  haulage  machinery  recently  installed  at  At>ercanaid 
Colliery  for  the  Hill's  Plymouth  Company  in  South  Wales 
is  the  latest  development.  Mr.  J.  C.  Howell,  of  Llanelly, 
Messrs.  Crompton's  South  Wales  agent,  undertook  to 
supply  the  owners  with  haulage  machinery  which  would 
replace  27  horses,  many  hauliers,  and  a  number  of  door- 
boys,  and  enable  the  output  to  bo  increased  by  100  tons 
per  day. 

After  careful  consideration  it  was  decided  to  accept  the 
offer,  and  Messrs.  Crompton  and  Co.  at  Chelmsford  sot  to 
work  to  design  the  most  efficient  plant  for  the  purpose 
oamed.    Many  points  had  to  be  most  carefully  considered, 


volts,  running  at  560  revolutions.  The  cable  coanectine 
the  dynamo  with  the  haulage  plant  is  3,200  yards  long  and 
composcil  of  37  strand  No.  H  high  conductivity  copper 
wire,  highly  insulated  with  vulcanised  bitumen,  double 
taped  and  served  with  two  layers  of  jute  yarn  compounded 
between  each.  It  is  protected  by  a  double  sheath  of  No.  8 
steel  wire,  the  first  stranding  being  of  30  wires,  and  the 
second  36  wires,  laid  in  reverse  airections.  The  current 
density  is  870  amperes  per  square  inch,  and  resistance  of 
cable  -3192  ohm,  allowing  a  loss  of  potential  of  51  volt«, 
or  10  per  cent 

From  the  generating  plant  the  cable  is  oirriod  down  the 
level  by  the  side  of  the  shaft,  and  between  the  hauling 
engines  it  is  fixed  on  each  side  of  the  roadway.  In  case 
of  "  falls  "  the  cable  has  been  constructed  so  that  it  can 
stand  a  shearing  strain  of  10  tons  per  square  inch. 

A  number  of  visitors  were  invited  by  the  Hill's  Plymouth 
Company  to  see  the  owning  ceremony,  amongst  whom 
were  many  connected  with  collieries  in  different  ports  of 
the  country,  and  many  well-known  mining  engineers.  The 


Crompton's  Electrical  Haulogo  Plant. 


and  besides  the  necessity  of  making  the  plant  very  compact, 
the  haulage  machine  was  retjuired  to  be  most  easily  con- 
trolled. The  winding  gear  was  the  usual  form  employed 
in  the  main  and  tail-ro{)e  system,  and  this  was  found  to 
work  exceedingly  well.  The  motor  is  a  Crompton  patent 
series-wound  machine,  built  to  run  at  GOO  revolutions  per 
minute,  and  take  80  amperes  at  450  volts.  At  starting, 
when  a  heavier  current  is  required,  it  will  take  IGO  amperes 
without  harm.  The  motor  is  placed  horizontally  at  one 
end  of  a  wrought-iron  frame,  which  forms  the  bed  for  the 
drum  and  spur-wheel.  The  drum  shaft,  which  is  of  steel, 
is  driven  from  a  countershaft  by  means  of  spur  gearing,  and 
the  motor  drives  the  countershaft  by  means  of  six  lin. 
ropes.  The  haulage  engine  is  fitted  with  two  drums  3ft. 
6in.  diameter  and  1ft.  wide,  which  are  controlled,  as  above 
stated,  by  clutch  and  foot  brake.  This  plant  will  haul  coal 
from  three  different  {larts  of  the  pit,  and  although  these 
are  not  far  from  the  motor  at  the  present  time,  it  is  ex^)ected 
that  coal  will  have  to  be  dealt  with  nearly  a  mile  distant. 
The  generating  plant  comprises  a  Crompton  dynamo,  hori 
zontal  pattern,  built  on  a  wrought  iron  bod-plate.  It  is 
compound  wound,  and  will  give  out  160  amperes  at  500 


engineer  to  the  company,  Mr.  Bailey,  stated  that  his  father 
had  put  down  the  first  system  of  rope  haulage  for  minos 
30  years  ago,  and  the  electric  system  of  haulage  now 
inaugurated  would  enable  the  company  to  increase  its  output 
very  considerably.  The  great  difficulty  in  colliery  enter- 
prises was  the  laoour  cost,  and  the  coal  could  not  be  got  to 
the  surface  unlcs.<j  they  hud  mechanical  means  of  bringing 
it  up  lon§  distances.  The  system  of  roj)o  haulage  by  com- 
pressed air  was  very  cosily,  and  they  were  thrown  on  their 
beam  ends,  as  it  were,  when  Mr.  Howell,  of  Llanelly, 
offered  to  supply  this  electrical  plant.  They  found  that 
the  capital  required  was  only  half  that  of  compressed  air  ; 
while  the  latter  only  f^ave  30  per  cent,  efficiency,  electricity 
gave  65  per  cent.,  which  was  a  most  important  improve 
ment.  He  added  that  he  placed  perfect  reliance  on  Mr. 
Howell's  estimates  and  working,  the  more  especially  as  since 
Mr.  Howell  had  erected  their  electric  lighting  arrangement* 
at  Abercanaid  they  had  never  had  one  hour's  stoppage, 
which  spoke  well  for  the  machinery  and  for  Messrs.  Cromp- 
ton's work.  The  machinery  must  be  well  made  and  nut 
up  well  to  act  in  this  manner.  He  hoped  and  believed  that 
the  electric  haulage  machinery  started  that  day  would  prove 
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the  most  economisiug  machinery  ever  brought  into  South 
Wales.  They  found  it  impossible  to  go  on  with  horue,  and 
were  glad  that  thev  had  put  down  an  electric  haulage 
plant,  and  would  have  great  pleasure  in  showing  and 
explaining  it  to  any  others  interested  in  such  matters. 

Mr.  Howell  stated  that  this  was  the  first  experiment  on 
so  large  a  scale  underground,  and  although  they  had  no 
opportunity  of  making  a  trial  before  that  day,  ne  found 
the  machinery  was  in  {)erfcct  order  and  answered  every 
ex[K!Ctation.  The  most  important  point  for  colliery  owners 
to  consider  was  the  fact  that  the  electric  haulage  plant 
cost  only  one-half  that  of  compressed  air  machinery.  Coal 
owners  had  to  apply  powers  at  great  distances  from  the 
soiuxe  of  energy,  and  for  that  purpose  ho  looked  upon 
the  electrical  machinery  which  had  just  been  erected  as  a 
commencement  of  what  would  become  general  in  the 
colliery  work  of  South  Wales.  They  could  deliver  at  the 
far  end  60  or  65  per  cent,  of  the  power  generated,  which 
vraj  what  no  other  power  known  could  do. 

The  ceremony  was  made  very  interesting  by  the  fact 
that  Mrs.  Hankey,  the  wife  of  Mr.  F.  A.  Hankey,  M.P., 
managing  director  of  Hill's  Plymouth  Comt>any,  started  the 
jteam  engine,  which  put  the  whole  plant  in  motion. 
After  it  had  b«en  started,  a  number  of  engineers  and  others 
interested  went  down  the  pit  and  saw  the  work  done  by 
the  haulage  engines,  of  which  they  spoke  in  the  highest 
terms. 

"Thus  started,"  says  the  Mnthyr  Express,  "the  first 
electrical  haulage  apparatus  in  South  Wales,  the  success  of 
which  beyond  all  doubt  will  lead  to  its  adoption  in  every 
important  colliery  throughout  the  two  countries." 

This  power  installation  was  referred  to  by  Prof.  Silvanus 
P.  Thompson  in  his  lecture  on  the  Use  of  Electricity  for 
Mining  Purposes,  delivered  at  Cardifl  on  the  26th  ult., 
and  was  also  visited  by  several  members  of  the  British 
AsMxiation,  to  whom  the  details  of  the  plant  were  ex- 
plained by  Mr.  Howell. 


NEW  VITRITE  CHEMICAL  LAMPHOLDER. 


We  illustrate  herewith  a  new  lampholder,  which  has 
been  specially  designed  for  use  in  chemical  works,  starch 


New  Vitrit«  Chemical  LAmpholder. 


loctories,  underground  tunnels,  and  all  places  where 
lulpharous  and  other  fumes  are  present  These  fumes,  it 
is  irel)  known,  rapidly  destroy  metal  fittings,  and  engineers 


who  have  had  much  experience  with  electric  light  installa- 
tions in  these  impure  atmospheres  have  not  found  reason 
to  be  |)erfectly  satisfied  with  any  of  the  numerous  types  of 
holders  which  have  hitherto  been  introduced  for  use  under 
these  conditions. 

The  Yitrite  Chemical  Holder,  as  the  new  holder  is 
termed,  entirely  protects  the  metal  lamp  connections  from 
any  contact  with  the  outer  atmosphere.  A  special  form  of 
"  Yitrite  "  cap  is  supplied  with  the  holder,  which  is  sent  to 
the  kmp  manufacturer,  when  ordering,  for  affixing  to  the 
lamp.  A  small  rubber  ring  is  placed  on  the  cap,  which 
then  fits  tightly  into  the  holder ;  the  rubber  washer 
rendering  the  joint  air-tight.  The  connection  to  the  spring  of 
the  holder  is  made  in  the  material  of  the  holder  itself,  and 
the  piece  of  the  insulated  wire  attached  to  the  holder  affords 
opportunity  for  making  a  proper  insulated  joint  with  the 
permanent  connections  of  the  installations.  The  arrange- 
ment of  the  spring  in  the  interior  is  exactly  similar  to  that 
in  the  ordinary  form  of  vitrite  holder.  A  rim  is  arranged 
round  the  top  of  the  holder  to  allow  of  it  being  supported, 
if  desired,  by  resting  in  a  hole  bored  in  a  piece  of  wood  or 
other  fixture.  The  holders  are  being  introduced  by 
Messrs.  Wood  house  and  Kawson  United,  Limited,  who 
have  stocked  a  large  quantity  of  varioiu  typee  for  all 
requirements. 


THE  WETHEBSCH  BATTERY. 


There  has  always  been  a  demand  for  a  good  primary 
battery  for  lighting  a  small  number  of  lamps,  say,  up  to  20, 
and  we  suppose  there  always  will  bo  this  demand,  notwith- 
standing central  stations  or  gas  and  petroleum  engines. 
No  one  with  central  station  mains  at  his  door  would  think 
of  putting  in  his  own  gas  or  oil  engine,  far  less  bis  battery 
(unless  he  were  an  enthusiastic  amateur),  but  many  persona 
residing  in  country  districts,  whose  mansions  are  far  away 
from  distributing  mains,  would  and  do  deliberate  between 
engine  and  battery,  and  a  secret  hankering  for  something 
less  obtrusive  in  noise  an&  smell  than  an  engine  is  con- 
stantly manifested  by  owners  of  country  houses.  When 
the  houses  are  large  and  the  lamps  numerous,  only  an 
ignorant  or  prejudiced  person  would  hesitate  to  decide  for 
an  engine,  which  might  be  arranged  at  some  little  distance 
from  the  town.  But  when  wants — and  incomes — are  more 
moderate,  a  battery  in  an  outhouse  woidd  often  be  the  best 
solution,  if  a  constant,  dependable,  and  fairly  cheap  arrange- 
ment could  be  procured. 

We  have  several  times  during  the  last  year  or  two 
described  or  alluded  to  the  Weymersch  primary  battery, 
which  is  bein^  introduced  by  the  Weymersch  Battery 
Syndicate,  of  Victoria-masions,  Westminster.  This  battery, 
which  has  been  favourably  reported  on  by  experts,  is  very 
conveniently  arranged  for  simple  attention.  Several 
improvements  in  detail  have  been  recently  introduced,  and 
during  last  and  this  week  an  exhibition  of  the  battery,  in 
conjunction  with  a  set  of  accumulators  erected  exactly  as 
for  a  moderate  house  installation,  has  been  on  view,  and 
has  been  examined  with  great  interest  by  numerous  visitors. 

The  primary  batter}'  is  used  to  charge  two  sets  of  KP.S. 
accumulators,  and  the  current  is  withdrawn  from  the 
accumulators  in  scries  for  lighting  or  for  driving  motors. 
The  primary  battery  consists  of  12  cells,  two  boxes  of  six 
cells  each  of  the  Weymersch  battery.  The  carbons,  two 
in  each  cell,  are  placed  in  two  [wrous  pots,  side  by  side,  in 
strong  depolarising  solution,  and  the  zincs,  large  thin  plates, 
are  hung  outside  in  a  weak  acid  solution — half-pint  acid  to 
one  gallon  of  water.  The  solution  can  bo  drawn  off  by 
taps  and  syphons  for  recharging.  The  battery  gives  a  steady 
current  of  20  amperes  at  20  volts  for  20  hours,  the  cost 
being  given  by  the  syndicate  as  just  over  a  shilling  per  unit 
The  battery  is  arranged  to  charge  two  sets  of  E.P.S.  accumu- 
lators, 10  in  all,  which  are  charged  eight  at  a  time  at  20 
am[)eres.  These  can  bo  charged  altomatoly,  and  discharged 
when  required  in  series  at  30  volts,  at  10  or  15 
or  20  amperes.  The  installation  is  shown  lighting  a  dozen 
or  so  30-volt  8-c.p.  incandescent  lamps.  A  large  Bernstein 
lamp  of  100  c.p.  is  also  arranged  to  be  switched  on  to 
current  from  the  same  secondary  battery.    This  interesting 
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fntbdlktbii  w  conpleted  by  tbe  demonrtrallon  of  itB  appli 
cation  to  motive  power.  From  the  same  source  ia  driven  a 
Blackman  electric  ventilating  fan,  which,  by  the  way,  has 
an  interesting  motor  in  tbe  shape  of  12  magnets,  with  the 
Armatures  in  a  rin^,  forming  Um  rim  of  tbe  fan  itself.  A 
rotary  pump  taking  90  watt«  ia  alio  driven  by  a  small 
Crocker-Wheeler  motor  and  worm  goarin;^.  Small  six-cell 
batteries  are  also  8howii  driving  electric  motor  for  sewing 
machines.  As  regards  cost,  the  large  primary  battery  costs 
complete abont  £IG,  and  the  whole  electric  light  installation, 
iritb  the  exception  of  artistic  fittings,  would  be  almost 


conotlv  £100.  The  first  coat  u  that  withia  reach  of  eouotry 
bonNDoldsn.  It  may  be  intersicinp  to  add  t)ut  basidea  the 
installation  at  Victoria-matisions,  there  is  a  similar  one 
in  a  private  bou&e  at  Staines  with  a  set  of  accumu- 
lators supplying  12  30-Tolt  8-c.p.  lamps,  and  others  at 
Eaatbouma  and  Horstad  (SuoMx),  while  a  jiriinarv  battery 
installation  ereoted  aoow  tim«  bade  in  FuUmm,  St 
James's,  has  recently  been  fitted  with  sets  of  accumu- 
lators with  satisfactory  results.  Messrs.  Morryweather  arc 
exhibiting  a  pump  driven  by  the  Weymorsch  batteries,  and 
lieaars.  keep  one  of  their  electric  ventilaUng  fans 

inaotfan  afe  tbefar  (Xtf  ofltoea  bj  tb« 


BLBCTRICAL  PABGBt 

SYSTEM.* 

BY  A.  a.  AKNNBTTj  M.I.E.K. 


I  aooeeifead  stits  of  dia  Btrsats  In  many  of  the  large  tewDB— 

ly  Id  VM  City  of  London— invltea  rofleotion  as  to  wbetlier  it 
Is  aok  w  possible  to  devise  menoa  by  which  vehicuUr  traffic  may, 
to  a  OKtaio  axteot,  be  diminished.  To  avoid  ab«olate  blocking' 
«f  the  thonragfafaras  it  is  now  noooesary  to  forbid  the  colleotioo  or 
delivery  of  Roods  in  certain  localities  during  business  hours,  and 
Iriulo  auiforg  under  such  restrictions,  while  warehouses  have  to  bo 
oi  laiB«r  oaeaoitv  tbaa  voold  be  aeadad  wars  tbo  frae  raaoi|it  aod 


DiAiiKAM  1.— (ionorat  1 'Ian  of  <in  Electrical  Parool  Exchange.  C, 
Central  SUtion.  S  S.  Subscribera*  Bidiun.  T  T,  Tobw  con- 
taloimt  Odwh  and  UplVaeks. 

Evnn  if  a  means  coukl  bo  found  for  t  lio  handling  at  all  tinn-i*  of 
OOnaparaUvely  small  p4ickttgt>»  tho  boou  would  be  no  inconsiderable 
ana  I  aad  with  Mm  view  of  breaking  ground  in  this  dirootion  I 
bami  Wirkad  oat  •  acheine,  founded  on  tho  telephone  exchange 
fdaa.  wlianbr  naraala  oaa  Im  basfy  interchanged  between  any 

mnBMr  of  balMin^,  D  »»— ■-  •  ■■ 

sitoAted. 


,  no  matter  how  widely  a|)art  they  may  be 


1  propose  to  effect  this  by  means  of  a  number  of  niniatan 
okolric  raflwiiyK,  rndi«tin(»  from  n  central  RtAtion,  and  haviair 
branrhos  Of  Hi(iiii(."<  into  nil  the  buildni|;*  to  b<j  SSnsd.  TIm 
^jciienil  pliiti  uf  such  a  nyetem  in  nhown  by  IHni^ram  I. 

Tho  mil  ways  would  M  laid  in  tuben  of  -i  rwtAii^'ulikr  Kxrlixi, 
iind  ea  arranged  that  tho  down  track  w  ould  oc<  upy  the  lowti ,  mj 
I  tio  11)1  track  llio  upper,  portion  of  the  lubo.  To  (jomiit  nt 
iiiiUoa  aud  rujiikirs,  tlic  tube  should  bu  Wgc  cnaugh  to  mlLuw  i>'.  t 
man  or  boy  creeping'  through,  and  in  order  to  aiTora  spooe  for  th.>. 
the  raik  are  laid,  not  on  cross  sleepers,  but  on  brackoto  fuustoi 
to  tba  walls  «f  tbe  tabSb  Daiiag  idle  boom  tho  faU  heights!  th* 
tubewooU  that  ha  arallahia  w  the  passage  of  wockiHD.  Tkii 
arraugCBMDt  la  ahmni  InDlaBiainS;  Inoraar  toTCBdartlwnili 
usof  alas  oaadvetofa  tbay  an 


TT>.  Trains,  c  c',  CoUectsn. 


Paper  roid  before  the  British  Assoolatioii. 


DuoBAM  2.— £Dd  Section  of  Tube. 


Un  iho  rails  would  run  truck.n  proiKillod  by  eleOtrOlDOtan 
dorivm^'  their  current  either  from  one  of  tho  rails  or  from  » 
fvepftrato  imrullel  conductor.  On  tho  down  journey  h  tt.m; 
would  galiier  curroot  by  a  collector  protssing  on  the  under,  uid 
on  the  np  journey  by  ooo  pressing  against  the  upper  auriim  d 
this  ooodnctor,  separate  oolMcton  being  provided  and  eoasstlsJ 
lothaautor  laauoh  away  thaftaliMh  ooud  net  ha  «ads  to  Imii 
in  tbe  wrong  dirsetiOB.  uentbadowatnMik,  ftooaldoalytAiilB 
enmnt  through  its  upper  collector,  which  would  propel  it  slvayi 
away  from  the  central ;  if  on  tbe  up  track,  it«  lower  collector 
would  only  be  operative,  aod  this  would  always  move  it  towstdi 
the  central.    There  are  several  ways  of  attaining  this  ead. 


CoIIi^^ionH  bctweao  naaatinK  tracks  woald  conaeqiMotur  ba  iopts- 
.''ibie.  A  8idu  saeClenof  tbatabok  ahowfngpaaaiBRtninit^lsnmi 

iu  Dta^^rau)  3. 

The  tubes  may  be  of  .my  wc,  but  I  have  tJikon  ".'ft.  wid«by.tft. 
high  nil  a  dnitAble  one.  This  would  permit  of  trucks  '.^lin.  wide 
by  I  tin.  deo|>  being  used.  Their  length  might  be  consklersbl^ 
but'  it  would  bo  rojjtilnt«d  by  the  radiun  of  tho  cur\  08.  SupjiCMB? 
48in.  woro  found  [tracticabic,  such  a  truck  would  coutjiin 
cubic  inches,  and  eo  bo  nvailablo  fur  pretty  largo  pockatfta.  li 
otder  to  obtain  a  deep,  unbroken  box,  it  is  necessary  to  ptaos  Mm 
wheela  at  tbe  ends ;  and,  to  gel  as  flexiblea  wheel  bass sspOMibh 
the  wheeb  obould  have  side  nlay.  Tha  slwilioinattii  is  aaoaMl 
on  a  separata  oarriairo,  aad  ooaplad  to  tha  tntok,  as  shews  is 
Diagtaas  4.  Only  one  end  of  a  track  is  aappocted  on  wbatla  At 
other  fastiag  oa  the  motor-oarnaee  by  msaaa  of  a  pin  which  ofSf* 
into  an  eyoi.  Each  track  would  be  fitted  with  soob  an  eye,  m 
that  when  a  train  oonsiata  of  more  than  one  truck,  the  coapiiDK- 
pifi  of  cjieh  *u|>i>lcmcntary  ttuck  will  drop  into  the  eye  of  tS< 
tm\i.  If  tho  whevlrt  aro  ^'i i en  sido  play,  a  very  flexible  train,  like 
that  sltown  itt  thf  lii.i'^'rain,  cafKible  of  trarersinff  fhort  curvas 
would  result.  To  pro\>-nt  bcjirin;»  down  when  licavily  livien,  c-.vcfc 
truck  m«y  bo  htte<i  at  itw  coupling'  pin  end  with  a  |Miir  of  unilii.^sd 
wheels  or  roller*  that  will  tc^l  on  the  rails  without  incroacin^'  tf>« 
rigid  wheel  Ua^,  Tu  hccurc  the  iulheflion  nooetttuiry  for  steep 
gradients,. the  wheels  of  the  motor  may  be  coupled,  «r each  !>■■' 
driven  by  a  separate  belt  from  the  motor  pulleys. 

TbaoantcalslatloowionldbeastabUshed  in  a  suitable  looslin^ 
UalsEBetawB  thara  migbt  ha  savaral  stations,  ooonected  win 
auar  by  one  (»■  more  sots  of  tnoh^  Jaat  aa  talMhonio  stritdt- 
IS  an  conneoted  by  iunetiaa  wfiea.  TbaeauM  station  wosU 
oont^n  the  engines  and  dynamos  for  generating  tha  slsetricity 
required  for  working  the  system,  sod  it  might  also  be  atilued  •> 
an  electric  tight  generating  station,  or  a  telephone  exchai^pa,  mca 
the  tubofl  laid  for  the  parcel  exchange  service  would  serfs 
admirably  for  contAiriing  and  du-tribitting  conductors  and  witff- 

At  the  ceritnil  station  a  turntAldc  or  other  device  for  the  i^'-i^' 
chan^o  of  train."  between  the  tubes  would  be  provided  for  <  icli 
tubo.  These  turnt,iblM  would  conunnnicato  with  each  othrr, 
cither  direct  or  by  moanfl  of  a  central  turntublo,  bo  that  *  ir*' 
int«rcl>aiiiru  of  trains  between  tho  tubus  would  bo  secured.  Ewfc 
tube  und  turatiiblo  would  be  worked  by  an  o|)erator.  The  tore- 
tables  would  be  in  two  stages  to  accommo<latc  tho  down  snd  »p 
tracks,  between  which  traffic  would  bo  cxchangofl  by  altering  the 
level  of  tba  tables  bf  means  of  hydraulic  jacks.  Diagram  5  rive* 
a  genera]  idea  of  aoeh  a  qFstam.  Empty  or  lying  trucks  would  be 
stored  in  siding  tracks  built  one  above  tha  othsr»  and  Msohed  by 
altering  the  level  of  the  tamtables. 
Oonnsatioo  irith  Ow  pramUscI  anhsetlhM  to  tha  syrtan 
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poifitiun  u  aoon  aa  the  CMTMit  OMWi;  or  they  mey  be  wrought 

entirely  by  electricity,  »  onrrent  of  one  nfrn  Miiftin^,  and  one  of 
the  opposite  sign  roulocing  them. 

The  0[ierntor  will,  of  coume,  require  to  find  and  work  any 
■witch  with  certainty  fiiifi  rnpidUy.  I  [irO|iOfr  tu  Ltmb^o  Khn  to 
do  BO  by  tlie  arrangement  sliow  ti  in  IXa^iim  6,  allliou^h  "cm-TuI 
other  iti(>thodH,  ro<|uirin{;  fewer  c uiiiluctore,  could  be  deviTd,  One 
polo  of  a  battery  or  dynumo  w  joined  permanontly  to  an  oulj,'oin;,' 
condootor,  whirli  traverscH  the  whole  length  of  the  tube.  At  e:ii:li 
switch  a  branch  is  tAken  from  thi«  conductor,  which,  after  p;i«xin^' 
through  the  oloctromatfnet  controlling  the  switch.  roturriR  to  the 
oentriD,  and  is  there  tuen  through  an  etectromae^netic  indicator, 
wbieh  mey  raaemble  a  railway  ■emephore  e^al  in  a^ipearance, 
end  •  oootMt-nwkeri 
■ay  of  yMeooti 
■kfing  iwitobee,  and 

pawing.  In  ihe  diamm  one  awttdh  b  ahom  ovar  end  Ae  aema- 
photelndieating  a  cUar  road  for  that  aidiag.  Ik  night  be  artmnged 
to  show  him  not  only  that  the  oMWfc  la  railing  thraagfa  tha  ooila 
of  tha  electromagnet,  but  diat  the  annaikafa  baa  amiially  been 
defleoted  and  the  owitrh  put  over. 

Tbaaidiags  into  tub^cnbcrs'  buUdiaga  eaailrt  af  down  and  op 
tracks  one  above  the  other,  but  when  Bnaco  in  available  these  arc 
caupfjd  lo  divert^e  after  entering  the  ouildtiif',  and  ultimately  to 
meet  in  one  track,  ho  that  traioa  may  be  ohifted  froai  the  down  to 
the  up  track  without  liftiag  tiMB  aff  lha  laitai  TW^iawi  7 
illustratex  my  meaniu);. 

The  parallel  conductor  on  the  down  track  need  not  be  carried 
into  the  Hubficriber's  building,  but  may  be  i<topi<ed  short  within 
the  tube,  und  the  tniin  allowed  to  finish  itn  journey  by  the 
momentum  it  baa  acquired.    If  the  cooductor  were  continued  to 


»a  raUwav  aaaia{»ora  aignal  in  appearance, 
;  to  the  otber  pola  of  the  Mtteiy.  By  ckwing 
lakan^  tha  apaiator  oaa  pnt  atar  aaj  af  tha 
the  indicator*  diow  him  that  the  enrreat  ia 


C  T  ctNiKAL  tuhh  tabu 

a.T   MAMCK  TUHM  TAMlI 


])lMnu¥  (i.— Phm  0  TntnUblaah 


lha  and  of  the  tnuA  there  would  be  wiute  nf  energy  and  danpor 
toJtfMnotor  in  the  event  of  delay  in  attending  to  a  truck  on  ita 

Ob  aatering  a  aubaoriber'a  bnilding,  a  train  woald  ham  ita  nwed 
ladvoed,  aadOaaUy  be  brought  np  by  the  asla  angi^liif  wtth* 
hooh  attaohad  to  a  weight  or  apriag,  or  a  projeeHon  on  t 
conld  dapress  triggers,  which  woul  riaa  again  after  ita  . 
aad  pravent  any  running  back  due  to  (aboand  or  gravity, 
triggers  could  be  electrical  oontaota.  and  be  made  to  algnal  a 
train's  arrival  to  any  part  of  the  sabecriber's  premiaaa  aadta  tha 
central  station.  Similar  stopping  devioea  would  be  neoeeaary  at 
the  central  station  to  prevent  arriving  trains  over  running  the 
turntablea.  Tha  aubaeribar'a  aidiag  would  tarminata  in  an 
da^^t  ic  buflkr.  or  atopJdook,  whloh  wnH  dnally  bihig  tha  train  to 

a  stand. 

After  leAviriK  tlio  main  line,  and  petting  well  into  the  Biding,  a 
train  could  bo  made  to  break  the  circuit  of  the  return  conductor 
operatinr;  the  i^witch  by  iKieBing  over  one  or  more  trigger  contacte. 
The  Bcmaphoro  arm  at  the  central  would  thereupon  rii>e  tempo- 
rarily and  ring  a  bell,  iiutifyitii;  lliu  iJixjriilor  that,  the  train  wai 
safe  in  the  siding,  and  that  ho  might  clear  the  nwitoh  for  other 
traffic.  Snob  tnggera.  if  made  workable  in  the  down  direction 
only,  oodM  Im  arranged  to  prevent  a  train  running  back  and 
fouling  tha  maiii  liaat  Soeh  trigger  oaalaota  an  indicitad  at  Tin 
Diagram  6. 

In  order  to  keep  traffic  drooUting,  it  ia  aaeaaaaiy  that  lha 
oparator  ahall  be  able  to  follow  the  prograaa  of  all  tlie  tndna  in 
motion  ia  Ida  tobe,  aa  that  the  poaitioa  af  each  and  of  any  acci- 
dental ateppaga  nay  be  Inown.  Thia  nay  be  aoeomplished  much 
in  the  same  way  as  that  propoead  for  OMrating  the  switches.  One 
rail  of  a  track  ia  in  oootinooaa  eleotrioal  contact  throughout.  The 
other  ia  divided  into  inaalntad  aaotiooa  of  any  daairad  length.  If 
»ha>l^hfwiiaatBt|yoQ«naettdt»th»coBtinawiaiail,»Bdtiii> 


sections  joined  to  its  oppo«ite  pole  by  means  of  return  wirea,  in 
the  circuit  of  which  elertromagnctic  gemaphores  or  other  indi- 
cators are  included,  tlic  p.-u^^'icdji  of  a  train  will  be  traceable 
ttiruughout  it«  whole  journey,  for,  iu<  it  phort-circuit*  the  rails,  Ibe 
-■icrniiphorL'  ;irni^  \m11  ■luccci.'^ivr'ly  rico  to  "  danger "  aa  it  paMe* 
from  Ffction  to  Mjction  and  fall  to  "  lino  cloar  behind  it.  The 
f  iilure  of  11  iruin  to  enter  any  Biding  will  lj«  revealed,  a«  ite  pweeoos 
on  the  «?<-tion  beyond  will  immediately  bo  apparent.  The  plan  it 
ilhi^t rated  by  Diagram  8. 
fShould  a  train,  through  any  accident  abort  Of  dinuhag,  stop 


in  the  tube,  the  semaphore  of  the  aectiaa  it  ia  oo  mnata 
continuonaly  at  danger,  and  the  operator  will  kmw  that  Mch  a 
stoppage  baa  takan  plaM»  tagatharwithiUpaaition,  aad  t^atan 
torenovoit  IW  taalaaea.  ha  eoaU  aaad  an  empty  track  forwud, 
kheapaad  af  whioh  eoald  be  reduced  to  a  minimum  as  it  approaehei 
the  dhabted  train  by  modifyil^;  ibe  amount  of  the  propelliDg 
cnmnt,  until  it  atiikea  agalnat  tha  diaablod  vehicle ;  then,  foB 
current  being  tuned  oa,  Mth  trueka  could  be  forwarded  to  the 
consignee  or  shunted  at  the  next  oonvenieat  eidinp.  The  ownsr 
of  that  siding  could  be  requested  by  telephone,  if  po  .  onnecto!,  or, 
otherwise,  by  a  note  placed  in  the  empty  truck,  to  couple  the 
vehicles  together  and  return  them  to  the  centml  on  the  up  track. 
A  stoppage  on  the  up  track  would  be  dealt  with  by  bnnging  a 
truck  out  of  a  siding  lying  bayvnd  and  cawaing  it  to  paA  lie 


diBablod  one  into  the  central. 

Huvint;  oviiliuned  liuw  the  dowri  line  Hwilches  are  niiuiAgcxl  by 
the  operator,  I  shaU  next  deacribe  how  he  can  be  given  control  of 


f  M 


J 


DiAOR-^M  6. — Electrical  C  ontrol  of  Subscribore*  Siding*  (Down). 
B,  Battery.  E  M,  Klectromagnet*  Controlling  Switcbaii  ft 
Indicatora.   L,  Circuit  Cloaere.   T,  Contact  Breakera. 


the  np- lino  ones,  too,  as  it  would  nanr  do  to 
ad  trains  into  the  tube  at  wiU. 

A  branch  from  the  parallel  conductor  carrying  tha  propwBg 
current  ia  taken  into  toe  aabaorilMr'a  premiaaa  on  the  up  tnek  fkr 
a  ahert  distaaoe,  ao  aa  to  panait  of  tha  eaUaatar  a(  at  least  oee 
iRMik  being  placed  againat  it.  iMit  the  portlaa  lo  taken  in  is  not  ia 
laant  etectrioal  ooooeotion  with  toe  main  portion  of  the  coo- 

 >,  Imt  ia  effisctively  insulated  from  it  nntil  the  oiwrator  st 

Um  central  atatioo  ia  ready  to  adnit  the  tndn  to  the  main  line. 
At  the  entrance  of  the  tone  the  up  track  ia  obstructed  by  a  pro 

tetion  from  the  armature  of  an  eleofcroougnet,  the  projection 
ng  of  sufiicient  solidity  to  reeiat  any  attempt  to  push  the  tnun 
pout  it.  The  electromagnet  ii«  in  circuit  with  a  conductor  farming 
part  of  II  «y«tem  reoembling  that  which  contmU  the  switche*  on 
thedoH  ii  line.    Ky  reveriwd  currents  the  (tame  set  of  eon- 

ductor.i  iniijht  tie  miule  to  operate  the  down-siding  Bwitchef,  nod 
thooc  ui>  controiling  clcot ronmgnotJ* ;  in  any  case,  the  nfime  out- 
going conductor  would  forve  for  both  pur()o«en.  The  iirm.iture 
of  the  electromagnet,  when  attracte<i  by  a  current  from  thecenlm 
Sttition,  remo'.  e!"  tliC  el ■-•  r  nc' in g  projection,  and  completes  0 0<a' 
nection  between  tlie  luairi  |.iir.\nol  conductor  and  the  portiOa» 
hitherto  inBulate<l,  « it  hin  t  lie  Hub-ic!  il>i  i 's  premises.  If  the  collector 
of  a  truck  ia  preBtitig  ajjainni  ilio  conductor  when  this  takes  place 
the  motor  at  once  ootains  current  and  enters  the  tube.  Toa  ap 
aiding  joina  the  up  main  lino  by  a  switch,  which,  iike  oaUA-pe*^'* 
on  a  raaway,  ia  opened  Iqr  the  whaela  of  the  track  itaelf,  so  that 
after  the  eparator  naa  etaried  a  tnJa  ao  Author  oontrol  is  necessary 
until  it  raachea  the  central.   Aa  aoon  aa  the  Irate  taMihoa  the  nan 

emaahecea  at  tha  oaatnl.  aad  taa 


line  it  begtna  to  operate  the  up  eenapliorea  at  the  < 
operator  again  blocks  the  siding.  , 
When  starting  a  down-line  train,  the  operator  at  the  oeolral 
phwaa  the  train  at  the  entraaoa  of  the  tube  ao  that  the  ooUa^ 
ciatlqaitona^tiieaMton  fCMiM  i^^alnat  ip  ^tulatp 
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I  rauKniMn  innaer.    ix,  woiua  m 
oparatoni  to  tap  kU  or  pAitictiUur 
I  dniiHg  dw  (bw,  tad  m  withdmw 
nbMriMn  omda  b*  mpplied  witfa 


of  the  propeUing-ciiiTMit  ooodnotor.  If  Um  eomlgiiM  ii  eon- 
nect«d  by  telephone  or  oloctrio  beU,  thodofiottim  Of  ■  load  for  Itin 
i«  daly  siifiuUlMi,  and  am  aooo  m  tho  down  lino  is  rafficiaotly  deor 
of  previoasly-deopatabod  timbw,  m  indiooted  by  the  Mmaphoref, 

ihe  o[K»raCor  admiU  cnrrent  to  the  indaUted  section  of  the  con- 
ductor, and  the  train  enters  the  tube.  The  switch  of  the  nidinf?  it 
L<  iriteniied  for  being  set.  the  trains  turns  into  it  and  eiKnals  the 
f.uH  to  the  central  by  bitakinK  contact  at  T,  Diagram  6  The 
ofM-rator  thereupon  lakes  off  the  current,  and  the  switch  reflumes 
it«  nornial  poKition.  The  tniin  runs  into  the  siibicriber  f  prciiiise*, 
» hero  It  if  uraduallv  brought  up,  and  whore  it  announces  itfl 
arrival  by  rvx^ni^  l>ell»,  or  otherwise.  The  load  is  tnlien  off,  the 
train  Lransfei n-ii  tho  up  track,  ami  when  It  is  do«irc<l  to  return 
it  to  the  central,  pithcr  with  a  now  ladinj;,  or  empty,  it  i*  placed 
M  tho  ontranct)  ot  the  lubo  with  the  collector  aRiiinBi  the  inouhitod 
of  tho  up  propelling-current  conductor.  The  operator  is 
by  Mgml  that  a  train  ia  ready  for  despatch.  When  bo 
I  •  time  Um  he  worko  Um  olootromagiMt,  which  romovos  the 
obttnwtioB,  and  at  tbo  a»nie  time  givok  the  motor 
tntj  ud  the  tmia  rUM  w  to  thooealnl,  <iriiM  tt»  motion  it 
gradooUy  amatod.  If  tha  Aad  ia  ooaattnwd  to  tbaaaDtral,  the 
o()ermtor  tama  the  truck  or  train  into  the  aldbig  anlgnad  for  each 
traffic ;  if  addrened  to  another  subacriber,  he  tranMara  It  to  the 
down  track  of  his  own  tube,  if  the  consignee's  aidbiig  ia  aer\'ed  by 
it :  if  not,  he  forwards  it  by  means  of  his  tumublato  the  operator 
who  works  the  tube  it  is  destined  for.  So,  when  one  anbscriber 
sends  a  [wrcel  to  another,  ho  despatches  it,  in  the  first  inatanoe, 
to  the  central  station,  where  the  operator  re-forwards  it  as 
roquiri^l. 

Should  a  truck  by  raiatake  be  delivered  to  tho  wrong  aiding,  the 
snbacribcr  h.'i»  only  to  tnutbtt  it  to  tlw  «p  teabk  aaa  letam  it  t  o 

the  cetitml. 

Although  each  subficribcr  could  advantageously  bo  conncc^t-d, 
telephouioilly  or  telegraphically,  with  the  central,  cuch  a  mcaiix  of 
communication  is  by  no  mean*  nCKjej-fary.  Trains,  a«  already 
stated,  would  announce  their  own  arrival  in  the  «uh>i*criberc' 
premiaes,  and  if  subscribers  would  ttlaco  trains  on  tho  up  linn 
ready  for  departure,  the  operator  oouU  withdraw  them  when  ccn- 
witlioat  ttoabUif  (ha  aahecribaia  further.  It  would  be 
to  malM  •  rate  br  tha 
_iaipcaaerlhed  Intorada 

nnaaaoanoed  traffic    Tlia  anhecrtiwgi   ^ 

cmptiee  during  the  night  or  slack  hours  of  tha  day  w&boat  any 
atteodanoo  on  their  part.  Automatic  worklli|r  eoald  Im  carried 
further  still,  for  it  would  not  be  difficult  to  arrange  tn  unload 
trucka  sent  into  subscriber's  buildings,  and  afterwards  uitlhiraw 
them  a«  empties,  without  any  poraonal  attention.  The  loads  could 
bo  tilted  otr,  and  the  truck,  when  clear  of  the  down-propelliBg 
current,  run  down  an  incline  and  through  cross  ovor  [Mints  to 
tile  up  truck,  » l.crr-  it  would  (ind  the  up-proi)elling  current,  and 
imniediatoly  cominenrc  its  return  joumoy  to  the  central.  Thus,  a 
mon  o  ci.inl  cellar  ini>,'ht  bo  filled  IB  feiw  night  hjl  a  WOOOMiOin  of 
^iich  automatic  truckn. 

If  desired,  the  starting  Icvere  at  thc  Dn'ral  could  bo  interlocked 
with  the  levers  controlling  tlie  siding  Rv*it<  hes,  so  that  u  follow  ing 
train  could  not  leave  until  tho  «wiu:ii  Kit  fur  tiie  precoiing  one  had 
been  rfistored  to  it«  normal  {Xiaition.  CoUuions  between  following 
iraina  could  be  prevented  by  an  automatic  block,  such  a^  wa» 
deviaad  by  Jenkin  and  Elliott  and  Ayrton  and  Perry  for  telpher- 
ways,  b«  whieh  tho  ■eeaod  train  loeaa  ita  propelUne  current  if  it 
approaebaa  the  praoadlng  ooa  too  olosely.  Thei>e  precautions 
woiilii,  liowever,  tend  to  restrict  tlia  aapadty  for  traffic,  and,  as 
would  not  endanger  life^  I  am  inclined  to  think  that 
atrongly-built  trucks,  with  good  niaitifi  Hifftrrr.  and  perhapi<  extra 
deep  nanges  to  the  wheola  to  prevent  dlarailinr,  would  conKtiiutc 
BoScieat  safeguards  aeainst  damage  to  goods  arising  from  an 
oocaaiooal  coUwion.  Tne  operators  would  not  allow  two  trains  on 
the  same  section  simultaneously,  and  if  the  sections  are  KM)  yards 
in  langth,  I  contemplate  the  ixwMibility  of  a  pair  of  i<kilful 
Operatorf,  one  for  tho  d<jwn,  the  other  for  the  up  track,  keeping 
34  tniiii^  <  ii  1  iLititi^' in  a  tube  n  mile  in  longtli  - 17  down  and  17 
up.  The  various  control  movemcnte  arc  but  tnoniciitjiry,  and 
they  would  only  have  to  be  tiine<l  in  acconlance  with  tho  mdica 
tioDs  of  the  scma^horeo.  At  eight  miles  an  hour,  17  sectionn  to 
the  mile  would  give  nearly  iialf  a  niinuto  In  tw  ucri  liiiui. 

Tiic  body  of  tne  tube,  if  of  metal,  could  coii*litute  the  return 
for  the  propelling  current.  For  signalling  the  progress  of  trains, 
one  rail  of  each  track  might  form  the  outgoing  conductor,  while 
the  returns  could  consist  of  aouU  wirea-  No.  18  gaoga  would  be 
amplo— made  op  into  cablea.  On*  ootgoing  ooodnotor  of  No.  12 
gaiMM  oonkl  aacty  all  tiia  ennaBl  for  oiMnMnc 
Sa^Moek eleotronagaots, the  ratonMMoff  Ha.  IS'baflad.  The 
number  of  conductors  would  dwindle  as  the  distance  from  the 
oeotrmi  increased,  and  as  they  would  be  small  and  cheap,  the 
outlay  for  them  would  not  be  considerable.  Of  course,  the  various 
switches  and  semaphores  might  also  be  worked  off  the  parallel 
eoadactor  supplying  tho  moton,  as  shown  in  Diagram  X 

Tor  inepectton  and  repairs  a  special  form  of  truck  or  platform, 
on  which  a  man  could  crouch  or  lie,  would  be  pro\'ide<l.  The 
motors  of  these  whould  be  under  the  control  of  tho  men  using 
them,  and  they  would  bo  tlttoi  with  brakes,  incandeseuiit  l.im]w, 
and  telephoiio.1  foi  conirniinicat ing  with  tho  central. 

Although  the  propoeal  for  a  system  of  thi«  nature  may  appear 
a  little  startling,  it<i  details,  as  I  have  sketched  them,  comprise 
no  device  that  has  not  been  thoroughly  tested  in  tho  telegraph 
■  !i  i  r-ignalling  deiMirtmcntj"  of  the  I'ost  Otliro  ami  iiiilway  com- 
iJiiaicai,  or  in  connection  with  electric  traction.  Mr.  Preoce, 
m«ny  years  ago,  employed  electromagnetic  semaphores  such  as 


vftan  been  demonatntodt 
Biaotrio  Railway.  It  bb^. 
that  tha  plan  wv  " 


I  propoeo.    The  ^"^J^^^j^lJ^iyl^'^ 


whQa  tha  pioidm  ap  ol 
notably  on  tha  Citgr  and 
consequently,  be  oooidai 
and  work  well. 

Whether  such  a  system  would  pay  ia  another  nattar.  If  con- 
structod  speciallv  and  solely  for  paroal  worit,  nrohably  it  would 
not,  although  the  surprising  developmente  of^  the  last  deoada 
scarcely  justify  us  in  assigning  limiU  to  the  possible  developmanta 
of  t  he  next  :  but  I  assume  that  the  construction  of  subways  benes^ 
.-ill  the  chief  thoroughfares  of  large  towns,  for  the  purpoee  of 
containinj.'  electric  light  and  fiower  leads ;  telephone  wires  ;  pipee 
for  ;  water,  fresh  and  salt ;  hydraulic  and  pneumatic  tubee ; 
and,  pf  rha|«i,  oxygen  or  ozone  to  supply  our  homes  with  mountain 
nir,  together  witn  other  |io'«»iblo  adjunct*  of  our  complex  civilisa- 
tion, will  shortly  become  an  absolute  necessity.  A  beginning  in 
that  direct  ion  has  alroaily  been  made  by  litnite<.l  coifipaTiie.>i  in 
some  of  tho  American  towns,  and  wo  must  sooner  or  later  follow 
auit.  TImO|  whan  that  time  arrwc^,  an  f'lf'ctriral  jkfircel  exchange 
COoU  ha  carried  out  economically  and  olloctively  at;  piirt  of  the 
I  hnll  forwaid  to  a  time  when  our  footpaths  and  carriage- 


schi 

ways  win  ka  laid  upon  the  lids  of  huge  boxes,  through  which, 
perhaps  InadditlOB  to  tha  variooa  fittings  alraady  naoad,  wHl  ha 
carriaa  wall-lighiad  lootwayai  aflbrdiag  oroasmga  and  abet  oato 

for  passengers  at  coiwested  spota. 

Suppoaing,  for  the  sake  of  argument,  that  the  aohema  ia 
financially  practiaible,  its  many  uses  will,  I  think,  bo  readily 
admitted.  What  an  aid  it  would  be,  for  instance,  to  the  postal 
service  were  St.  Martin's  le  Grand  connected  by  suoh  tubes  with 
llie  prineiiwl  post  olSces  in  the  City  and  Weet-end.  The  tola- 
graphic  de[iartnient  at  i)r«»ent  derives  great  assistance  from 
|iiieu;iuitirj  lubc«,  iin  inch  or  so  in  diameter,  through  which 
cruiiijili  d  u]>  tcU  .iins  are  force<t  in  indtarubber  balls.  If  letter 
and  [mrceU  ouuld  he  interchanged  in  a  similar  manner,  delivcnoa 
coubi  bo  buth  L,\]>cd!ted  ami  multiplied,  and  the  capacity  of  the 
dep.'irtnii'nt.  (.'C'lei ally  incre4i--'e<i.  I'lircel  iKjst  ham()orB  could  bo 
de*patciied  to,  and  received  from,  tho  grejit  railway  stations  in  a 
minute  or  two,  aivd  the  mail-  of  subscribe™  to  tho  exchange 
system  could  be  delivered  without  the  aid  of  postmen,  while  such 
anbsoribers  would  be  able  to  despatch  letters  and  paroels,  together 
with  telegrams  and  tha  moooy  to  pay  fJiachargea  thereon,  straight 
to  the  chief  poot  ofloik  to  WNMVaild  ddagr  at  the  branches. 

Suoh  a  system  would  nim  the  mik  atqi  towaida  tal^raphing,  or 
rather  wiring,  nattw. 

Apart  from  the  poat  offioe,  naay  uses  sagBest  themsalvM 
Parcel  receiving  offices  and  gnat  daspatchers  ofsmall  packaeee, 
like  the  CO-operativo  Stores,  Wbiteley,  and  others,  would  find 
direct  connection  to  the  railway  stations,  and  with  other  bosineeo 
honses,  an  im[x>rtatit  boon,  liuyers  could  telephone  for  samples 
and  patterns  of  all  kinds  and  obtain  them  almost  immediately. 
Hotels  and  restaurants  could  telephone  for,  and  receive,  in  a 
few  minutes  supplies  they  may  run  short  of,  and  enable  their 
customers  to  choose  wine,  not  only  from  the  cellars  of  the 
establishment,  but  from  those  of  every  wine  merchant  on  the 
systom.  Cooks  at  private  houses  could  not  only  telephone  for  a 
leg  of  mutton,  but  nave  it  ringing  a  boll  in  the  course  of  a  minute 
or  tHo  to  niinouiioe  ite  arrival.  Tlie  story  of  the  doctor  pre-rtibitig 
by  t'ulcphone  for  a  baby  whose  cough  he  had  listonud  to  by  the 
same  means  is  well  known.  A  friaod  of  mine  suggest*  tbat«  with 
tho  i>aroel  exchange  system,  tha  mother  could  improve  on  that  by 
sending  the  baby  bodily  to  tha  dootor.eia  tha  oaateal  staUaai. 
aadiaMtTlDgHbtokwith  a  bgilla  «l  aiadiaioa  in  fta  flUairf* 
kHtfonitoi 


Onoinaiaiii, 

sir  rrederlek  Bramwell  said  tho  author  had  vary  wall  though 

out  tho  ditticulties  attendant  on  such  a  system  as  waa  propoaed, 
and,  «o  far  as  he  could  iM.'e.  he  had  overcome  them  alL  The  only 
<luc!"tion  was,  would  it  i>ay  T  Ho  had  had  some  ex{)orionoe  in 
tunncKm^,  and  he  believetl  the  tube  or  tunnel  could  not  be  made 
for  less  than  £13  to  £20  per  lineal  yard.  For  his  own  part, 
ho  should  ba  vaijr  tfad  if  aoob  •  tohaau  ooaM  ha  hmght  Into 
oi^w  ration. 

Mr.  Blanle  said  thi:<  tunnr  l  would  take  up  at  least  4ft.  by  2ft. 
under  the  rowlway,  and,  therefore,  in  order  to  introduce  this 
system  it  would  be  neoeeeary  to  shift  the  whole  of  the  existing 
mains.    Tha  difficulty  of  making  the  house  connections  would  also 

''oonSHMSdH^ 

Poat  Ofioe  aatlioritiea  would  totaradoea  aoeh  a  nfHUm  baton 

long. 

Pro£  A.  C.  SUiott  thought  tlia  only  obstacle  was  that  of  cost. 
When  the  electric  light  was  first  introducod,  |)ooplo  said  it  would 
not  be  suoceasful  because  of  the  cost.  In  spite  of  this,  however, 
it  had  come  into  fairly  general  use,  and  if  taere  waa  found  to  ba  a 
real  necessity  for  an  electrio  pamlaanluuiga,  thadittoalty  of  OOSt 
would  likewise  be  overcome. 

Mr.  Greatbead,  while  admittiti;,' the  ,id\  unta^;cs  wiiich  w  jiilii  be 
derived  from  such  a  sy-atetii,  tnou^'lit  the  time  wa.s  somewhat 
distant  when  they  could  liave  a  complete  f^VHtern  of  ''ubwayaanoh 
as  would  bo  rc«iuiroil  to  bring  tho  scheme  into  ofjcratiou. 

Mr.  Bennett  sairi  bo  liad  considered  this  question  of  subways, 
and  ho  found  that  it  wmild  bo  ncccs*ary  to  make  a  clean  sweep  of 
the  existing  mains  an  i  bf';.'in  over  again.  Tho  Poet  Offioe  would 
soon  have  to  adoui  some  such  system  to  meet  their  requirement*, 
and  they  must  be  the  antboritias  to  initiata  the  sohama.  Tha 
parcels  poet  was  growing,  and  a  small  army  of  man  and  mail  oarta 
mra  aavtoarad  ta  tha  tiaiMniMion  fil  tba  panals. 
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TO  OOJUUMMSUn. 

AU  Eights  Reserved.  SecreiarUs  and  Managm  of  Companus 
art  imeited  to  /vrtiiih  notice  «^  Meetings,  Issue  of  New 
Sham,  SuktBafbrn,  Oonkadt,  and  a$uf  infeimahn 

amneeted  vnih  Ehcirical  Engineering  which  may  he 
mterestis^g  to  owr  reader^,  Itweatort  are  tt^ormed  that 
any  aeeomt  of  tktit  bmUitM  wfimittat      m  wBl 

mmmmieaiions  intended  f&r  ihe  Editor  should  be  addressed 
a  H.  W.  Braos.  1S9-140»  Saliilmy  Court,  FUet  Street, 
iMdon,  B.a  Ammgrnm  mmmimllmi  vOt  lut  be 


to  AOyKRTlBBKS. 

Aiomlmmmit  dmld  he  adeemed  to  tike  PMUker,  1S9-140, 

Saliebury  Court,  Fleet  Strut,  B.C.,  and  .should  reach  him 
not  later  than  noon  of  Thursday.  SpeoUl  T«nM  for 
a  aeries  can  he  arranged  on  offiMsaiwn. 

HfUlTIOirS  TUUf  •»  Hi  «VlirT  FLUII'*  UnrtlM- 

menti  will  bo  ohargtd  ftt  THREE  WORD!  fat  ONI  PIVVT, 
■Ith  •  milMUll  tkaif*  of  aULfKMCS. 

TO  BDB8CR1BBR8. 

*  Thx  Elbctrical  Emginkbk"  am  he  had,  hy  Order,  from 
anjr  Newsagent  in  Town  or  Country,  and  at  the  various 

Railway  Slaiions ;  or  U  can,  if  preferred,  be  Mf^iod 
ivrect  from  the  Office,  on  the  foiiowtng  terms : — 

■  ■nlfai  •  Milkk  II  nantbi 

TJnitMl  Kingdom               3a.   3d.  ...  te.  M.  ...    Us.  (XL 

Withia  tha  PoaUl  Unioa  4*.   44  ...  Si.  U  ...     17$,  44 

Oy«  PlMN....»............  4hi  lOd.  ...  Oh  8d.  Ifli^  M. 

tJkeque^,  Post  Offia  and  Postal  Orders  for  Subser^tione 
emd  Advertisements  shouid  be  made  poj/abU  to 
a  H.  W.  BUMB,  09-140,  Mfaiy  Omt  FUet 
lUnd,  XmM  mi  h$  tmud  "  Dmtn  Smk* 


BOUMD  Y0LUME8. 

K«b.  i.  to  VII.  indmive,  mw  mri^,  of  "Thn  XuonucAi. 
BmilJCIBR  *'  are  rww  ready,  jind  can  be  had  bowut  in  Uu€  doth, 

ffilt  lettered,  prke  Ss.  €d.  Stibacribers  can  h<ut  their  uioti  evpie^ 
bowui  for  S$.  6d.,  or  covert  for  binding  can  be  obUiined,  price  Hm. 


IBFORTAMT  HOHCB. 

We  may  oeeationaUy  foUuw  the  lead  of  owr  Ameriean  Contem- 
poruri«4,  ejpe.ciaiitf  tcken  they  point  owt  a  sorvieeaUe  tmy.  f%ey 
art  not  6»u-J.ifHir<i  in  atking  thi  ir  frifniis  fo  do  all  they  can  for  the 
undfart  of  the  paper.  H'c  a»k  our  trtend*  Iv  retnembtr  ut.  Nn 
Paper  thai  we  knew  ever  routes  iMteribert  or  Advtrtieen.  A'or 
'  r  ,u  fiiu,  ^orimit*  them,  bdiotmg  UuUthegftiU  fit  HA 
naittejur  their  moN«y. 

^leoimen  eepiee  of  the  pofier  wiU  be  eent  on  rcqueef. 


THE  GROWTH  OF  ELSCTBIC  UGHTING. 

Quite  recently  the  Tijnes  had  an  excellent  article 
to  show  that  the  progress  of  electric  lighting  ia 
England,  and  especially  in  London,  was  very  bvoU' 
able,  tema  wbm  eompaxefl  with  the  progteBS  in  iba 
States.  One  point  in  the  Times  article  seems  to 
have  struck  some  persons  as  hardly  correct.  The 
slow  progress  after  13S2  has  usually  been  attributed 
to  OhBmberlein'B  Act  of  thai  yeev.  The  Tnm  wj* 
not  so,  but  to  the  fact  that  electrical  knowledi^e 
was  not  sufficiently  advanced  to  ;^ve  what  was 
required.  Mr.  iVIaesey  rather  supported  the  con- 
teatum  of  the  Tim$t,  whQe  Mr.  CicnnptoDt  in  a  long 
communication  in  the  isBOe  of  iMt  Sfttoxday,  w&xe« 
somewhat  indignant  that  anyonecan  imagine  the  fault 
to  be  anywhere  but  in  the  Act  of  Parhament.  Aftei 
all,  any  disensBioii  upon  the  point  can  be  of  ao 
earthly  value.  Opinions  differ,  and  many  peopk 
incline  to  the  view  that  much  may  be  said  for  both 
sides,  and  that  each  ig  partly  right  and  partly 
wrong.  So  flur  M  dMllio  lighting  iB  ecmoBRwi 
oompaciBamB  aie  odiom,  and  oomparison  with 
American  profp^ees  especially  is  not  worth  the  paper 
it  ia  written  upon.  The  conditions  existing  in  the 
two  conntrieB  wexe  and  axe  so  diametrically  different 
that  there  might  be  plenty  of  iooentives  to  install 
one  artificial  Ught  in  one  place,  while  there 
exists  quite  as  strong  an  incentive  to  install 
a  different  artificial  light  in  another.  A  tovii 
that  haa  no  axtifidBl  li^ti  or  where  gat  is 
from  10s.  to  20s.  per  thousand,  does  not  look  upon 
electricity  in  the  same  way  as  v;hv.n  pas  is  lolly 
installed  and  costs  2s.  6d.  or  da.  6d.  per  thoosand. 
It  IB  of  little  nae  either  to  flog  a  dead  horBe  or  to 
flog  a  willing  horse,  and  it  is  of  just  as  little  use  to 
attempt  to  prove  that  a  town  in  England  ought  to 
follow  the  lead  of  a  town  in  America,  witboat 
stating  exaeily  <he  eonditionB  prevailing  at  both 
places. 

There  is  one  phase  in  the  histoty  of  electnc 
lighting  that  is  never,  so  far  as  we  know,  sufficiently 
admowledged  by  Bpeaken  and  writon.  We  baw 
more  than  onoe  had  occasion  to  ridicule  the  claims 
Americans  have  made  for  Edison  aa  an  inventor, 
but  we  are  prepared  to  admit — nay,  claim — for  Edison, 
above  aO  men,  the  poattioa  of  having  firstahown  that 
electric  lighting  on  a  large  scale  was  practical,  and 
worthy  of  commercial  enterprise.  While  Enghshmfn 
were  pottering  about — ^some  with  this  detail  and 
some  with  that,  none,  however,  tzonUSog  ahoot 
lighting  as  a  whole — Edison  wae  bofly  workiog  out 
a  complete  system,  giving  due  attention  to  motors, 
dynamos,  mains,  and  lamps,  endeavouring  to  make 
every  part  fit  and  work  smoothly  as  a  whole.  It 
matters  not  that  the  dynamos  of  that  time,  as  com- 
pared with  the  dynamos  of  the  present  day,  partook 
somewhat  of  the  nature  of  leviathans ;  thV  New 
York  inatallation  ftom  a  central  station  was  a  prac- 
tical success. 

A  consideration  of  the  v,-nrl:  tV.rit  Edison  did  iii 
America  will  go  far  to  provt  Mr  Cromptou's  con- 
tention, at  any  rate,  to  be  partially  correct.  Be 
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says:  "T  do  not  think,  however,  I  shall  be  contra- 
dictetl  when  i  state  that  in  1883,  the  year  after 
passing  the  Electric  Lighting  Act  of  1882,  our 
knowledge  of  the  enlgect  «w  suffictent  to  eiiable  qb 
to  il-;ip:n  central  stations  on  what  is  known  as  the 
low-pressuni  sj-stcm,  which,  in  all  iinportant  re- 
spects, were  absolutely  identical  with  those  that 
htm  been  einoe  designed  end  oerriedotit,  oo  the 
triamphant  success  of  which  your  correspondent 
so  ably  comments."  On  the  Tt'mc^  side  of 
the  qaestion  we  have  quite  as  pertinent  facts. 
Some  ten  miUione  of  poonds  wete  eeked  of  the 
public,  the  greater  portion  given,  and  not  twopence 
farthino^  spent  in  lasting  work,  or  work  that  Mr. 
Crompton  would  ackuowlcdgo  as  coming  under  the 
bead  of  eleetrical  engineering.  Bnrely,  the  Times  | 
tuifi^t  argae,  if  the  knowledge  was  as  great  as  Mr. 
Crompton  says  it  was,  f?omethinfj  oiiRht  to  have 
i)eeD  done  by  somebody.  Jjargo  installations  were 
pFomised,  bat  not  executed.  It  was  not  altogether 
a  question  of  money,  for  the  money  was  forthcoming, 
though  the  work  wcs  not.  Would  it  not  be  best, 
therefore,  to  shut  our  eyes  as  far  as  possible  on  the 
past,  and  look  more  closely  on  the  present  and  the 
fvtoie? 

The  Government  and  shipbuilders  helped  to  stem 
the  crisis  in  tbe  demand  for  ship  lighting,  Edison  on 
the  other  side  and  the  Grosveuor  Gallery  on  this 
aide  prevented  ahaolnte  failnre,  and  now  a  healthier 
tone  prevails.  True  it  is  that  from  time  to  time  a 
more  or  less  extensive  promoting  swindle  takes  place, 
but  at  the  present  time  promoters  have  to  provide 
aomeaiittg  for  working  capital,  and  not  take  all  the 
mooflgr  enbeeribed  ae  legitimate  ^oil. 


THB  lATB  MR.  L  J.  CB0S8LBY. 


It  i«  with  lincere  rwietwe  reoord  the  death  of  Mr.  Louis 
I  CroMley,  J.P.,  whieb  ooearred  at  Ue  ferideooe,  Hoonide, 

Halifax,  on  Sunday  la«t.  Mr.  Crossloy's  name  is  a  house 
hold  word  in  telephonic  circle*,  he  having  de«if;nod  that 
very  successful  form  of  ti-aiisnilMcr  known  by  his  name  aa 
the  "Crossloy  Transmitter."  Mr.  Crouleywaa  the  only 
•on  of  the  late  Mr.  John  Oroaeley.  of  Manor  Heath,  Halifax, 
and  waa  born  in  18  +  2.  The  following  oxtr.ictfi  from  the 
tpecial  edition  of  the  Ilnlt/ax  Conru-r  of  Monday  last  ^ives 
•  fall  account  of  the  late  gentleman's  scientific  proclivities  : 

"  It  i*  in  the  wide  field  of  alectiical  science,  however, 
Uat  Mr.  Croaaley  haa  made  his  tame  moat  famous.  At 
the  age  of  nineteen  yeara  he  began  to  take  a  keen  niterest 
m  electricity,  at  the  same  time  paying  some  attention  to 
meteorology,  for  his  work  in  which  ho  was  made  a  fellow 
of  the  Boyal  Meteorological  Socioty.  Whila  raaiding  at 
Wiilinr  Halt,  one  of  hia  earliest  inventions,  the  Orossley 
incmcimtter,  was  hrought  out.  This  wus  a  g;»uge  for  tbo 
purp<«iw  of  recording  the  velocity  and  j  irc^sure  of  tho  wind. 
About  the  same  time  Mr.  Croesley  and  M.  Brequet,  a  lead 
lag  Fieoeh  electrician,  took  out  a  p^at  for  what  is  Icaown 
M  til*  a}p)ia^eti«d  telemph  inttraments,  of  which  some 
Uvniuands  were  sold.  He  was  among  the  first  members 
eiectetl  on  the  ioiuijiUon  of  the  Socioty  of  Telegraph 
£n){iDeer8,  and  remained  a  member  up  to  hia  death.  Un 
MviKil  ooeasiotw  be  was  reqneated  to  bring  bis  Mieotifie 
•NMichM  before  tbet  eociety,  bnt  with  cfaaraeterbtie 
laoderty  ho  always  pleaded  bminoss  engagements  as  n 
fCMon  for  not  complying.  His  fondncsn  for  y.tchting  led 
him  to  mikkc  frequent  visits  to  Windermere,  .icrosa  which 
kke,  Utm  the  Crown  Hotel,  fiowncsa,  to  the  Ftng  Hotel, 


be  laid  a  cable.  It  may  here  be  menttoaed  that  he  becaaie 
well  known  at  Windermere  and  Bownesa,  gave  lectures 
there,  an<i  was  very  [topular  with  the  boatmen, ' 

"  Mr.  Crossley  was  the  first  to  introduce  electric  lighting 
into  Halifax  on  a  ])ractical  scale.  Thia  be  did  by  pelting 
down  from  London  the  celebrated  Qmnnie  naebiae  wbicb 
had  been  used  for  lighting  the  Victoria  Tower  in  tfaeHoQiee 
of  Parliament.  This  machine  was  specially  procured  by 
him,  at  his  own  expeoae,  to  illuatrate  one  of  btB  lectures  on 
behalf  of  tho  Literary  and  Philosophical  Society.  On  the 
day  of  tha  lecture  tbe  nucbine  bad  not  erriTed,  and  a 
message  came  diat  it  oonld  not  be  got  away.  His  reply 
waa  terse  and  characteristic  ;  '  It  must  be  done  ;  get  more 
men  j  get  special  truck.'  And  tbe  machine  was  sent  No 
expense  or  trouble  were,  indeed,  spared  in  procuring 
apparatus  wben  once  be  bad  undertaken  to  lecture  on  any 
aubjeet  in  conneetieii  with  which  audi  apparatus  was 
required.  On  thia  occasion  he  showed  how  K-t  in  ls  could 
Ije  conveyed  by  means  of  electricity,  ana  cxLuLiiuil  also  the 
j  electric  light  from  a  window  overlooking  Harrison  ro;id. 
He  waa  likewise  the  first  in  Ualifiix  to  adopt  the  electric 
light  for  commercial  purpoaaa,  Albion  Wlb  ami  parteofDoan- 
cloiigh  being  fitted  with  it. 

"The  aiuiouncouicta  of  Prof.  Graham  Boll's  invention 
of  the  telei>hone  took  everyone  by  surpriae.  Mr.  Crossley, 
always  on  tbe  alert,  soured  the  first  telephone  that  came 
to  this  country  and  bad  it  fixed  to  the  wirea  existing  at 
Dean-clough  in  place  of  the  Croealey-Brequet  instmmentSi 
which  were  then  in  use.  As  in  tbe  ease  of  tbe  other 
inventions  and  discoveries,  h>  v.i^  t  irly  at  work  lecturing, 
in  Halifax,  Brighouse,  Huddereheld,  and  other  plaose, 
explaining  and  ilTiiatrating  this  latest  develop  n. cut  of  elee- 
trical scieoce.  Finding  that  the  talepbona  lacked  that 
efficiency  which  waa  required  to  make  it  uaeful  for  eom- 
mercial  purposes,  Mr.  Croaaley  set  himself  to  improve  it, 
and  ultimately  brought  out  and  patented  the  '  Cnissley 
Tnmsmitter,'  by  meaoi  of  which  the  message  delivered  wia 
more  andlbly  carried  to  ate  destination.  One  rememben 
well  tbe  early  stages  in  this  development,  how  experimenta 
were  made  in  Square  Church  and  other  placea,  and  the 
delight  one  experienced  on  a  certain  Sunday  evening  when, 
going  over  to  Bradford,  one  heard  there  the  aonorous  tones 
w  1^.  Mellor  announdag  (he  bjrmne  and  preaching  iu  his 
own  ehnreb,  dght  miles  away ;  and  when,  also,  the  singing 
of  the  congregation  could  bo  hetin!  '.rith  equal  distinctness. 
The  invention  proved  very  remaueiHtive.  It  was  so  com- 
pletely satisfactory  that  the  United  Telephone  Company, 
Limited,  who  bald  ibe  Bell,  Edison,  and  other  leading 
patents,  made  orertuTBS  to  Kt.  Oroesley,  and  oHhnately 
gave  him  £20,00')  fnr  his  patent." 

Mr.  Crosaley  uiccUid  one  of  the  best  private  electrical 
lalxjratorios  in  the  kingdom,  and  his  death  wilt  leave  a 
considerable  gap  in  Northern  scientific  circlea.  Tbo 
funeral  took  place  on  Wednesday,  and  waa  attended  by 
many  friends  of  the  family,  who  dee|ily  aympatbiae  with 
them  in  their  great  loss. 


GERMAN  MUNICIPALITIES  AND  ELECTRICITY. 

At  li  I  I':  w  f'tid  when  municipal  uuthorities  aredesirous 
of  staiting  a  central  electric  light  station  of  their  own,  or 
of  undertaking  aimilar  work,  that  depotatioas  are  sent  here 
and  there  in  a  haphazard  faabion  to  make  inspeotiona.  The 
result  often  ia  that  the  deputationa  return  home  with  their 
minds  in  a  state  of  chaos,  owing  [tartly  to  inability  to 
understand  what  they  have  seen,  and  |Ktt-tly  to  the  contra- 
dictory nature  of  tbe  information  imparted  by  the  repre- 
sentatives of  rival  ayatene,  whilst  it  may  also  hi^iiMO  Uet 
the  system  moat  ■ofted  to  toeal  raquhenwnta  haa  not  been 
insiHK-ted  The  authorities  at  Frankforl-on  the  Maine  have, 
however,  inaugurated  an  entirely  novel  cuurae,  which  merits 
imitation  hereafter.  They  invited  representatives  from 
the  whole  of  the  mnoicipaUtiea  in  Uenaany  to  b<M  a 

Stiidtetag"  at  the  FVankfort  Eleetrical  EsUbitien,  the 
object  being  not  for  these  gentlemen  to  talk,  but  to  receive 
information  ah  to  tho  present  condition  of  tho  electrical 
industries,  and  to  see  for  themselves  what  can  really  he 

done.   The  invitatioo  has  been  heartily  responded  to  by 
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sevend  hundred  geuUaineD,  and  the  procoedings  oom- 
menflad  on  ffae  87th,  and  wm  eonehided  on  tiie  99tli 

August 

With  a  view  to  prepare  the  minds  of  the  municipal 
deputations  for  the  subject  to  bo  treated,  Herr  I  itpcnborn 
C0D|»iled  a  l/rocJmre  of  271  pages,  profusely  iilustrated, 
undor  the  title  of  "  The  Supply  of  Towns  with  Eleetric 
Curreut"  This  enabled  the  members  of  the  meeting  to 
take  a  rapid  glance  at  the  various  Bystema  available,  and 
ive  them  an  idaft  of  wb«t  they  fronld  m«  atthe 
exhibition  itself. 

The  Mayor  of  Frankfort  presided  at  the  meeting,  and 
stated  that  they  had  felt  desirous  of  letting  their  coIlea>^ues 
in  municipal  affairs  sea  what  progress  had  been  made  in 
electricity.  The  first  paper  read  was  by  Herr  Upjietiborn, 
who  dealt  with  continuous,  alternating,  and  rotary  current 
dynanioe,  accumulators,  arc  and  glow  faimpi,  dflctroaotors, 
etc,  putting  the  information  which  he  gave  in  a  popular 
way,  as  pure  technicalities  would  not  have  been  readily 
grasped  by  his  hearers.  Ho  alio  dflacribad  what  waa  to  be 
found  in  the  exhibition. 

In  ovdar  that  practical  demonattation  aoight  hamada  of 
the  statements  contained  in  the  paper,  an  inspection  was 
made  of  exhibits,  the  meeting  being  conveniently  held  in 
the  Victoria  Theatre  of  the  exhibition.  Ilerr  O.  von 
Miller,  the  tecbuical  manager  of  the  exhibition,  acted  &a 
cicerotu. 

In thaaltenioonHaR Andreas  Meyer,  chief  engineer,  Ilam- 
1>arg,  ratsed  a  diaensrion  on  the  proposed  legislation  relating 
to  telegraphy  and  clectiic  installations,  in  which  hude  dt  both 
with  the  general  and  the  technical  features  of  the  position. 
He  stated  that  the  ground  occupied  by  streets  was  the 
proiMrty  of  the  towna»  but  that  in  the  past  the  surface  had 
Dean  nunty  nted,  while  now  the  nae  of  the  underground 
portion  waa  more  and  more  rcijuircd.  It  was,  conse- 
quently, nccesKiry  to  look  into  the  qae^tiou  of  subways  for 
the  various  systems,  apart  from  gas  and  sewers.  The  postal 
autboritiea  in  thia  matter  ckiniad  a  uiior  right)  and  objected 
to  other  eondneton  beeaoaa  of  the  aistnrbanee  of  the  weak 
telegraph  current  by  others  more  powerful.  It  was  rather 
a  pity  that  Stoinhoil  had  discoverer]  the  earth  return,  as  it 
he  had  not  the  Pott  Office  would  hava  had  retorn  wiree, 
and  would  not  ham  raiaad  dtffieultiea  aa  mnntod  elacAric 
supply  companies.  Aa  mattera  stood,  the  roat  Office  was 
in  a  position  to  make  itself  independent  of  powerful 
currents,  aitd  should  do  m.  Mayor  Becker,  of  Cologne, 
who  went  further  into  the  same  question,  waa  of  opinion 
that  the  lawa  on  the  aubjeet  wan  incooaiatant 

A  banquet  followad,  and  in  the  tatter  part  of  the  evening 
various  amusements  were  attended  by  the  various  members 
of  iho  meeting.  Uu  August  2ji  the  proceedings  began  with 
a  paper  by  Herr  Oskai  von  Miller  on  "  The  Different 
Systems  of  Piatributing  Current  lor  Lighting  and  Power 
Purposes  in  Towns."  By  meana  of  diagrams,  experiments, 
and  the  use  of  non  technical  language,  he  imparted  much 
valuable  iitfurmaiiuii  to  his  hearers.  As  regattleU  the  best 
system  of  distribution,  he  said  there  was  no  "  best 
ayatem";  it  could  not  be  aaid  that  one,  and  one  only, 
aboold  he  employed.  Local  conditions  had  generally  to  be 
considere<^l.  To  the  consumer  it  did  not  matter  whether 
he  was  supplied  with  continuous  or  alternating  current.  The 
special  advantages  and  disadvantu;es  of  one  system  more 
or  leas  oounternlanoad  thoio  of  otoara.  The  davalopment 
<rf  dl  waa,  howoTW,  aoeh  that  alaetcidty  waa  not  now 
merely  a  commodity  for  great  cities,  but  also  for  small 
villages,  for  industrial  purposes  as  well  as  lor  uae  as  a 
luxury.  Herr  Koss,  of  the  Helios  Com[)any,  pointed  out 
that  the  supply  of  a  town  with  electricity  waa  not  ao  much 
a  question  of  a  system  aa  of  finanoe.  The  system  to  be 
employed  depended  upon  which  would  be  the  cheapest 
according  to  local  conditions.  Ilorr  \V.  Lahmoyor followed 
with  some  information  respecting  the  transmission  of 
current  from  Offenbach  to  Frankfort,  a  distance  of  six 
mfles,  which  had  been  carried  oat  by  bis  firm,  and  which 
would  have  been  looked  npcn  ?\-^  irTijiouiMe  -x  fi}\v  veirs 
ago.  Further  inspection  of  tiiu  exhibila  wad  thou  made, 
and  a  luncheon  was  given  in  the  exhibition. 

In  the  afternoon  Herr  W.  H.  Liudley,  city  architect, 
FVaahfbrty  nad  a  onar  on  the  vanooa  wpttasM  of 
ua  atafead  that  tha  aoipanditaca  for 


h(uie  traction  averaged  from  70  to  BO  per  cent,  of  tit 
groaa  reeiapla  in  IVankfort,  while  with  daetrie  tnu:Un 
the  cost  amounted  to  from  40  to  60  par  caob  fli 
described  electric  traction  by  means  of  orarhaid  vi 
underground  conductors  and  of  accumulators.  The  liR 
named  seemed  the  best,  but  it  had  failed  in  Hambirg  ud 
Bmaaels.  Experiments,  however,  were  being  made  vitii 
accumtilator  traction  on  the  "  Waldbabn,"  Frankfort  Tbe 
fault  of  the  overhead  system  was  that  it  wis  ugly  i&d 
required  a  network  of  wires  in  the  streets,  while  under 
ground  conductors  had  the  defect  that  they  suffered  inm 
floods,  short-circuiting,  and  so  on.  Up  to  the  present  « 
had  not  been  decided  what  was  the  best  svatont  but  eloctik 
traction  must  nevertheless  be  heartily  welcomed. 

Thia  subject  ga\r  r  ]  c  to  some  discus- i  n.  A  repre«nu- 
tive  of  Meors.  Siemens  and  Halske  snoke  up  for  theuoder- 
ground  eondttctor  system  as  carried  out  at  Buda-Pesti^ 
whilst  an  engineer  of  the  Thomson -Houston  Conps^ 
pointed  out  that  177  out  of  the  270  existing  deeto 
tramways  were  on  the  Thomson-Houston  system. 

The  Opera  House  was  visited  in  the  evepin^ud ik 
assembly  concluded  by  viaiting  varioua  monidparwarbflt 
the  29th  inst 


TH£  TELEPHONE. 


[The  following  letter  from  the  Duke  of  Marlbortwii 
appeared  in  the  Timu  of  last  Satiuday.  It  is  inttfeitiqg 
as  bearing  npoti  the  telephonic  papers  nnd  at  Ghnlit- 

Ed.  E.e!\ 

Sir,— Having  made  a  apedal  study  of  the  telephone  for 
many  yean,  both  ftOU  its  opnnectiion  with  pure  science  a*  veil 
as  ite  onormouB  puaaibilitiaa  as  a  boon  to  too  public,  I  venturt 
to  crave  your  indulgence  for  the  fbUowmg  lamarks.  Tbe  pp^ 
which  waa  raul  at  Cardiff  by  Mr.  Preeoa  on  the  P*"  ""^ 
London  telephuue,  and  the  equally  interesting  paper  m 
foUowod  from  Mr.  Bennett  on  a  ci  inplete  sohema  for  thstsl^ 
phoning  of  a  large  town  Hko  lAuidon,  mark  an  sn  hi  ™* 
tiialciry  of  thia  invenltoii,  which  u  destined  before  long  to  be»i 
important  a  factor  in  our  business  lind  domestic  life  «  ^ 
telegraph  itself. 

The  reasons  why  this  wonderful  invention  has  so  slowij 
dovolopod  in  Kn^'land  uro  pnjkHljly  not  ciitiraly  knowa  totie 
poWic,  and,  on  the  fvc  of  a  great  devolnpment  which  »  >W 
likely  to  take  pUc-e,  it  may  be  iutorostiag  to  koiuo  o/  .VJHf 
readers  to  know  what  these  causes  have  been  in  the  j«i»t 
what  the  progress  is  going  to  bo  in  the  future. 

When  the  telephone  was  fir«t  stJirted  in  England,  '-tit 
Pi)8t  OiBce  proceeded  against  the  United  Telephone  CoiniMOJ 
for  infringing  the  Telegraph  Acta,  it  waa  decided  by  the  Ooaito 
that  a  telephone  moaaago  was  a  telegram  within  the  muaDin^ 
those  Acts,  and  that  no  one  bad  a  tigbt  to  use  this  mvenUoa 
save  the  Postmaater-GenenL   The  Post  Offioe,  however,  am^ 
to  terms  with  tha  telephone  company,  and,  on  consideration  «> 
a  10  per  cent,  royalty  on  the  gmas  zeoeipU,  the  Post  Olfiw 
?rant«d  tr>  tiie  new  telephone  company,  and  suhse^oen^  ^ 
other  telephone  oonipanies,,lioenBaa  of  26  yaaa'  dmalMB.  TncK 
licenses  ware  of  the  form  of  aUJIntland  liooniSS, 
not  appliaalile  only  to   paitioular  distriets,  and 
reservations  contained  in  them  were  thnt  the 
Ocuoral  should  not  bo  debarred  fronj  euterin^j  ou  the  (. — . 
busineBB  hiniKelf,  nnd  tliut  the  Post  ( >flic(i  should  hare  tA«  "P'' 
to  buy  up  the  teleuhone  industry  at  a  valuation  at  ovwj 
Bcpteniii.-il  jHjriod.    The  Jirat  Heptcnnial  poriixi  in  the  Iiceiii*' 
the  proa*jut  .National  Coniiinny  occurred  last  year,  aJiJ  I 
the  matter  to  the  attention  cjf  tho  House  of  I>4irds,  and  I"*"?^ 
the  Government  to  exercise  the  jjower  they  hivd  and  undeiw* 
thoy  telephone  work  of  tlie  country  as  n  hranch  ef  th«  ' 
Office.  I  had  nmny  interviews  with  the  late  Pm»tuia»t<!r-t>*!''iJ'*' 
on  this  matter,  but  it  w;is  ileeiiied  that  the  sum  requirw  ^ 
establish  the  tuduatiy  on  a  proper  and  oomplet«  systen* 
be  so  Urge  that  the  Post  Office  did  not  see  their  way  t^^  , 
take  the  work,  beaidas  tbe  fact  that  owing  to  tha  aubi|U(7« 
the  wording  of  the  purcliaao  clause,  it  was  imposaiW  to 
whether  the  Government,  if  they  served  a  notice  of  purcM* 
on  the  "  National,"  would  not  have  been  obliged  to  P»y 
company  the  whole  three  milliona  which  their  share  capital  hM 
amounted  to  under  the  various  schemes  of  amalgsntitioD 
they  had  carriad  oat  with  othar  oompanias.   Ai  n)»tt<i* 
are  to  da^,  there  ia  a  aaiall  daralopaMnt  of  the  tcM^ 
^oing  on  in  Boow  el  tha  laifa  pravmatal  towaa  ef  Eap*p 
but  the  system  iamCairiorand  Che  east  prahihitin.  bU»a«B 
the  total  number  of  snhscribers  does  not  exceed  a  few  UKn**)"''' 
and  these  are  almost  entirely  in  the  Oily.  Vm^Smi  ^ 
davalopmentof  Uw  tilophom  for 
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exists,  while  the  price  i»  above  the  means  of  tlie  many.  In 
K  oiiio  EuropoAii  towns  the  telephone  enters  Ur^'ely  into  public 
usu.  In  A  smnll  place  like  Christianm,  for  inHtmice,  the  whole 
businesM  of  tin-  \>h\cv  ia  dotuMm  tlui  U'li-])liiiiic,  as  also  is  the  c-h^l- 
in  8t«x>kholin.  A  rep<irt  from  the  Cunsulftr  service,  dated 
1890,  gives  a  very  full  nc^couut  of  tlit'  iisy  of  the  telephone  in 
Norway  and  iiiweden.  The  price  does  not  exceed  £4  to  £4.  10s. 
per  yoar  to  aubscribers.  In  a  town  like  London  we  might  fairly 
(•-<E]toct  that  one  in  50  at  least  would  be  subscribers  among  offices, 
ohopA,  and  roaidenta. 

( >iio  inaupenble  difficulty,  however,  has  existed  besides  the 
hiv^e  coat  oi  £20  a  year  which  the  National  Company  have  been 
chaj^ing  to  aubscribera — m,,  that  the  system  has  been  a  single- 
wire  syatom  of  Ofwhflld  wilM  flarried  on  poles  above  houses, 
and  the  rstnni  eanvat  baliVMB  anbacobars  Ium  htm  takaa  fay 
th«  Mrth.   Tb0  MUoqiMiBoe  lun  baon  ttttt  tiM  tdsphoiM  ua 
tried  tli«  pftti«iiM  of  mnjbadjrfiom  itg  imudibili^,  wUl*  the 
primltivB  t^tHtm  of  «iioluu>Ma  aiid  tii*  fawneat  «f  theae 
•MhngO  ham  made  the  delays  in  "gattiog  through,"  as  it 
ia  oallad,  on  tba  telephone  simply  intolerable.     Every  one 
who  haa  got  a  telephone  in  his  Iiouhu  t^-Juy  is  in  i>]>l'ii  ruvoli 
sgiiinst  th«    instrument,   on    acciiunt  »(    iu    irritating  bell 
and  ita  siibseijucnt  fiiiliiro  U>  make  itsi-lf  cdlcient  n«  n  uiimihr 
of  couvorsAtion.      Now  nil  this  i»  changed  when  wo  cr>nio 
t<i  the  Paris  and  London  toluphone.    I  have  henrd  thu  tick 
of  the  watch  i>f  the  person   I  was  speaking  t-o  in  the  Rue 
(ie  (ircnello  from  tlie  L>n(lon   (JoiuTat   Post   ( )ttii:o.   and  I 
tould  have  cnriverBecl  for  hours  as  if  1  hatl  been  in  the  &anie 
ro.iiii  with   my  cijrrc9p<iii(ienl.    This  telephone  is  a  eomi'lete 
uit'tallic  circuit  with  uo  earth  return.    The  same  result  is 
arTive<l  at  wherever  the  twin  wire  is  used,  and  Mr.  Bennett's 
plan  waa  interesting  in  ahowing  that  it  is  easy,  at  a  very 
moderate  cost,  to  teleph<m«  tlie  whule  of  London  on  the  twin- 
wiia  i^atem,  and,  with  the  new  system  of  exchange  appliances, 
to  do  away  with  all  the  delays  in  getting  through  from  one 
person  to  another.    Moreover,  it  is  demonstrable  that  tliis  can 
be  aooomplialted  at  a  remunerative  profit  for  a  £10  a  year  sub- 
scription for  the  whola  of  the  LondoQ  diafcriefe  of  five  mOlions  of 
inhabitanta.  It  k  mooh  to  be  tefod  tlMt  the  MirtioiMl  Omnpany 
will  never  be  able  to  lednoe  tiiair  nte  to  a  £10  loral.  as  all  the 
nraoflgr  tbey  paid  for  nteute  •bould  be  unrftton  offtlda  year,  theu 
iMbimpoctantpatentsliaTjiigezpind,  Faiiher,tha»Byatem being 
tbtbehr  aingle-wire,  with  overhead  conneethma.  Mid  with  no 
ICanenu  scheme  for  dividing  London  ap  ii>to  central  exchan^s, 
it  would  be  necessary  for  them  to  rcky  the  whole  of  their  wires 
and  exchanges  from  end  to  end  before  they  could  ext*:nd  their 
system  or  improve  their  service  to  any  jpractic^l  extent. 

Anothi  :  iiiii  ter  of  vital  imp<:>rtanL'e  is  to  be  able  to  gi^t  all 
main  trunk  wires  underjrround,  and  not  only  free  the  air  from 
thes.  Ill  irk  moiistr'jsities,  but  also  Vk'  able  to  establiKh  sullicient 
hnes  l>etweer»  central  and  8uh-gt«ti<.nB.  In  order  to  obtain  this 
object,  it  in  necessary  t^)  go  Ut  Parli-miant  for  powers  for  laying 
their  wires  underground.  This  is  about  to  be  done,  and  a  new 
company,  which  possesses  a  license  from  the  Poetmaster-Oeneral, 
is  about  to  promote  a  Bill  before  Parlifttnent  next  session  with 
the  object  of  establishing  acomplete  twin-wire  telephone  service 
for  the  whole  of  London  on  the  basis  of  a  £10  a  year  rental, 
ftOd  with  a  system  based  on  the  pUn  worked  oatbylir.  Bennett, 
«o  that  the  tetephana  will  bo  available  to  everybodv  for  their 
'>^ufiiwi,  thdrenopilingt  end  their  social  needs.  The  scheme 
ia  a  moifc  inteiwtiag  one,  end,  with  the  puaaibility  of  getting 
all  the  tnink  linea  tmdantoniid,  the  dentcniog  of  theair  by 
large  cables  will  bo  compMetr  obviotod  Wid  mp*  AVV  *ith. 
We  may,  therefore,  hope  befoio  long  to  reellar'tlie  puna  set 
tertb  at  the  British  Association  meeting,  and  be  able  from  our 
own  writitig  tallies  to  speak  with  a  friend  in  his  country  home, 
or  oven  discourse  with  a  friend  in  Paris  as  to  his  doings,  and 
also  convey  our  social  invitations  about  town  without  iiaving  to 
writo  intorminablo  note*  end  make  nnmberleat  «»b  joim^ys, 
oft«n  to  no  avail. 


THE  BRITISH  ASSOCIATION  AT  CARDIFF. 

VKBOBEXmAL  ADDRESS  BY  WILLIAM  HUOGINB,  IM). 

[Conlinutd  from  pajt  g09.') 

New  this  state  of  things,  in  which  tho  massci^,  lhuut;h  not  utpial, 
1^  of  the  same  order,  does  s«eni  to  prevail  in  many  nebulu  ,  and 
to  hsve  given  birth  to  a  largo  oiaiss  of  binary  starii.    Mr.  Hoe  has 
ri^reritly  inveatisntiyl  tito  evohition  of  bodies  of  this  class,  and 
(iointa  out  that  their  radical  difTerencM  from  the  solar  iiyMtem  in 
the  relatively  lari^  mass-ratios  of  the  oomjioFiorit  bodies,  as  well 
■s  in  the  hi){h  eccentricities  of  tbo  orbit«  kruugUl  about  by  Udal 
friction,  which  would  play  a  more  important  part  in  the  evolution 
of  tucb  systoms.    Considering  the  lsir((e  number  of  those  bodies, 
be  tuirgeats  that  the  solar  qfitem  ■boald  jperbapa  no  tongw  be 
r«K»roed  as  representing  celaattal  avolntloB  m  Ite  nonnal  form— 
"  A  goodi V  Patoroe  to  whose  porfaot  nonld 
He  fashuued  them  .  . 
btt  ieth«r  M  no«M  br  omdUhmt  vbkh  M«  ompUoiMd. 


It  ma^  be  well  that  in  the  very  early  stages  oondensine  masses 
are  subject  to  very  dtdiNniife  ooailitioaai  and  that  oondaoaatlon 
may  not  always  begin  at  000  OT  tWO  oaoiti«a»  but  sonetlniaa  «et  ia 
lit  u  huge  Tiiimber  of  poiale,  end  pioeaad  in  the  didaraofe  eaaea 

along  very  <liff«*ent  UOtO  Of  OVOltttlMII. 

besides  its  more  direct  use  in  the  ehemieal  analyaia  of  the 
heavenly  bodiat,  the  sfiectroeoope  has  gi««o  to  as  a  great  and 
unexpected  power  of  advaaoe  along  the  Unea  of  the  older 
astnmoray.  In  the  future  a  higher  valiM  may,  indeed,  be  placed 
upon  this  indirect  use  of  the  iipoctroscope  than  upon  its  thtmiml 
revelations. 

Bv  no  direct  astronomical  methods  could  motions  of  appraaoh 
or  of  recession  of  the  stars  be  even  detected,  much  less  could  th^ 
be  tneuifurcx!.  A  body  coming  directly  towards  us  or  going 
directly  from  u.'  appears  to  stand  still.  In  the  case  of  the  stars 
we  urn  rorcivc  no  luusistnnco  from  rhanpe  of  slw  or  of  briglitncKS. 
Theftari?  show  no  true  dit»ca  in  our  inHtrunieiiti',  and  the  ne4irui<t 
of  them  is  fo  far  olf  that  if  it  wqro  approaehmg  us  at  the  r«it»>  of  a 
buii(lre<l  uiilcH  in  a  set-ond  of  time  a  whole  century  of  i!u  li  r  ipid 
ftjiproaoh  would  not  do  more  than  increase  brightncffl  by  the 
one  fortieth  [uirt. 

Still,  it  was  only  too  clear  that  so  lonj;  as  wo  were  unable  to 
ascertain  direcllv  those  components  of  the  stars'  molmnK  which  lie 
in  the  line  of  sight,  the  »i>eod  and  direction  of  the  solar  motion  in 
»|>aec.  and  many  of  the  grcjit  problems  of  the  constitution  of  the 
heavens,  must  reuuun  more  or  leiut  imperfectly  known.  Now  the 
s|>octroscope  has  pUioed  in  oar  hands  this  power,  which,  though  so 
essential,  appeared  almoat  in  the  natore  of  thiiws  to  lie  for  ever 
beyond  our  maph  It  e—blw  oa  to  wwnwre  dueotty,  and  mder 
ftTonrabh  Mronnutanoaa,  toiijthinHBflepareBoand,orovan]«Oi 
the  apeed  of  i^iproaoh  or  of  teoewlon  of  a  beavealy  body.  Tbit 
method  of  obaemtioB  haa  the  graat  advantage  for  the  astrooomer 
fA  being  Independent  Ol  the  distance  of  the  moving  body,  and  is 
therafore  aa  applicable  and  as  certain  in  the  case  of  a  body  on  the 
extreme  oonfinea  of  the  visible  universe,  so  long  as  it  is  bright 
enough,  aa  in  the  case  of  a  neighbourine  planet. 

Doppler  had  suggested  as  far  back  as  1841  that  the  same 
prin<nple,  on  which  he  had  shown  that  a  sound  should  beooOM 
sharper  or  flatter  if  there  were  an  approach  or  a  recession  between 
the  ear  and  the  source  of  the  sound,  would  apply  equally  to  light ; 
and  he  went  on  to  say  that  the  diflerenco  of  colonr  of  some  oi  the 
binary  stars  might  be  prmiiiced  in  this  way  by  their  motions. 
Doppler  -WM  right  in  that  the  [irinciple  is  true  in  the  case  of  light, 
but  he  was  wrong  in  the  [jarticular  conclusion  which  ho  drew  from 
il.  Even  if  we  suiiiKji^o  a  flnr  to  bo  moving  with  a  sufficiently 
enormous  velocity  to  alter  stnsibly  its  colour  to  the  eye,  no  such 
change  would  actually  be  seen,  for  the  reason  that  the  store  of 
inviaiole  light  beyond  both  liinits  of  the  visible  sjioctrum,  the  blue 
and  the  reef,  would  be  drawn  niton,  and  light  waves  invisible  to  u« 
would  b«  exaltod  or  dcgradml  so  lis  to  take  the  (ilace  of  thoso 
raistd  or  lowered  iu  tlio  visible  tt^'ion,  aud  tho  colour  of  the  star 
would  remain  unchanged.  About  eight  years  later  Fiseau  pointed 
out  the  importance  of  considering  tho  individttal  wave-lengths  of 
wbiob  white  Ugbt  ia  oempoeedi  h»  eeon,  hewww*  aa  we  had 
learned  to  reoogniae  the  line*  of  kaomanbafeanoia  In  the  apeotm 
of  the  baoTColy  bodka,  DopDiar^  nrinotple  baeame  appUoaUe  aa 
thebaatoef  anovandnioettnitlblnietiiod  of  invaaligatioD.  tho 
measorament  of  the  email  ahiffe  of  the  oeleatUl  lines  from  their  tne 
posiiiona,  as  shown  by  the  aamoMneato  the  spectrum  of  a  terraatlBl 
substance,  gives  to  us  the  meana  of  aaoactalniM  diraetljr  hi  mibe 
per  seoond  the  speed  of  appraedi  or  of  raeaaaion  of  tim  beawenly 
Dody  from  which  the  light  has  come. 

An  aocount  of  the  first  application  of  this  method  of  research  to 
the  stars,  which  was  made  in  my  observatory  in  lit68,  was  given 
by  Sir  Gabriel  Stokes  from  this  chair  at  the  meeting  at 
Efxeter  5n  lS8t).  The  jitcilftr  motions  determined  by  mo  were 
shortly  after  confirmed  by  I'rof.  \"ogel  in  the  case  of  Sirius,  and  in 
case  of  obbor  stjvra  by  Mr.  Christie,  now  Astro  lomor  Royal,  at 
Greenwich  ;  but  neca«*ari!y  in  con«e<iuence  of  the  inadetjuacy  of 
the  instruments  then  in  uh-e  fur  so  delicate  im  enquiry,  tho  amounts 
of  theee  motions  were  but  approximate. 

The  mcthofl  wa«  shortly  afterwards  taken  apuystemmalically  at 
Greenwich  and  at  the  Rugby  Observatory.  It  i.i  to  be  greatly 
rejjrotltxl  that  for  some  rejisons  the  results  have  not  bctin  sutii- 
ciently  accordant  and  accurate  for  a  research  of  such  exceptional 
delicacy.  On  this  account,  probably,  as  woli  as  that  the  s[>cctro- 
scope  at  that  early  time  had  scarcely  become  a  familiar  instrument 
in  the  obser\'alory.  astronomers  were  slow  in  availing  iheiuselves 
of  this  new  and  remarkable  power  of  investigation.  That  this 
comparative  neglect  of  so  truly  wonderful  a  method  of  aaoertaining 
vbafcme  otherwise  ontaido  oar  powete  of  obaecfntion  has  greatly 
retarded  the  progreae  of  oatroaomy  doringtbe  teet  16  years,  is  bat 
too  clearly  shown  \n  the  brilliant  raanlta  wbldi  within  the  las^ 
couple  of  years  have  folfanwed  feat  opon  the  reeent  nmaterly  appli- 
cation of  thie  method  by  photography  at  Potsdam,  and  by  eye 
with  the  needful  aocuracy  at  the  Lick  Observatory.  At  last  tata 
tiTO  of  the  spoctroeoope  has  token  its  true  place  aa  one  of  the  meet 
{X)t«nt  methods  of  astronomical  research.  It  givae  na  the  mottona 
of  approach  and  of  recession,  not  in  angular  measure*,  which 
depend  for  their  translation  into  actual  velocities  upon  separate 
determinations  of  p.trnlliu'tic  displacemontj",  but  once  in  terrestrial 
units  of  distance. 

Tlua  method  of  work  will  doubllcfh  be  vcrv  [irominent  in  tho 
a^lronomy  of  tho  nejir  future,  aiul  to  it  probably  we  shall  have  to 
look  for  the  more  ini[x>rtJint  discoveries  in  sidereal  astronomy 
which  will  be  made  during  the  coming  century. 

In  his  rcciint  applicjktian  of  photography  to  this  method  of 
detornutiing  celesiiul  motions.  Prof.  Vogel,  assisted  by  Dr. 
Scheiner,  cwisidering  the  importance  of  (AtaininK  the  spectrum  of 
M  menjf  atain  no  poMible  oa  w  vtfndifd  eoele  wfUwnbexeKpoinit 
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iiir  !i  I  nioritly  lont,  wisely  tietorminod  U)  limit  Lho  [mrl  of  thfi 
i"{)cctnim  oti  tlio  plate  to  the  region  for  >vhicb  tbe  ordinnry  iiilrer- 
brotjude  ftelatine  pliitw  are  mont  Hcnsitive — namely,  to  a  anudl 
dbtance  on  oach  side  of  it,  and  to  cinijluy  m  the  lino  of  compiuison 
ths  hydrogen  line  nenr  (i,  and  rcv^cntly  also  ccrtma  lines  of  iron. 
The  moet  minute  and  complolo  tnbC')i<iruL'ul  iirnm^uadnt*  were 
provide<I  for  the  purpose  of  securinp  the  ftbsnlute  ri^nditv  of 
the  oompiuisoa  ^lootrum  relatively  to  that  of  the  star,  and  for 
permitting  teapanitiim adjiulaMta  aod  ofehor  modtwiy  OHO  to 
be  made. 

of 

«( 


Tha  perfection  of  then  ^Motra  ia  ghown  by  the  lM|M  aota 
lina*,  «•  fowar  tiMQ  9Wia  tlM  ohm  of  CapoUa,  wiuan  lh« 
Mgim  «f  Uw  anetnm  m  tlw  nbta.  dkkmiv  th«  motfa 
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Skmif 
wfth  an  MouraoT,  in  tte 
of  tiMiB,  of  about  an  En|piib  mile  per 

At  the  lick  Observatory  it  has  been  shown  ttiat  afaoervations 
IB  be  made  directly  by  eve  with  an  accunwy  aqaidly  (preat.  Mr. 
KoiJnr's  hrilllint  miociias  nss  loiinn  ml  in  great  measure  from  tbe 
oaa  of  (lia  tbM  aod  iMitli  mptetn  of  a  i;ratin|;  14,4.%  lines  to  the 
Inch.  The  marvolloiu  oeotiracy  attainable  in  bis  bands  on  a 
suitftble  star  is  shown  by  observations  on  three  ni^jbts  of  the  star 
Arctnrug,  tlie  largtMt  diverponcc  of  his  tnennure*  l)einK  not  preater 
tliai)  nix  tththai  of  «  mile  \<er  neconcl,  while  the  mcyiu  of  the  thrCHj 
nights'  work  ii^'rL-cd  with  tha  moan  uf  fivu  phut«)^'n4>bicdetemina- 
tions  of  the  HAmo  hIat  at  Potsdam  to  within  one-tenth  of  an 
English  inilu  Thctso  iiru  dL^erminntions  uf  Uie  motions  of  a  sun 
m  8ta|)endou!<ly  remote  thntcveii  the  method  of  parallax  practically 
fniU  tu  fathom  thu  depth  of  intflrvunini;  space,  and  by  moans  of 
li^ht'Wnvci^  which  have  hoeii,  according  tO  BlkfD«  IHHtttlf*' 
parallax,  ntjarly  2tK>  years  upon  tlietr  journey. 

Mr.  Keeler  with  his  magnificent  mcatts  ha«  accoinpliHhed  a  tAnk 
which  I  attempted  in  vain  in  1874,  with  tho  coinparutivclv  poor 
appll(ince«  ai  my  dis|«>'nl,  of  measuring  the  motions  in  tbe  line  of 
sight  of  nome  of  th«  plaoeuo-y  n«bulA-.  Aa  tbe  stars  have  oon- 
aioanbta  inotioos  in  space  it  waa  to  bo  axpaotad  that  oabobs 
dmld  pMHH almilnr  motions,  for  thaataUor  notlbna  nmat  bava 
baloi«adtofeh«iMhitkBo«tof  whichthvhawbaaBamfarai.  Mj 
iHtramatil  ■ana,  linikiDR  my  ponar  oi  dataatiBa  ta  jaolioiia 
snatar  than  25  milee  per  sooond,  wan  laaofBoteaU  Mr.  Koabr 
baa  fooad  in  tha  esaminafcian  of  10  nebntae  netian  yuryiag  from 
two  miles  to  27  miles,  with  one  exceptisoat  motkm  of  nearly  40 
milee. 

For  the  nebula  of  Orion,  Mr.  Keeler  finds  a  motion  of  recession 
of  about  10  miles  a  second.  Now  this  motion  agrMs  cloeely  with 
what  it  should  appear  to  have  from  tbe  drift  of  the  solar  sjrstem 
itself,  so  far  OS  it  has  been  possible  at  _preMnt  to  ascertain  the 
probable  velocity  of  the  sun  in  space.  This  grand  nebula,  of  vast 
extent  and  of  extreme  tenuity,  is  probably  more  nearly  at  r»«t 
relntively  fo  tho  «itarR  of  our  fyRtem  thnn  any  other  celestial 
object  wc  know  ;  Htill  it  would  atxjm  more  likely  that  even  here 
we  have  some  motion,  ninail  thoagh  it  may  be,  than  that  the 
motions  of  tho  miittor  of  which  it  in  formed  were  M)  abpolutoly 

balanced  as  to  leave  this  nebuln  in  tbe  unique  position  of  ab«olut« 
immobility  In  tba  ttidal  of  wUrUaft  and  mttlaiK  avna  and  •yalain«> 

of  BODS. 
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A  matter  which  ha*  ^o^er  yet  been  t-criou^ly  faced  i«  how  the 
domand  for  telephonic  oxehanf^e  connection,  which,  after  thu  lajj^e 
of  a  few  nioru  yuars,  is  Ijouiid  to  ai  iso  in  all  lai-git  cititis,  us  to  bo 
met.  As  vet,  ^e  merest  fringe  of  telephony  at>  it  will  ultiinntely 
be  when  dovelopcd  hiui  been  touched.  A  time  will  come  when 
ovary  ahapkaaper  and  almost  avacy  boaaehaldar  will  laqaka  bia 
talapbonle  axohanga  conneoWon. 

Wu*  fa  pnariBlB  in  this  direction  under  tha  biflaanm  of 
aodniaita  iwaa  and  a  reaaonably  effidant  aarvioa  baa  already  baan 
damomtralad  in  certain  looalitiaa,  diiaily  in  SooUand,  where 
towaa  boaating  of  next  to  no  mamifaatiuw  or  staple  trade jdomosb 
_  far  exceeding  in  im|tortAnce  those  of  many  Bagfliah 
'of  three  and  four  timoa  the  population,  the  tHWWilNtI 
anpporters  of  such  exchantrfi",  aft«r  this  mannfacturerfi  and 
marchaots,  being  profemioiuU  men,  as  daetOta,  aoUcitors,  and 
accountants  ;  houseooldom  ;  and  Hhopkoe|«rs,  as  grocen*,  butchers, 
and  droggists. 

As  excnafHTM  m  comtwsed  continue  to  oxint  and  incrensc  year 
after  year,  it  may  fairly  DC  a,--uin<xl  that  the  >itihs<  nt)<'rH  got  back 
their  rentals  in  some  ftuiii  or  another,  nn(\  it  may  likowi»o  bo 
argued  that,  wlial  in  icrohiable  north  of  the  Tweed  would  bo  found 
equally  so  south,  if  tne  experiment  were  ouly  trUKl-iutir  cerUiirdy 
will  bo  I'ome  flay. 

Then,  when  that  timo  arrivoit,  and  tho  househnMcrx  aiKl  <'hop 
keepers  of  Lomlon  follow  the  example  of,  my,  thonc  In  ( luhL-hielH, 
and  como  to  rofjard  a  telaithoniR  exehanfjo  conntt'cUoii  a.-f  neectiMiry 
to  their  bu8iIlc*^  a.«  the  lay  ing'  on  of  water  or  of  gas,  n  piol.l.  m 
will  pre«int  itself  which,  although  not  entirely  free  from  dilhculty, 
will  not,  in  Uia  Ught  of  paat  aiparianea^  proient  any  inanparablo 
obstacles. 

Tbe  eflleianoy  andtho  readiness  with  which  a  Inr^^e  town  or  dty 
can  be  telnihanad  ao  aa  to  meet  the  ever. increasing  deanaodaof 
tha  iniiabitanta  will  dapand  in  a  varv  great  measure  on  haw  the 
work  ia  VM  ont  and  sot  abont  hi  tha  mltiAtory  stage. 

ff  T^Andnn  wcro  telcphonf^l  In  the  K.ime  pi  oportion  aaOaiaahiels, 


it  would  [jOHHt--'  H  K  MubacribcrH,  but  that  number  does  tus 
nearly  repr«seiit  the  pomeibilitioa— far  from  it.  Wlien  city  Ki# 
attjuned  to  the  i>i/o  of  a  nation  — for  is  not  I>ondon  u  tiMmn  ii 
itecif  T— it  behoves  us  to  look  forward.  We  must  c  ertainly  arti.-' 
pate  one  telephonic  exchanf^c  connect  ion  for  every  .V '  inhal.ii^j,-- . 
lx>ndon  in  lime  to  cotnc  u  moduai  uatimate  if  »o  con-iritr  i  i- 
there  i'^  already  one  for  every  200  inhftbitJintfi  in  ( JoliiHhi'd-.  sr.! 
noUKj  other  lowus,  which  arcs  the  merest  htuidttjs  in  e<jrtii*wi<or.  - 
places  in  which  a  pistol-shot  will  carry  from  tbe  centre  to  tLt 
green  fields  in  any  aireotlon.  With  Liondon's  present  popaUtaos 
Of  a.eOO.000  euoh  a  proportion  waald  raprpaant  n«;<IOOi  ~  " 
and  as  the  popnlation  ineiaaaai  t 
and  mora  will  grow  th 
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anpoar  inadaqoato  and  inalgalfloani. 

Every  villa  in  the  residential  districts,  every  8uburb*a  ibai- 
keeper  will  be  on  the  oxchango,  and  the  telepttone  will  «aper«ol« 
in  London,  as  it  bos  alreody  done  elsewhere,  tbe  butcher's  boy,  t>i<!: 
grocer's  lad,  and  tho  baker's  man — at  lea»t,  so  far  aa  tbe  dulr 
calling  for  onlan  la  noimomiid  —and  tand  to  make  na  more  indt 
pendent  than  «a  ai«  at  tNaaani  «f  the  domastic  servant. 

As  the  new  generation  grows — a  geoeration  familiarised  Iran 
its  cradle  with  the  word  "  telephone,"  and  the  ide^  of  convoniit? 
at  ft  distance  with  all  and  sundry,  and,  eonsciuently,  free  iron 
the  prejudices  and  old-fash!one<l  methods  which  have,  in  vtT) 
many  cases,  doMrred  thoir  fathurw  from  .".vniUnt,'  thentxclvca  of  thr  ' 
new  agent— every  youn(<  man  Btjur  iD^;  m  buftine*<t  will  order  i  • 
telephone  connection  at  tho  kiuhu  time  thai  ho  orders  hu<  fuel 
ll^ht,  nn<l  water,  juMt  us  a  iiiatt«r  of  course  ;  and  if  time  i»  foond 
at  oU  fur  speculation  on  such  a  oonunooplaoe  subject,  it  wiii  be 
devoted  to  wandarinK  ^i*  iftiarijflnim  pngnnttnin  did 
without  it. 

ikti  indication  of  liow  tho  telephone  idea  is  taking  root,  1  maj 
mention  that  tho  builders  of  a  new  block  of  bu»in«iiiw  oOioef  n  ' 
Manchester  pro|X)!<o  to  put  a  permanent  connection  to  the  Mato&i 
Telephone  Company's  exchange  into  each  suite  of  ot)ioe«,  payi^ 
thaanbaoriotiona  thantaalveai  and  ohafging  thair  tanaata  MWUai 
extra.  This  is  one  of  the  firat-fmita  of  ohaap  rates. 

Tba  possible  demand  baliig  aoHoadad,  lha  maailan  arinaaw  **  Gib 
liba  met;  and,  if  ao,  howt"^  lanawarArt  iban*  and  I  pnipHS 
toabowhow. 

ThaaihibliahmaBt  at  aa  eflfectiveand  popalar  talaphonn  argrhaag  ' 
in  a  large  town,  and  one  that  can  be  added  to  and  extended  freJ) 
and  aoooomicsllv,  without  pulling  down  what  has  alr«iuly  bvm 
done,  involves  the  fulfilment  of  several  indispensable  oonditioiu. 

Firstly.  —.Speech  must  be  loud  and  distinct,  and  privacy  d 
communication  complete  ;  and  a  Bub«crit>er's  line  and  apparatiu 
must  be  adapted  equally  well  to  spealung  to  another  actoas  th* 
Btraetor  teoneWOaiilaanwi^.  Tnare  araat^  faithenDom,  be  aa 
abaanea  of  all  dlatarbing  aonnda. 

.SV^rondfy.— Tho  orrangenaata  tor  oonnaeting  tiM  •nbaertben 
together,  aabaequently  diaoooaaeting  tham,  and,  if  raqoired, 
immodiatoly  raeonnecting  them  to  OWan,  anal  be  eo  oompiets 
that  eight  or  10  aaoonds  should  he  llie  •  - 
w  ithin  tho  compass  of  tho  lergait  town. 

ThmUy.  —  T\\e  ntes  mnat  Da  within  the  reach  of  even 
householders  and  shopkeepers,  and  should  not  exoeed  £8  per 
annum. 

Fmrihly. — The  general  design  must  nannit  of  the  of 
new  subscribers  in  every  direction  and 
intarfering  with  tbe  work  already  done. 

AD  theae  oooditions  can  be  complied  witli.  What  ia  iMoas- 
aaiy  to  do  to  Mh  tham  can  be  bnndly  indloHtad  nndar  Ihn* 

headings. 

1.  The  aniversal        of  motjillic  circuitM,  and  tho  abnence  from 
tho  line  of  intermediato  eloetroma(;nets  and  other 
devices,  which  tend  to  damp  and  deform  tiM  aliotcieal 
which  constitute  teleuhonic  speech. 

2,  Tho  proxiaion  of  maaaa  by  which  certain  and  inst*ntaneoa« 
oommuoicatioaoanbaaatabilahea  betwofm  subscriber  and  operator, 

IL  Iba  dnwanai  «he  town  to  be'tatopbonod  Intodiatrietaor 
aaeUoaa  not  awceading  a  aonaie  mile  in  ana,  aneib  of  wldeb  Is 
worfcad  from  a  awitehroom  plaoad  at  or  near  ita  flentoe. 

Tlic  fultilmenl  of  thcrio  neccK«ary  cunditi  ii  i  any,  |irovided 
the  undortjikciK,  whomsoever  they  may  be,  are  in  |»j**««siou  of  the 
riglit  to  0|)on  the  ••troclB  of  tho  town  and  lay  their  conductor?  :i> 
the  same  way  &<»  gaa,  wat-or,  electric  li^lu,  and,  in  some  iostaoc«i, 
hydraulic  and  pneumatic  |>ower  conductorrt  are  laid. 

So  long  as  the  execution  of  any  scheme  it  siuliject  lo  the  eapnco 
or  the  blackmailing  proponKitio;*  of  indivi<lual  proprictorx,  a  prvjx^- 
telephonic  service,  such  m  London,  tlio  iirat  city  of  the  wurld. 
ought  to  possess,  will  remain  an  aspiration  and  nothing  more.  It 
has  alwavs  been  a  bugbear  of  telepuoniste  in  this  country  that  they 
have  to  u  thair  wiraa,  not  where  they  want  tbam,  but  whaie  thay 
are  pennittsd  ta  A  Britiab  taiepbinie  aiaiienge  system  fa  i 
foquantly,  ganarally  amaldBig,  the  reaidtef  n 
to  reoonoUa  tha  daaitnbto  with  tb 


the 

rarely,  if  ever,  satisfactory. 
Legislative  assistanoa  to  tho  extant  of  placing  tlw  nndartaken 

of  telephone  exchange  systems  on  an  equal  footing  with  tb? 
ministers  to  oUier  public  wants  is  indispensable  to  the  carrying 
out  of  a  scheme  designed,  not  only  to  meet  the  requiremente  of  tb« 
moment,  hot  (hose  m  a  reasonable  number  of  years  to  come. 

I  am  not  one  of  those  who  believe  that  th(*re  is  no  design  in  the 
conduct  of  the  univeriie  that  milway.*  and  Steamboats  are 
because  they  hapjion  to  have  hnpiicnc*!,  or  becnnso.  Newcom.  ri. 
Tre^ithick,  Watt,  StophenKon,  and  Symington  chanctwl  to  ha  u 
kieaa  that  telagraiihB  are  beoaqite  Uauas  aod  Webeti  Cooke  and 
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Wbaatatone.  and  Uont,  

phonoM  nre  becoaae  RdM,  Vw%,  Ball,  Ediaw.  tad  HvgbM 

<x>vi>toviH  of  fiune,  fortnae,  or  uototletr. 

No  !  HtUlwavs  and  stMmera,  teloffraphs  and  t«lepbonea,  are 
tnot^ns  Adopted  by  the  CSrmt  Dwigner  to  meet  the  need*  of 
(.Towinp  iKjpulAtionf) — to  render  {loetiiblo  the  feeding  wid  clothing 
t)(  t  he  evt-r-inrreaiiing  millions  — to  lay  under  contribution  for  their 
l><-iu:lit  till)  utt«rtiiO(it  [MirtB  of  the  ctarth.  They  make  the  world 
l^vtucT  by  iiiLTn.iHiri^'  iin  cAjmcity  for  population,  nnd,  at  the  Mune 
tiino,  HiiiuUor  by  «]Ui(.-koning  coininunirntion.  Tho  mpnnfi  nt  the 
ooniinaiKl  of  our  fathcro  a  hundtc^i  >xu!^  n^'u  mlhiI.I  in>t  -.iittiri?  to 
fo»'»l  the  ^>npuUco  of  to-day.  F.-»minc  and  (ici^tilenco,  without 
"iich  bcnctioont  provigion»,  would  have  kept  back  tho  multiplica- 
tion of  tho  human  race  ;  a  certain  ntage  wouUI  have  been  reached, 
but,  without  the  new  iipplinnccx,  never  tiaMtod.  The  procee*  ie 
»tiU  G^in^  on,  and  will  not  Rtop  at.  telephone*  we  may  be  Rnre. 
Tho  futare  has  (^'toator  woii<icir<  m  h!<jrc  tliiiri  uny  wo  have  «3  fnr 
Men.  Some  arc  alrcatly  coslinp  intennittorit  Hcintillalioni*  of  their 
brillianoo  before— just  as  telegrapha  and  tol('phonc«  wore  talked 
^•gae  Mgo.    It  tuH  been  tful^Mud  that  the  dreams  and  fairy 


Sterttng  with  the  odmlMion  that  ttotfllaphomto  mMmt  •  ltd 
nor  m  luxury,  but  o  providenluJ  pigriiiBa  te  wmfa  aw  and 
baoaflt — •  pnetkal,  awDMl»  matter  af-faat  laitnM—t»  wlriab  baa 


oooM  to  atay— «•        Khawtaa  aarama  IhaB  tt  la  aat  poaitUa  to 

stifle  ifc,  to  rologato  It  to  oblivion,  or  even  to  curtail  na  natural 
extenaion.  Sooner  or  later  it  will  be  universally  MNmuiitand  that 
the  gmwnl  use  of  the  tdephone  has  to  be  provided  for.  aad  the 
logiau^ve  aanction  I  am  now  advocating  will  be  granted  In  order 
that  auoh  ma  axoellent  servant  may  be  tamed  to  the  best  account. 

Without  aadi 'leeislativo  tsaistanoe,  which,  I  contend,  cunnut 
('onulatently  be  withheld,  seeing  that  it  ii  granted  as  a  matter  of 
counie  to  riilway,  tramway,  ancTother  companiea,  the  efficient  and 
cconomicnl  telephoning  of  great  cities  vergea  so  near  to  the  im- 
po!^«iblo  that,  during  the  remainder  of  my  papeTt  1  ihall  aaaillllii 
that  it  will  bo  forthcoming  at  the  proper  time. 

A«  alrea.fly  indicated,  the  system  of  iho  future  for  nil  hir^e 
town 8  tnuHt  be  founded  upon  the  ui«3  of  iiiuUi|ile  ."wiuhi ooins, 
oach  serving;  its  own  immouiato  neighbourhoDii. 

All  tho  Bubucribcrs'  lines  will  then  bo  short  und  oocmouiiaii  to 
construct,  while  tho  !>wit<-hing  apjiaratus,  owing  to  Rub-dis  iBion, 
will  be  simple  and  cheap.  Thei«e  conditions  will  eiiitble  the 
annual  paymenta  by  HubHcriborH  to  bo  ke|it  down  to  a  minimum 
All  subttcribers'  hne«  will  bo  molaliic  circuits.  To  the  British 
Foot  Office  (in  the  uecaon  of  Mr.  W.  H.  I'raeoe)  balonga  the 
boDOur  of  being  the  nrat  to  Inaial  on  the  noceaalty  of  double  wires 
for  tdaphoaaambaaana.  The  Post  Offioo  aiohaiiaaa  bave  always 
boon  oooatraetad  on  Ibat  plao,  and,  nntQ  m  Um  OMMitha  ago,  they 


I  ab^iar  fai  tbat  lamoti  and  tba<a4f  o-  «•  in  Great  Briuin 
to  whioh  m  Biitiab  tenhnlnal  man  eoaU  nt  r  vltb  any  gratifica- 
tion. Soma  of  the  National  Telephone  Company's  exchangee  have 
not  bean  witboat  merit,  but  being  eingle-wire  ones,  their  founda- 
tiona  ware  aa  quicksand,  and  no  amoant  of  ingenuity  expended  on 
the  aupentraotures  could  oompenaate  for  such  a  radical  defect 
At  beat,  the  fault«  Inherent  in  the  system  could  be  palliated,  not 
fliuad. 

So  long  ago  as  18^.3  I  warned  the  National  Telephone  Company 
of  the  error  they  were  committing  in  persisting  in  the  use  of  tlte 
single-wire  cyKtt'm,  and  jiointcxl  out  how  it  wan  then  jmiwiblo  to 
change  prAiiually  and  w unoinically  to  uicUdlic  circuit.-.  The 
opportunity  wilh  lost,  and  now  cannot  be  re|;aincd  without 
sacriticing  tho  greater  part  of  the  capital  they  Imv  o  e\[iei>ded. 

When  tho  Mutual  Telephone  Company  nljirted  in  Manchc.«tcr  1 
advised  them  to  have  nothing  to  do  with  single  wires,  but  to 
secure  privacy  and  fruodom  from  diaturbing  noises  by  using 
nothing  but  mct^tUio  '  litn  TTio  adifiiiD  naa  tilr«m,aiid  awiTwraal 
commendation  has  roAultod, 

To  obtain  an  efficient  service  with  multiple  switohroooia  by  tbe 
aU  of  tba  Bwitobing  apparatus  ordinarily  used  in  thia  oonntry, 
witb  Ma  tntarmediate  eleotromagDeta  and  numoraoa  aOBfilioatioiiH, 
would  be  out  of  the  qoeatioB.  A  radical  dapartore  tnm  wiating 
practice  mast  be  mam  la  tbfa^  aa  in  otbar  partioalawi>  Vorta. 
nately,  the  way  out  e(  tbe  dUBoolty  Ilea  laady  to  oar  band. 

For  a  good  many  years  now  a  aystem  known  aa  the  "  Mann  " 
haa  bean  operated  with  the  greatest  poaaible  aucoeaa  in  several 
diatriota,  princifially  in  Scotland.  Thui  system  is  unrivalled  in 
many  reap^cLi).  It  enable*  connections  to  be  obtained  with 
certainty  and  celerity  :  it  renders  easy  the  taak-  on  some  of  tho 
eider  axchaiMea  an  arduous  and  fret^uently  impossible  one —of 
getting  rid  of  one  connection  and  obtaining  another.  It  simplifies 
and  chca])onH  switching  apparatus  to  an  ahna^t  incredible  degree, 
and  it  permit*  of  connectionB  being  made  through  many  switch- 
roomi*  without  lliu  inter'. cutinu  of  intermediate  electroinagnet-K, 
w  that  no  retardation  and  indisUactoeM  of  apeaofa  results.  Tho 
system  poascsscs  other  coBipieaoBB  OMtll^  bat  it  ia  aanaeaMij  to 

enlarge  on  them  here. 

Ill  one  rc*i)ect  and  in  one  oidy  is  the  "Mann  "  nyhtcni  appa 
rcnlly  more  roinplirAtod  ami  more  expensive  to  itiwtjil  tlian  the 
ordiniiry.  it  nri  cr'^it.itefi  the  taking  into  oach  .■'ubKcrihor  h  oltie, 
of  B  branch  from  a  common  service  wtro,  on  which  all  commuiii 
Qstions  with  the  operators  are  conducted,  and  the  luldition  to 
■abaoriber's  ioatrument  of  an  extra  piece  of  apporatua. 

Bat  tba  e—plkatioa  la  awra  imaginary  than  vaalt  wbUa  < 
«ilia  aoat  at  tna  iorvlee  wlro  aad  fittings  ia  aavad  auqj  tii 
oiar  la  tbe  bwHiiIububi,  where  an  infinity  of  nnn>ilnati|ld  i 

la  dispensed  with,  and  wbara  fimUi^  and 
aldlled  electricianii,  are  reduced  to  a  mmimum. 
the  naia 'featate  of  the  ayatem  is  the  aorvioe  wire  already 
'    Oaa  aaob  nira  ia  attottad  to  efacy  fiO  ta  IM  Mb- 


aeribera,  aooording  to  the  anaoant  of  traffic  paadng.  During  tbe 
iraqr  hours  of  the  day  operatora  are  always  liatening  on  the  senrioe 
wiraa,  ao  that  eubacribers  may  apeak  and  be  heara  without  any 
premonitory  signala.  By  means  of  specially-oonstructed  tele- 
phones, weighing  l»t  a  little  over  '2oz.,  attached  to  the  head  by 
springs,  the  giria  are  enabled  to  listen  continuously  without 
fatigue,  and  at  the  same  time  keep  both  hands  free  for  operating 
purjxjsee.  The  subscriber,  on  his  |)art,  can  at  any  moment  place 
hiniwlf  in  communication  with  the  ojierator  by  dci  tc-i-in;;  -i  Miiall 
lever,  which  has  the  effect  of  changing  his  inntrumont  l«>m()<jrarily 
Irom  his  nmin  line  to  the  ■.er\ ice  wire. 

Tho  muro  depro««ion  of  tho  lover  sutBecs  to  secure  her  attention 
at  any  irujnient,  »ei  that  uiistaxkos  can  irnmc<liat<!ly  bo  rectitio<l  and 
an  explanation  anke<l  of  any  delay.  Tho  ojioralorH  have  not  to  do 
any  nngine  at  the  exchange,  tho  Bub.Hcribcrfl  working  thoir  own 
call-bclut,  tliu."  leaving  the  girU  to  |»erform  only  tho  actJi  of  con- 
noctinj;  ami  di-ounnecting,  a  feature  which  greatly  oontributos  to 
tho  rapidity  for  which  the  aystem  iti  famed.  A  deal  of  labour  ia 
also  saved  by  the  absence  of  the  ordinary  shutter  indicatora,  tiM 
putting  up  of  which,  after  they  have  boon  dropped  by  the  anb- 
scribers,  oonstitutaa  a  lain*  part  of  tlM  operator'a  worii  witk  oMwr 


systems.  Tbe  geaani  plan  of  tbe  aervioe  win  ia 
Oia«tnm  L  ~  ^  ' 


tbe 


The  efkamteria 
lonlyaAaa" 


ti  alwagpa  aaitbad{  tboaa  of 


dtt:     **  ^Miics. 

M.  MAW  Hsnri  mmi 

aaanciiti  n  Msscstsiai 'oncta 

DlAllRAM  I. 

During  the  night  and  Rlack  hour-'  tho  o[)cralorB  do  not  listen 
continually,  but  tho  depre?sitig  of  tho  i*ubBcribcrV  trvrr  makes  a 
signal  which  the  o|>eralor  can  ros^tond  to  ao  quickly  tliat  she  is 
ready  to  listen  aa  soon  an  tbe  subscnber  is  to  speak. 

The  marked  superiority  which  thia  aystem  had  shown  over  every 
other  in  Scotland  during  the  yeara  1883-QO,  induced  the  Mutual 
Telephone  Company  to  wlopt  ft  for  their  Manoheater  exchange. 
It  waa  aeoofdinfchr  Intraducod  then  ia  Vabraaiy  laat,  aad  nw 
already  aataMfabed  itaalf  firmly  as  tba  beat  to  tbe  eatjuaCieB  of 
the  anbaoriban. 

Tbe  experionoe  gained  at  Manobaater  haa  enabled  the  one  objec- 
tion to  the  *'  Mann  "  system — the  neoeeeity  of  taking  an  additional 
wire  into  each  subscriber's  office — to  bo  overcome. 

After  having  designed  and  partially  oaoatraotad  the  Mancheater 
Mutual  Exchange  on  the  "  Mann  "  ayataea,  Iteaeurrod  to  me  that 
it  might  be  possible  to  convey  the  service  measagee  between  sub- 
scribers and  operators  by  moans  of  electrostatic  induction  between 
the  subscribers  metallic  loop  and  a  apeeial  aingle  wire  run  oat  for 
a  suiBcicrit  distaaoa  from  the  eiebaBM  *'ti™ii^  eaeb 


a  suiticicnt  flistaaoa  Rom  taa  eKenaBga  *'ti™ii™-  eaea  gronp  of 

metJillir  cirriiifs. 

Oil  arr,iii^,'iri[;  the  »  irej-  and  up|>anitui<  in  the  manner  indicated 
in  Diagram  IV'.,  it  wax  found  that  nuch  a  plan  wan  really  prac- 
ticable. The  connections  of  the  .subftcriber's  instrument  were 
altered  in  such  a  way  that  on  lipprwv-iing  the  lever  tho  metallic 
circuit  (represented  by  M  in  the  diagram)  wii«  put  to  earth  through 
the  telephone.  The  metallic  circuit  then  acted  as  a  single  wire  of 
double  area,  and  whether  insulated  at  the  switchboard  or  con- 
nected through  to  another  circuit  practically  formed  one  plate  of  a 
condenser,  the  other  plate  or  plates  of  which  wan  any  of  tba 
adiacent  wirea  (' 

It  waa  I 
in  permeaoati 

to  tlM  anbaerfbar^  matallle  drenit  for  a  short  db 
any  of  tbe  anbaeriban,  adNiae  inatramanta  were  ao 
mooiertavMiC 


le  otner  piate  or  piates  oi  wnicn  wan  any  oi  uta 
I  that  happened  to  be  earthed  at  their  extremitiaa. 
riDaaaabaaeaaniyta  pat  Iha  operator'a  instrument 
ooaaaatMiwttboMer  monwlrea  mnnins  mit"-* 
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levors  were  not  dojjrcuMod,  tlio  t«lei>hoiieH  were  loo|iod  in  the 
luetallic  circuitti  as  usual,  und  ilio  u|)oru(cirri  could  neither  hour  nor 
be  be«rd. 

Whea  cablea  were  used  couUuuiu);  M,  ur  even  7*2  met«Ui<< 
cinmili^  it  wm  onlv  neooflsary  to  connect  the  op«rator'«  phoDL  t»  a 
•ingU  wire  phaod  m  Ute  ombre  of  the  cable,  or  to  the  metailic 


wire  on  which  the  opimfeoc  afc  th*  But  ■viftbbrOOB  la  "^T'frf 

(Diagram  V.) 

The  phenoiiieiioii  utilieed  for  to  conveying,'  the  .ier\-ice  meo^agei 
w  thci  mio  winch,  under  the  name  of  induction,  has  always  beeo 
t  he  hnnrof  trlcplioiii.iU,  and  I  blliMTO it  iuS DWrW  iMtB  tOIINd  tO  a 

uiMsful  account  beioro. 


\  •  0 
.<k  I  .  , 


m.— PUit«r  Hmm  wttb  Two  Oeoitnl  Siritdi 


iMTN 


DiAOKAu  rv. 


M,  Subrcriber'e 
Lorar, 
Openitor'B 


riber's  Melallio  Circnit,  forming,  when  lover  is  doureawjd,  the  Subacribor'a  dido  of  the  Condeoaer. 
,  chuKiBB  hi*  Phooa  bom  UaUUk  Ciroaii  to  XMth.  T,  SybmilMcli  Phaam,  W,  lunli 
ttor'a  SIM  of  tlw  Omdaniwr.      O,  Op«r»t4>r'a  Pboiw. 


L.  SubM»iMi 


of  (h«  faUfl^  to  obtain  pocfeotly  good  ■paoking  wbon 
'  I  ioopt  won  ooithad  by  wo  oobwtnEofo  dofitontag  tbtir 
lovers. 

When  a  conneclion  has  to  be  obtained  thrangh  ouiro  tJuui  one 
owttotuoooK  ib  is  oilnd  for  bv  eaeh  opontor  in  oooosorion  by 
"  '  pnto  Mr  Id  oonmoBiBaltMi  with  o  ««rfjso 


With  this  plan  it  becomes  unnscessary  to  toko  •  sepors****'"* 
wire  into  each  aubsoribor's  oifice,  thereby  Mviog  ORpVM  P"^ 
mitting  of  tiunner  leads  being  employod.   . 

I  havo  loeooUy  duvoted  conxiderafilo  thOOgbb  to  (iM  pioU«"  * 
tolophoniog  a  graatcity  tike  Loodon. 

IboT*  tohm  oiogi««a4waikwoNA«(  n ; 
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W.  to  B.«  Mid  lamr  from  K.  to  8.   Such  an  area 
pwt  of  LoMka*  bom  Bhspberd'a  Bush 
"DH  to  Kwiagtaii  0«iil,«Bd 


include  the  chief  of  the  telephonic  wealth  of  thd  metropolis.  Bucfa 
portions  as  lie  beyond  are  comparatively  poor,  and  can  todtolt 
with  readily  by  Bpecia)  oflkhoots  from  the  main  sygbem. 

Comprising,  as  it<loon,  the  hcjirtof  London,  such  nn  nre*  would 
contain  the  wbol«,  mibut  and  all,  of  any  other  city  in  the  world. 
My  remarkr*  n|i|>ly,  theroforo,  to  nny  largo  town,  fad  tJw  OofaMM 
curtailed  will  lit  any  town  eiualier  thau  London. 

In  oonsideriog  my  plan  I  bare  kept  steadily  in  view  the  ooo- 
ditioM  I  have  sUted  to  be  indispensable,  puttinf  efficiency  first 
and  oooDOuy  Moond,  ttUboitgb,  aa  ife  hftppona,  I  luvo  fonnd  the 
two  Bwrcb  w«l]  together  i  «>  thsb  Uw  workinfr  oat  wf  my  plan, 
aapoeUly  if  permiasian  to  plaoo  «li«a  underground  is  obtained, 
wOl1wwnDdrqiilt«  compatible  wftli  earning  a  good  dividend  on 
£8  rat4w.  With  the  Mutual  svstem  vaniabes  the  whole  costly  and 
complicated  |wraphernalia  of  American  switch  room  apparatae 
which  has  been  so  blindlv  copied  in  this  country.  As  an  instance 
of  the  economy  eflected,  I  may  mention  that  in  a  switchroom 
ntted  for  5,000  subscribers  the  first  cost  per  subscriber  on  the 
American  ulan  is  about  £3.  10s.  for  switching  apparatus  alone  ;  on 
the  Muttinl  plrui  ndojited  at  Manchester,  the  cost  per  subgcriberis 
about  lOa  The  dinVrenro  in  coat  of  maintenance  is  ovon  more 
strikiiij,',  while  Ilif  ellicioncy  is  nltogether  in  favour  of  the  chcji[ier 
incthoij. 

On  the  Aiiiei  icnii  plan  ench  lOJ  subscribers  occupj'  9  9  ncjUftro 
feci  on  the  KwUchbourd  ;  on  tho  Mutual  plan,  tho  space  rcijuirod 
for  1<K>  i-i  exactly  ^<y\n.  stjiiare.  Au  American  switch  board  for  5,(A)0 
Bubftxibcrf  i.s  lUlJ  .")ft.  Ion);,  and  it  occupies  SiTj  wjuaro  feet  of  floor 
epuce.  A  Mutual  board  of  the  fwime  capacity  i^  4  tft.  lO^in.  long, 
and  occupies  104*7  square  feet  of  tloor  s|iaoo.  A  Mutual  board,  con- 
sequently, oo«ts  about  onv  aoventb,  and  occupies  less  than  one- 
third  of  the  siiace  of  an  American.  The  matter  fA  privacy  has  been 
80  specially  studied  I ' 
ton 


udied  that  with  tbe  Mutual  switobboard  the  opera- 
tap  "^thafe  i%  liaton  to  oamnnatioii  bHiPMii  inb- 
fpoMaa  wludi,  iritb  Aotoieaa  boaKbt  OHi  be 


performed  eoodaualljr  and  oontimonily  witboat  the 
being  any  ibe  wiser. 

Am  alritdy  indicated,  I  uropom  to  telephone  any  hkrge  town  bv 
dlvfdiOffib  into  sections  about  a  square  mile  in  area.  It  will  nob 
be  poeuble  to  adhere  rigidly  to  such  a  division  in  practice,  as 
parks,  rivers,  and  open  spaces  will  often  intervene,  and  in  very 
tkctive  commercial  quarters,  like  the  City  of  London,  smaller 
Foctions,  [lerhaiM  as  many  as  four  to  the  square  mile,  would  no 
doubt  be  found  rlesniritbte  :  bat  an  approximation  to  the  tibta  will 
always  be  p06aibk>,  .mil  allowances  suob  tM  tlUto  OOM  DO  OHlde 
without  dfpartiiiff  from  tlie  principle. 

In  'he  centre  of  each  wjuarf'  I  would  ])lace  a  switchroom,  making 
thirty  two  hrctional  or  branch  >sw:tchrooms  in  an  aren  of  thirty- 
two  !«iUttro  inilet!. 

AcrordMij;  to  the  contifiu; ation  and  general  requirementK  of  tho 
(o^Mi,  I  woldd  ot<tJibiisli  one  central  owitaimoniaaiii  Dtagsaoi  ILg 

or  two  Huch  rotiuiti,  as  m  Diagram  HI. 

This  would  give  thirty-three  or  thMy-ioiir  ewltahraoiM,  ac  Uw 
case  may  be,  for  tbe  town. 

Tbe  subscribers  in  each  section  would  be  connected,  eecb  by  a 
metallic  oircuit,  to  tbeir  appropriate  awitobroom,  and  the  Mctfonal 
•witdiroaaw  weald,  in  tbeir  torn,  be  oonneetad  to  tbe  oaotial 
rooms  by  aamany  awUlUoolNnlto  the  tratto  {wasing  throngb 
tbem  aioj  be  iband  to  require.  These  metAllio  oii«iita»  joining 
tbe  eeenoBal  flwitebroonui  to  the  oantral,  I  call  jnnotlona.  When 
two  oentralti  are  used,  as  in  Diagram  III.,  they  are  connected 
together  by  additional  junctions.  In  addition  to  the  junctions, 
there  would  be,  between  the  ewitchrooms,  a  sufficieat  nnmiMr  of 
service  wires — that  is  to  say,  metallic  circuits  ressrrad  entinly  for 
service  cornnianieationft  b<3twecn  the  opcrafrvrs. 

Tlie  niotie  oi  oi)€iation  maybe  eitiier  tho  "  Mann  "  plan  pure 
and  simple,  or  the  modification  of  it  wluch  I  have  desorilMd.  Hie 
latter  would  be  the  nora  eoomoMioal,  a*  it  aavaaa win  to  eash 
subscriber. 

At  tbe  sectional  ewitchrooms,  o[>erat<irs  -.^  ml  i  iilways,  during 
busy  hours,  be  listening  on  tite  service  wum  tor  oi-dera  from 
subscribers,  or  from  tho  central ;  at  the  central,  ojjoracorH  would 
similarly  be  listening  for  orders  from  tfio  sectional  operators. 

The  subscribers'  lines  could  bo  dii<tin};uii>hed,  as  is  usual,  by 
numbers,  each  sectional  switchroom  having  aseigned  to  it  6,000 
numboffB,  the  first  room  having  nnmlMra  1  to  bjSOO ;  th»  eecoad, 
Dumben  6»001  to  10,000 ;  so  3n  to  tbe  thiity-eeeond,  wbiofa  would 
numbm  mjm  to  laO^OOOi  Ibk  woold  jjjtwf  a 
skeletoo  list  more  than  eofietatt  for  one  telephone  to  60  mbidil- 
tants,  and  would  take  a  good  many  years  to  fill  up.  Farther 
expansion  than  this  we  may  safely  leave  to  our  children  to  deal 
witbt  but  the  plaainff  of  new  awitohrooma  midww  batwem 
old  soegests  itself  as  aa  oppeopiato  medied  tfmmOam  aiqr 
demand  in  oxooas  of  tho  capacity  of  the  aqoaro-mlle  aelMMiM. 
Subscribers  object  most  strenuously  to  any  change  in  the  number 
they  have  been  acciist<5inod  to,  and  the  noccsBity  of  making  such 
changcH  can  only  be  provided  against  by  adopting  a  conipreliensive 
scheme  to  be^'iii  wiLb.  The  u«c  'f  very  tii^h  numbers  could  be 
avuidod  by  oBMigning  each  swi'.  j  :  a  distinguishing  name  or 
code-wora,  and  numtiering  its  8ub8cril>«r8  from  one  upwards. 

The  junctionn  between  switchrooms  would  also  be  known  by 
numbers  prefixe<l  by  a  name,  or  code-word,  which  should  preferably 
be  of  one,  or  iiL  mo;  ■  i  ,^  ^  ,1.  i  1.  "  since  it  would  have  to  be 
rei>eatod  thousaads  ot  timen  nday,  and  indicate  the  locality  of  the 
section— such  as,  Chelsea,  1, 2, 3,  etc. ;  Tower,  1,  2,  3,  etc.  Sections 
that  cannot  be  indicated  well  in  a  short  word  may  be  known  by 
the  namaa  of  eohmrB— red,  Uue^  ete. 

Thm  central  ewitofaroom  need  not  be  exclusively  reserved  tot 
vputnaatt  jufltfaNin.  Ibwonhl  pcofadUjrb*  ioand  •AraatoRMW 
toeoMMOtiBiwlto  it  mbNiibMi  to  its  iouMdlato  ^ridtttty,  and 
far  thiM  •  Mpwata  iwtfeahhaart  «onU  b«  piorided. 
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The  work  required  to  obtain  a  connection  would  depend  OH  tlw 
loc»Uty  ol  the  ottUioRMid  caUad  Ml»arib«n,  nod,  voito  In  «v«fy 
CM*  mtnoMly  flKptmnoni,  woiild  1m  aon  w 
othai*. 

Ihara would  batfarMclaiMa of  eallit 


CUMl.^From  a  mbtcriber  lo  another  tituattd  in  the  Mtne  iqiia/n- 
mite  teetion  and  conneettd  to  the 

Tbo  woric  would  consist  in  the  caller  depressing  hia  lever  and 
repeiktin};  to  the  operator  (who  woutil  hemlwuys  li<reiiiTi^rl  hi"  own 
number  and  that  of  iho  man  want<>(i,  ii»  "  2ll  on  -1<KJ. '"  Willi  t)iis 
olue  iA  mU  oooneotion  should  be  efTected  in  two  aeconde,  and  n 
•  would  mMMRO  it  in  mt. 

to  4MW  /oHiad 


CtA»  IL— JVum  • 


M  Stiff  teeliuMl 
dirtH  to  the  rtmtral. 


In  this  OMie  the  caller  would  deprep^*  U\n  lever  and  s«y  to  tho 
listeninK  operator,  "20  on  6,400."  The  sectional  operator  iiu- 
medialely  aeproases  a  lever,  which  puto  ber  in  connection  with  a 
aecond  opertUor  UstenioK  at  the  oontnl,  and  says,  " 
Btao  IV  Bin*  12  MnV  »  juoMioii  betwoao  her  board  omdtlM 
oaotnl,  wkiak  sIm  mbb  «t  •  gbnoo  to  b«  di«en(ra};od.  Wbito 
•paakluf  alio  would  iw^  No.  30  thnragfa  to  Blue  1*2.  The  ooutnd 
opmitori  oo  raoeiving  the  meM*aeo  would  know  that  wue 
rsquind  to  wnnect  Bub«crtber  No.  6,-K)0  to  her  end  of  junction 
Bloo  M|  M  operation  wbidi  she  can  i^erform  in  one  second. 
Buflh  0  QOBBOeuoo  ahoald  b*  giA  thraaifh  Jn  nx  i>*ooimI«  «t  the 


Gun  IIL— #V«m  «  «HlwerjBcr  tm  tutf  tuiiamU  mriieknam  to  «k 
OH  oayeiAer. 

This  requires  an  additional  rouetition.  Tho  trailer  doproseoM 
bis  lever  and  Mys  to  hin  sectional  ofierator,  "  tt.'ilJO  on  I9,4CM] 
tbo  opa»tor  repeats  tho  latter  numbor  to  tbo  owtnl,  addint; 
tho  name  of  an  unoooupiod  junoUon.  a«  "  19,44I6|  Willesden  2," 
ot  tho  flune  time  laihlQg  tho  Boownry  oaanoctkm  oo  tho  booid. 
Tho  eaotrol  o(ierator  in  her  turn  dofireiMB  o  lover  whidi  pule  ber 
on  to  o  liatoninc  opemtor  ot  the  ■ocUoool  room  to  which  So.  10,406 
ie  oomieeud,  oad  rapeote  the  nnnber  with  the  nmoe  of  a  jnnetion 
to  that  room  which  she  Moe  to  be  free,  as  19,400,  Richmond  -2  3," 
wUoh  Janet  ion  she  slmultoneooal}'  joins  to  "  WilloMlen  2."  The 
RldlBOOd  sectional  opemtor  |>ees  No  19,406  on  to  junction  2:1, 
aad  the  OOnnoction  is  through.  The  average  time  occupied  should 
not  exceed  10  oeconds,  and  in  practice  will  frotiuently  bo  lexo- 
This  estimate  is  based  on  tho  tests  described  in  the  Ap(iondix, 
which  were  esfierinlly  dpsifrnwl  to  ftscertain  tho  avprnprf  time 
Of<:Li()ioil  H  itli  conrici'lion"  eiitiiiiij^  under  llm'  tliini  lIii-'m  -lluit  l^t, 
th<jWK>  KMiuirintj  the  co  o[ioi  Atioii  of  t  lnoo  o] n.'r:it oi-jt.  I  iiiii  ho 
satistlivl  im  t<j  the  ;iocui;icy  uf  tlitoo  nml  iiiiiiiy  ullior  tfsV*  tli.'it.  1 
ahouki  be  prefiared  to  guarantee  a  lU-i>euond  Ktirvirp  tx'tnr^n  iho 
most  distant  sections  of  an  area  as  large  as  London  if  t«lo|ihi>!KKi 
as  deM^ribed.  Ejciwienced  ojierators  will  disfiense  witli  nnu  li  of 
tlie  n|>e!iliiiiK.  I'liiif  Ihey  ivt^ee  to  woik  tlie  jiniclioiis  ratiiif<^tiiij^' 
thmr  roepecUvu  exchaoKia  i"  ruljttiou,  bejfiiuutig  with  No.  1. 
They  remember  which  tney  used  last,  so  6nd  it  nnnecesmry  to 
mention  a  number  when  asking  a  oonnoction,  both  taking  the  next 
oooBMttorof  eovieo.  Thoy  mow  eoob  other'*  *oioae>  ao  thot  it 
I*  mptrflnoBs  to  owBtlon  the  «eetloaol  aomo.    Thai,  the  loit  coa- 

■OBtlOn  would  Vo  frot  thrnii|;h  froqiMllily  in  this  way  : 


"6,200  on  19,406." 
"  19,406." 
"  19,406," 


Subscriber  to  lii^t  ojic-nitor   

First  Opemtor  to  Kt-ooti'l  oiK'nitor 
Second  o|>erator  to  third  operator 

all  tli^j  rc«t  being  understood. 

The  skill  often  attained  by  a  girl  who  begins  switching  at  the 
ag«  of  13  or  14  is  perfectly  marvellous.  When  listening  on  tiic 
fservtce  wire,  some  of  them  ran  riimprrhcnd  and  oicecnte  without 
minLalitc  two  distinct  orderK  !<jjol;t)ii  Hitnultjunxnixly  by  (lilfereiit 
■i!iihi«"r!hpna  When  a  aulwcribcr  jjivt  H  an  order  in  the  Uf  iiid  formula 
.i(  '  N'l  s,  :aid  *o  on  8o-aJid  .^o,"  tbo  k'''  fr<x)iieiitly  in-'frt*  the 
lir«t  nwiU^Upliig  in  the  holo  corrci|K)n<Jin;'  tu  tho  first  number 
before  the  fnocond  him  bwn  H|)oken,  rvnd  tlie  connection  is  com- 
pletod  by  the  insertion  uf  tho  socxjnd  plug  almost  before  tbo 
8ub>>crib«ir  ha.i  ceiu>«d  to  npeak,  and  oertoinqF  befaio  bo  Imm  time 
to  t&kt)  his  tingor  utr  the  service  lever. 

On  finishing  their  conversation  the  two  mbOOrilMr*  dopi 
their  levers,  and,  giving  their  raspeetlvo  Domfaon^  eaf  ** oBt 


leir  levers,  and,  giving  their  raspeeilvo  Bom 
e^MO  vSt"  aad  "  19,406  off."  On  beoring,  tho  t 
MUMVOthooaoMcting  (legs  and  free  both  the 


tho  subsoribeto'  line* 

amd  the  Jmotioao  for  Tortlier  connections.  Tho  sectional  opamtom 
OOold  obo  ^«o  tho  word  ofT  "  to  the  central,  thus  "  WiU**dea2,' 
tt,"  ood  "  Kichmond  23,  off,"  but  thia  would  only  be  oocossary 
when  to  bus^  that  the  demand  (or  joMtiOM  ia  io  exoeee  of  th« 
oupply,  which  would  never  be  the  case  on  a  well-managed 
«noange.  It  usually  sufScen  if  the  sectional  operator  in  a  spare 
moment  notices  which  of  hor  jtmctions  are  still  engaged,  and  says 
to  the  oeotral  "  All  ulf  but  So-and-so  and  So-and-eo. 

Districts  lying  beyond  the  '.<'2  square  mile  nrea,  in  whicti  it  may 
he  nocossAry  to  opou  rooms,  can  bo  uttnchtxl  to  tlio  general  !<yi*t<?m 
and  served  rapidly  an  any  of  tho  home  aectiooei.  .Such  an  nut- 
lying  square  is  «hawn  in  Din^rratiill.  As  in  all  the  others,  an  u[)crntor 
will  always  be  Iwtoning  for  "ubscriberK'  orders,  and  thf-re  will  be 
junctions,  together  with  service  wires-  r  i-  ;!  ric-ircst  !<wit<:hrooni 
within  the  home  area.  The  sorvico  wirtss  will  be  joined  {termanently 
to  tho  nervice  wires  from  the  home  sectional  .twitcoroom  to  the 
ccntrid,  «o  thut  ua  the  ouUying  operator  ojtliing  a  connection  from 
either  the  sectional  operator  or  toe  central,  she  will  be  hoard  by 
lM>tb.   If  tlie  connection  ia  one  with  which  the  sectional  girl  can 

If,  oo  tlie  other  hand,  the 

1  thiou^  tho  oeotral,  the  operator 


there  will  ^ve  the  oonneotion  on  a  junction,  which  the  sectional 
operator  will  indicate  by  a  word,  as  it  were,  en  piuwtnt.  Thus, 
the  oalling>  subscritier  depresses  his  lever  and  sayx,  "24,002  on 
15.00S,"  The  outlyinp  operator  depresses  a  lever  which  connects 
her  '  I  I  Ml  tho  home  Koctional  and  the  central  O()eralor,  and  ^ay«, 
"l'>,i>iH,  Ilfard  4.  '  The  fiotne  motional  girl  addn,  '•  .Striitfonl 
19,"  and  the  central  girl  kuowi«  that  she  ho*"  to  frivo  Hubj-cnber 
No.  l.'i.OOS  on  joTiHlon  Stratfonl  19,  to  which  the  r^ecuonsl 
o|)frator  lm»  already  joino'i  Ilford  4,  on  which  tho 
operator  ha.'s  put  suhfcriber  '2\,{Hlr2.  The  whole  can 
managed  in  10  second^. 

An  analysis  of  the  movomeiite  required  to  ocHnpletea  i 
by  the  Mutual  as  compared  with  the  Amerioan  i 
the  merits  of  the  former  very  slroqgly,  ood 
for  ito  aoparior  rapidity. 


outlying 
easily  w 


to 


Amkkican  System. 
Throvijh  One  Switchroom. 

1.  On  seeing  drop  fall,  operator 
turns  down  table  key. 

2.  Plticjs  into  caller's  jack  and 
*\A:u\i><. 

3.  Tc«t  liiic><  of  called  subscriber 
and,  tindiii;;  it  flOO^ 

4.  Ini>ert«  plug. 

5.  Depresses    ringing  key 
signal  CAlled  subscribe. 

6.  Replaces  table  key. 

7.  Rcplaccti  fallen  sliutter. 

8.  On  receiving  riog^off 
removes  plugs. 

9.  ReplaoaBii^K-off  abutter. 

To(d». 

Amkrican  Svstkm. 
Through  Two  .VuiVt  'inxv^rA. 
The  number  of  movements 
wuiil  t  be  double  that  for  one 
Hwitchroonit  or  18. 


Himui.  ('o.*8  Svstkm. 
Thronffh  One  Stritchroom. — Cor- 

rpfpondinp  to  Cti^i*  T. 

1.  On  receiving;  callorV  order 
through  telephone  lidwayo  to 
hor  ear)  o|)onvtor  iohi*  called 
Hubscribcr's  line,  and,  finding 
it  free, 

•2.  In.scrts  plugs. 

.3.  On  teoeiving  thowotd  "aff" 
removes  plug. 


Total  IS. 


Throvijh  Three  Stritrhroomit 
The  number  of  movements 

would  bo  thrioo  that  for  ooe 

Rwitohroon,  or  87. 


Total  L'T. 


Total  3. 

Ml  TVAL  Co.'s  SV«TEM. 
'/'hioiii/h  Tiro  Siifit'  hi'CfOin^. 
Ia.  OjHjrator  A  rweivr-*"  callt;r'» 
order  an'l  inscrtH  plu^  in  a 
junction  tshe  aeint  to  btj  free. 
2a.  Depresses  key  and  ropaala 

order  to  operator  B, 
3  Who  tests  called  subecriberV 
line,  and,  finding  it  free, 

4.  Inserts-  pKijjl. 

5.  On  receiving  "  ofl "  operator 
A  romovoe  her  pluoa. 

6.  Operator  B  does  ukowiN. 


TbtalC. 


Through  Tknt  SmIehroomM.— 

Corre*poi»dlng  to  ClsM  ill. 
I  A.  Operator  A  receives  caller's 

order,  and  inserts  plugs,  u«iag 

a  junction  she  sees  to  be  free. 
2a.  Depresses  key  and  ropo>li 

order  to  operator  B. 
3n.  (»i>i-i;itor  B  inw^rts  plugs, 

usin^'  a  junction  ahu  to 

be  free,  mid 
4  it.  Deprtsi^uH  key  and  ropoats 

order  to  oi»erator  C, 

5.  Who  tesu  uuUod  subecriber's 
linn  and  finding  it  f^OOi 

6.  inserts  plugs. 

7.  OperaUtr  A  reoelvo*  ''off* 
and  removes  plugs. 

«.  Opontor  C  reoaivoa  "off" 
•no  nmovee  plugs. 

9.  Opwator  A  gtvaa  "off"  to 
oporator  B. 

10.  Operator  Bienxma  ploga. 


Tot.al  HI. 


NuTK.  — Mov^onte  Ia  and  2a  and  tin  and  4b  are  simulianeout, 
ooo  being  done  with  tho  loft^  tho  othor  with  thoifght  band. 

ItUwidieirt>  Uwwfar»»  thflh  nnsMr  ■ptohing.  thoro  t»  about 
lihrao  tfaaea  the  work  with  tho  AuKlBao  tiuui  with  tho  Mutual 
system,  and  (hat  the  latter  has  but  one  iftore  movomnt  to  getting 
a  connection  through  throe  switchrooms  than  the  former  hat 
through  one.  The  plan  I  propose  is  adapted  to  give  »  quicker 
service  than  the  American  one,  even  supposixkg  the  mcehanicaUy 
and  financially  impoesibe  plan  of  concentrating  all  'ahe  subecnbere 
lines  in  one  huge  oeotral  switchroom  were  adopted.  It  is  this 
fact  that  enables  me  to  advocate  with  tho  fullOFt  confidence  a 
multiple  (iwitchroom  plan  a*  the  host  monnn  of  toleplwning  a 
preat  city.  The  nio<iitied  .Mutual  eyt>tom  in  comblO*tlen  with 
«uch  Hwilcbroomi!  Kilve)<  the  problem  of  how  to  deal  with  very 
liiTgo  excbiuigos.  It  enables  t«e  greAte«t  ximplicity  be  main- 
tained throughout.  It  contains  within  itr^U  the  piincipb  of 
indefinite  expansion,  and  the  larger  tho  nninbei  of  ^ubtfibers  it 
htiK  to  coi.»e  with  tho  more  conepicuounly  do  it*  merits  ^hirfS  Out. 

The  size  of  the  switchroosts  would  be  kept  within  rofcsOnable 
limits,  and  the  apparatus  conseauently  would  be  simple  and  ^beap^ 
Tho  largest  would  be  the  central,  but  even  this  would  have  to  dwl 
with  oaqr  40,i000  lines  when  the  maximum  of  160,000  aobaemlMm 
CMDO  to  ho  Naohod,  aliowing  the  ver;  liberal  proporbioa  W 
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par  csDt.  cf  juocUoDB  I  aftprabmid  no  difRovlty  whatever  in 
•mnsioe  40,000  Uii«  ia  «ae  looai.  Tbo  floor  apMO  required 
wMkf  only  be  about  twiootlwt  BOW  wutad  for  6,000  llim  eo  the 

Americaa  plan. 

The  rem  nod  other  expense*  of  eo  amy  switchroomii  may  be 

argc<J  aa  an  objection,  but  1  do  not  conoider  it  at  all  a  perimii!  ono. 
Small  apArtmi'ntJ*  woulii  ■'utiice  for  t lnj  i-r^rt ional  romii"  ;  innny  of 
iberr.  wou'J  be  ill  clicuji  nt.-i^;fibo\irh<)Oii!-,  and  all  could  1>l'  tofi  tloors 

It  may  also  ho  said  that  the  liumlx-r  uf  o[><.-nUt)i?'  ixiiinred  Mould 
be  {freat ;  but  «o  it  would  be  with  any  Hyst«-in,  and  tin-  w-.i'_'rf  i>i 
k  (ew  eeore  of  f,'irls  ur«  neither  here  nor  thute  wiien  ihu  evulitjiuitas 
'in-rni/^e  etR-ct<j<l.  iind  the  \iti/.c  to  be  won  by  any  oora|iany 
^iKiuK  ^  good  oitd  cheap  ae^rvioe  in  «tuch  a  town  aa  London  are 
CBnatofereti. 

Such  a  service  would,  I  believe,  produce  a  circle  of  between 
SDyOOO  and  40,000  aubacriben  in  the  oourm  of  three  or  four  yeara. 
B«fc  niipueing  tlwt  London  only  manwed  to  attain  the  preaenl 
iair«|  of  OoUiihieto  witbia  that  poriod,  tha  anuber  woold  bo 
aB^OOOu  Thio,  At  £8,  wonU  nMm  •  groaa  onnaal  ravenne  of 
fiEHtOOO,  and*  deducting  80  par  eaat.  igr  workint;  ox|icn8e8,  a 
DOfe  nvmo  of  £112,000.  na^taliaed  at  6  por  cent.,  the  aum 
napKBanttid  woold  be  £2,24O,00O,  or  £00  for  each  aobwiriber 
cwiBOoted.  How  atich  an  amount  could  be  expended  I  cannot 
tma^oe.  With  a  nwitchroom  in  the  centre,  or  nearly  «),  of 
avery  »qanre  mile,  the  avcragL'  Icn^'tli  of  the  subitcribcn)'  linen 
would  be  only  a  (|uarter  of  a  mita  The  oo«t  of  wirefi,  imntrumenti*, 
astd  Kwitchroom  httinipt  would  be£lOporeub»criberattlio  out«ido. 
U'^bitifig'  fr.ich  niihsrrincr  with  nnothpr  t'Ht  as  hiK  fhare  of  the  coat 
if  the  juiioMori  litif-i-  .-uid  Ctntriil,  there  woidd  remniii  n  bidance  of 
ibti  ytic  tsubscnbcr  for  coivduiL;',  labour,  and  mi.trcllanoii',  e\)>(fnf<eiii. 
i  ro(>eat  that  I  do  not  know  hou  nucli  u  suin  cohM  be  f']^  ni,  und  1 
h<?Iif>ve  that  after  a  short  oxiicru  ucn  a  .'^iibftfi  ij»lioi»  of  i\S  would  bo 
;  jtid  unnr«>^/i;irdy  In^di,  .'Mid  <'H(iabki  of  substantial  reduction. 
iiat  tti  oumid  buvli  It  it.»ult,  Uiu  nyHtematic  working;  out  of  a 
Jefinito  plan  rau»t  be  infiioted  u|ion.  There  must  be  no  patching 
of  patches,  and  the  fimt  objuct  of  tho  undortakere  uiunt  not  bo  to 
■aauke  monev  by  hook  or  by  crook,  but  to  establish  an  efficient 
ascbaago.  ^That  done,  the  roet  will  follow  of  iUi  own  accord,  and 
tba  reward  will  be  rieb  exooedin^. 

Mr.  Proeoo  baa  abowa  oa  how  flacieat  tetepboaic  oammaaloaUon 
ean  be  aafeabUabed  with  Pkria  and  other  dirtant  totnw ;  and  one 
eMMOqaoDoo  of  the  adoption  of  audi  a  ayfftetn  as  I  bare  deacribed 
wtxuld  ba  tbat  London  subFcrihora  would  be  able  to  spouk  from 
tboir  own  ofBeea  and  hou«oa  to  the  offices  and  houses  of  8ub«cribers 
in  Paris.  The  adoption  of  tiiotallic  circuiUi  in  BrusacU  and  many 
other  continental  townn  would  bring  them  aUo  within  ranj;c. 
Without  metallic  circuit*  tho  itcopo  of  long-distance  teleplionint; 
\i  reetrictod  within  much  narrower  limita ;  for  inntanco,  L<ondon 
«ub«icriber8  ctuinot  nt  pment  Hfieak  to  thoao  in  Mancheater  or 
Liverpool,  except  by  the  aid  of  ii)«oial  appomtua  oorraapondin((  to 
that  which  T  would  niake  uni^er^.d. 

Tbii  ^il'„-o>-?»  of  ll I L- Mutual  Tclrphono  ('om]fjvriy  in  Manchester 
rray  be  citetl  tostonce  of  wlwt  i»  possible  wiib  low  rate*  and 

'  t'lxxi  i>er\'lce.  Tho  rate  is  £u  to  Kharcholders,  and  £6  to  othero, 
.r;ii  the  .ivera^t*  i«  very  n«»rly  £5.  KM.  Thn  e^ohnngn  com- 
■iienf:(-<l  woiUiii^'on  Febniarv  '.Nlh  l.u-t  with  bS  Kidisci  ibi-rw.  (bi 
June  30c.b  tberu  wuro  113  teubstubcrs  connected,  and  the  licl  pculit 
OQ  the  month's  working  for  Manchester  centre  woe  at  the  rate  of 
4*64  per  cent,  per  annum  ;  on  July  Slat  tbo  number  connected  waa 
SQOb  repveaentini^  .a  revesee  of  £8,M0^  aad  tbb  profit  oa  the 
aoothla  workutu  was  at  the  nate  of  vtH  par  oaat.  per  aaaum.  At 
lb*««Mdate  tboaaiowitMpMdadoa  the  Maameatar  exohaiiKR 
waa  £12.M0.  tcarody  £24.  Ifib  par  aabaBrlber,  wbleb  aam  not  only 
represented  the  coi>t  of  joining  up  the  506  aub«criben<,  but  included 
provision  for  future  'Ic-volopmenta  on  an  exceedint;ly  libciid  scale. 

1  think,  therefore,  that  wtn  ia  roaeoo  to  believe  that  tolephony 
may  bo  both  good  and  cheap  at  Uw  aaaw  timai  aad  that  la  the 
fatarait  wiUbeboth. 

APPENDIX. 

On  an  eiristinji;  esTchnnpfo  worked  according  to  Mann's  system, 
c.""h  Ofiorator  in  ordinary  cour»o  of  buHinoHF  doala  with  lh<'  con 
un.UOM  y>or  lioiir,  or  exactly  three  per  tuiliUlc,  uf  which  about  lialf 
have  to  be  obt-ained  from,  or  given  to,  oijerotorc  at  other  hwiteb- 
mocoii.  Ow  n  KiKjcial  trial  h«inf»  made,  by  sevoiul  iiii*|*ctoiH  boiin; 
pot  on  an  OlxjraUjra'  wrvico  wire,  with  inrtlruction.H  to  NUpjilemtint 
the  ordinary  tratric  by  demaiidin^;  connectinn.'*  incc.xKaiit ly ,  tbo 
'ij»-rAlor  !!ueccwfully  liejill  with  .'I.'jT  connections  in  exactly  one 
lio>ur.  iilie  tbwc/oru  ^ol  tljfouj^h  i  SW  |xir  nii«ute  for  UU  coftucctl 
tive  minutee,  which  gives  an  average  for  each  connection,  including 
tab«equentdiaoonnectiona,of  lOilflaeconda.  Oftbeso  she  completed 
K  herself.  223  had  to  ba  aahad  fcooi  aaetharewitdhtaaaa,  and  42 
were  giren  to  aaotber  awttduoom.  AH  the  oaaai  laoldonul 
woffc  waa  ptoperfar  p^formed,  such  as  informing  caller*  that  the 
aobaerlbor  waiitad  wae  engaged  ringing  up  callon,  and  notifying 
that  th*  eobaenber  prorionaly  adriMd  as  eofMOd  OOald  BOW 
ha  bid :  aaawariflg  repeated  demands  from  impatnat  callan  for 
tOftam  or  dilatory  subscribers  ;  informing  operatora  at  Other 
avaduooaa  tbaitaabncribers  wonted  could  not  be  had,  with  tho 
reaMna,  and  sabaequently  advising  that  they  wore  true. 

.Special  teata  were  made  to  ascertain  the  rate  at  which 
oonnectionsi  involving  the  attention  of  three  rlifferent  otttiators 
(ctirr€*jiondin^ to  Clajw  III.  of  tho  pro[>cMod  I>ondon  wystein)  could 
be  con)|ilet«(l  and  snib««]rieiit  ly  pot  rid  of.  For  tliis  pur[o«€  a 
:n :»lcl  ct)n\ crHati  I  i  .  irriin^fcl,  cjich  subiccribor  on  boitit;  rung 
liein^  t^old  .  'i'<ii.«t  tn  thn  f<"!"|>honc  manaiTPrV  otKcc  ;  i?  there 
nnc  of  my  inflj)Octor8  at  yim:   fil.u  c  -.iLr.v  ■      Two  tf.-<ta  were 

made,  in  each  caao  20  ooosecuttve  coanecUooa  being  demanded 


with  anbioribora  taken  at  raadom  iron  tiie  Uat  ,  except  that  only 
tbooa  were  selected  whose  connections,  owing  to  the  portion  of 
tiMir  praniisee,  would  have  to  be  handled  b^  three  operators.  It 
waa  agreed  beforehand,  that  if  aov  subitcnbcr  called  for  left  his 
bell  unanswered  for  00  seconds  the  exjierimenter  would  tell  the 
Mfierator  to  diaoooaoct  and  give  another.  Tho  teat*  took  plaoa 
iluring  biwyhooraof  the  d^,  aad  were  impoaed  oa  theordhuury 
trortie. 

T*!"-^  .1.  Twenty  connections  werf>  made  but  tlio  twelfth  .nub- 
sfri  be  r  linked  fordid  not  answer  within  the  i  i^tjulatnu)  nnnut-e,  M 
that  oidy  II'  model  conTerwktion--*  were  liehi.  The  tiihl  connection 
was  uiikcti  at  loh.  Im  ,  and  Utc  twtiiiUOth  wa>>  dune  »illi  at  lOh. 
19m.  40(1.  I lexl 111  t inj:  one  minute  lost  over  tbo  fubisr  ribcr  not  ob- 
tained, the  average  for  titc  19  conversationit  Lad        oo  .b  secondly. 

TV*/  H. — Twenty  connections  were  nske«l  for,  but  one  sub- 
scriber wait  un^'ugtxl,  and  two  others  did  not  answer  within  the 
regulation  minute  ;  consequently  only  17  model  conversations 
were  held.  The  first  oounectioo  was  naked  at  noon  ureciaely, 
aad  the  tweatietb  waa  done  with  at  ISb.  14n.  SQa.  Oadnetiqg 
three  niaataa  loot  ovw  tiie  three  aot  obtaiaod,  17  ooavonatiOM 
were  oompleted  ia  llm.  SOs.,  giWog  mi  average  of  40  aaeaada  par 
oonversatram.  Of  the  690  seconds  occupied,  only  136  Were  taken 
op  in  n'-kintr  for  and  making  the  connections  ;  the  balance  waa 
oonsuiucd  m  rin^in^  the  sutwicrtiters  called,  by  their  delay  ia 
aaawering,  in  patting  the  modal  qaaatioa,  aad  reoeinQg  tlM 
repUee  wEieh  were  not  alway*  ooafiaed  to  a  nMaoayllahie  oe^ttivoii 


Eki:  \ti"m.  In  .Mr,  I'reeco's  paper  on  "  The  London  l'ari.«i  Tele- 
phone, "  publinhwl  in  our  last  issue,  in  the  lQ.-^t  [Mira^r.'uih — pOBS 
2l2-'tbe  figures  1  8  and  3  ahonld  road  18  and  S.— Ed.  E.  E. 


I>i.-«cxHsioN  o.s  TiiK  Papers  of  Mil.  I'tictra*  aKD  UlU  Biomn. 

It^|er4leaaral  Webber  said  thai  iti  such  n  paper  as  they  bad 
heard  from  Mr.  Prcecu  they  were  at  a  disadvantage,  because  the 
reader  was  naturally  tied  down  by  his  official  position,  and 
did  not  give  to  himiMslf  or  thoae  with  whom  he  was  associated — 
they  hein^"  (mblir-  of!ir«  n«  nil  the  fredit  tbat  they  dewjrved.  No 
doubt  intuiy  of  tho.ve  pret'eiil  hiul  «at«hod  what  had  been  called 
long  ili-tanr<'  telephony,  nn  aecounts  came  out  in  the  public  presis 
from  year  to  yejir.  They  had  T-oeti  report*  of  cxpei  iinent.f  that  h-ul 
been  iiuuiu  tiotwtjvn  I'aiitt  and  iirutMclH,  iiJ<M>ciatc<i  with  names 
which  he  need  not  mention  there:  and  |>erhnpt>  they  luul 
wondered  that  during  so  lonjr  a  jienoil  no  trrcat  MucceRS 
in  oxtablishine  long  cR^t.ance  telephony  had  been  achiev  ed 
at  an  earlier  uattj  It  wius  owing  lo  ilr.  i'recco  and  to  tbotie  con- 
nocted  officially  with  the  telegraph  departments  of  Great  Britain 
and  France,  aaaiated  by  that  groat  factor  the  public  purse  of  both 
eowitHeab  tiiat  loMrKlMaBee  talaphen  had  heea  BadaaeaeeaH  i 
aad  that  ebiefly  for  the  reaiee  that  Iheae  eantlaaoeBearir  aav  lhato 
it  waa  neoeaeary  to  have  a  metallic  retura.  Ihoaa  who  hmati' 
gated  the  aubjeot  in  previoua  yean  bad  la  view  the  atiHriiw  et 
existing  tales«apb  liMOi  all  ef^wbieh  had  earth  returns,  andfall 
their  effort*  ware  ia  thah  dhreatioa.  Tiie  credit  of  ahowlng  that  a 
meullic  return  waa  neeeaaaiy  wal  dae  to  their  oblef  electrician, 
as  also  was  the  indoeiae  of  thoae  wlw  Imd  charge  of  the  public 
purse  strings  to  incur  tho  necoetiary  exfienditure  to  enable  it  to 
bo  done  in  the  way  in  which  Mr.  Preece  had  deacribed.  The 
achievement  which  Mr.  I'ree<-e  h.id  doseribed  waf  one  of  tho  mo«ti 
niar\ellou-  public  worki-  of  thi.<  kind  that  hari  be«n  uii'icrtaken  in 
this  country  and  in  thih  century.  Aw  repirdod  Mr.  Bennett's  iKipcr, 
be  Wtt*  !<orry  it  had  not  been  i«ad  in  rrtmjni  nR\t  dewervod.  He  al«) 
thought  ttiat  a  great  many  preaeot  had  aai  been  able  to  rculiMi 
the  value  of  what  he  had  brought  before  thorn.  Ho  had 
described  the  Mann  system  of  telephone  exolian^fot',  or  rather 
he  would  have  done  ho  if  he  had  had  time.  Tho  whole  ijuoftion 
waa  one  tliat  v,i\n  very  much  before  tiio  introducen*  of  the 
telephone  in  this  country  in  ISHO.  At  that  time  tho  advantage  of 
a  metallic  return  was  well  known.  Bat  it  was  a  serious  uaestion 
to  thoae  who  had  to  find  capital  for  tho  eetabliahment  of  telephone 
exchangee  in  tlie  towoa  of  Eotope  to  iaoor  tbo  ooat  of  two  wirea 
to  e«-<ary  aobacriber.  The  ooat  oi  eaa  wire  wa^  a^,  410  par  Baila^ 
and  the  doubting  of  that  foralaigeByetemBieaat  a  very  ooaaider. 
able  outlny.  He  must  admit  that,  being  largely  interested  in  that 
e!<UabliHlHncnt,  when  he  had  togivehia  vote  be  gave  it  in  favour  of 
one  wire  an>I  earth  rcttiriia.  Tito  ofioct  of  induction  and  other  difll> 
cultIe<^  harl  ^ince  brought  about  tlie  ooooloaion  that  tbedoublewfra 
was  the  bext  He  t  bought  this  was  the  natural  cooolt  of  experience, 
and  bo  wak  glad  to  aee  tltat  people  were  going  to  oae  this  systom. 
But  they  must  also  recol!t»ct  that  the  Mann  syvtem  necesjiitated  a 
third  wiie,  not  a  third  wire  to  every  subeicriber,  but  one  between, 
Kay,  'At  or  iV)  hubucriuerh  ;  and,  therefore,  incrCAfcd  oxjiondituro 
tx'r  .«ub!>crilter  w.a-"  necetvyiry  in  the  phajie  of  capitjil  outlay  on  lines- 
\Vhile  the  ap[)licjtt ion  adiiiitte<l  at  once  of  tlio  Bimplilicalioti  of  tho 
exchange  room,  the  complication  of  linen  wa-s  to  a  certain  oittont 
increji^ie<l.  The  really  intcre-sting  point  in  Mr.  Bennett's  [xvper 
w.-i.-i  tlio  discovery —  ho  believed  ho  wils  right  in  calling  it  his  (Mr. 
BttDuotl's)  duicovciy — that  Imd  been  jxjinuil  out  to  them  m  Diagram 
rv.  It  was  a  meet  interesting  outcome  of  his  investigations  and 
experiaace,  becauao,  admitting  that  tho  Mann  s^atem  was  tbo 
best,  this  aanailio  a  braacb  wire  iataemy  aalHNnbiv^oiBaa  waa 
an  importaal  laatar  hi  tlieaacoeaaaf  thaaenima  Bat  Hr.  Beoaett 
did  not  give  oradil  to  oaa  aiatial  faatare  af  the  antem  ba 
(the  speaker)  aimatad  hi  1888, at Cha Soeialgref  Aria.  He peiatei 
oat  that  the  mat  delay  ia  tolepboae  eaewQgte  waa  da*  to  a 
ayatan  whieh  aad  beea  brovght  to  thia  eoaatiy  by  penoaa  who 

*  Mr.  Preeoe's  paper  on  "  lha  LoadoS'Iteia  Triephoaa  Una* 
waa  givea  ia  our  bat  iaaae. 
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had  only  st&rtod  excbaneee  in  America,  and  liiui  not  fonod  OBtone 
fondauiental  error,  and  tnat  wan  that  all  telephone  exchangee  were 
worked  by  the  switchroom— that  ie,  the  central  office— having  to 
call  up  a  »iih(»crH;»r,  fvnr!  it  Wfts  thai  which  ("nHfied  dclny.  But 
once  the  (lublic  had  bpcn  (Mlucalwi  tn  follow  tliii*  systeni,  it  was 
extremely  (liilinii It  to  rHnti<:ti  them.  Ho  mivoentfi  tin-  closini,'  of 
all  the  Oltict^  anrl  KLarlin^'  anew.  Thn  mccoyii  of  Mr.  HonnetVa 
sy«tcm  wo-i  niniuly  due  t.o  tenehinf;  f<iili->ciil)L'r<<  it  wiu4  their 
duty  to  call  u[)  their  Corrc-''[ indent  <iir(!rtly.  A«  roon  a.-^  tlicy 
were  tftufjlu  to  do  that  they  would  get  rid  o£  tUl  duUy,  and  as  noon 
that  wa><  rcoogrii.'M:^r|  in  a  few  exchanges  the  rest  would  aoon 
follow.  Th«r©  was  no  doubt  that  thedouble-wire*yetem,  together 
wHit  (he  eeeential  part  of  the  Mann  aystoni,  would  eimplify  telv- 
Bhoiilo  work  in  the  future  Mr.  Kennett  deecribed  how  the  young 
tady  in  the  ewitchroom  had  two  little  telephones  attached  to  her 
mn,  by  whiob  mmoB  she  waa  placed  in  oooununioatioo  with  50  or 
40  iiubw:riben^  mhI  by  wblib  •  caoMttMt  OMMmt  pl  Hm  nrtteh- 
nom  apparatw  WM  nwail ;  bltt  wlwi  tb^  «iinM  to  OoiNid«r  what 
it  would  mean  to  have  wires  attached  to  year  ears  In  communica- 
tion with  SO  or  60  persons  he  mnet  lay  il  waa  a  r«ry  aerions  thing. 
Mr.  Bennett  told  them  that  the  young  ladim  had  acquired  the  art 
erf  not  going  mad  in  a  wonderfully  short  time,  and  if  they  began  at 
16  or  16  they  would  never  have  to  be  sent  to  a  lunatic  asylum.  He 
must  say  that  it  was  a  detail  to  be  overcome,  no  doubt,  but  it  was 
likely  to  be  |>roblematicj»l.  Mr.  Rennett  told  them  that  this 
dilHciilty  of  facing' ttie  demmid  fur  t^-kphonic  exchangee  in  large 
ciiioa  like  London  had  never  been  faced  b?frir«.  He  wottid  ramind 
him  that  in  IHSO  he  (the  «i>ejiker)  laid  out  tho  City  of  LoBdoB  for 
200  exeh<inpe(<,  -ind  ()lani»  wore  publioheyl  at  t^.e  time. 

Sir.  D&voy  ^-aid  that  Mr.  I'reece,  svtio  was  rcsixjnsiiblo  for  over- 
coming; the  dtlltculLjes  t»f  tlie  London- I'ariw  line,  had  not  told  them 
all  the  ditfieultiee.  He  would  like  to  a.-sk  Mr.  Preoce  whether  one 
of  the  trreal  diffieiilties  was  not  that  of  sending  a  memnajie  throiiph 
a  submarine  rjihle.  He  thought  a  mechanio-nl  illu.strut  ion  of 
assisted  iuduutton  might  aerve  U>  nvcl  on  their  miml.t  the  crcat 
benefit  which  bed  hem  derived  from  what  Mr.  Preece  hod  told 
waa  the  greatoM  improrenient  in  tho  svstom.  He  bad  shown 
(WO  4Ua/ptmm,  cue  to  fllaetnMte  vhaft  m  tihe  mMher)  aiKbt 
eriiatod  ndvetieB,  aod  the  dbar  aiaiiited  indaetloB.  a  tbsy 
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drew  two  parallel  linea  and  put  two  geared  wbeeb  between  (oe 
wires  and  touching  them  (aseuming  them  to  be  ^;eared  together), 
and  applied  force  to  the  |ieripbery  of  one  wheel,  it  wonld  resist  a 
force  which  wa«  applied  in  the  opposite  direction  on  tbe  periphery 
of  tho  other  wheel.  That  was,  if  they  pat  in  an  even  number  of 
wheels  geared  together,  they  had  an  illustration  of  resisted 
inductioti.  Bnl  if  they  put  in  an  odd  number  they  got  assisted 
induction. 

Prof.  SUvanus  P.  Tbempeon  aaid  thoy  were  fjrcatly  indebted 
to  Mr.  Preeco  for  hi«  clear  deaoription  of  the  Ixindon  I'arifl  tele- 
phone, and  lie  (jmte  agreed  with  General  Webber  tiiat  they  ou^'ht 
to  credit  Mr.  I'roece  with  a  little  more  than  hi.n  own  inLxJcHty  liad 
claimed.  He  and  bis  coadjutors  in  the  General  Vofi  Ofhce 
deserved  great  credit,  not  only  for  the  work  done  in  thie  pariiculur 
extension  of  tho  telofihonc,  but  for  the  work  they  did  years  ago — 
more  particniftrly  in  .N'eweiwtle,  wiicn  they  le<l  the  way  to  tlio 
eetabliehmenl  uf  uxcbongcis  on  a  more  rational  plan  than  that 
which  ca»te  over  from  America.  They  were  eo  apt  to  think  that 
American  electricians  led  the  way  —  they  told  them  they 
did,  and  ncnaatoMUy  tibay  were  believed  for  want  of  further 
informalisii.  Hov  «he  faai  was,  tbey  (the  English)  led  the 
wnrld  in  tohfiliiiiwite  wmk*  and  not  tbe  Aaaarioana.  Mr. 
Praeoe  and  the  IVirt  Ofloa  oMdala  at  Newceatle  aatabUihed  a 
better  way  of  InyingOQit  an  exchange  than  the  American  plan, 
and  their  8cotc)i  frienda  bad  still  further  improved  on  it.  The 
British  Font  Office,  moreover,  bad  availed  itself  of  still  further 
improvements  that  had  been  made  in  signalling.  He  had  the 
misfortune  to  differ  from  Mr.  Preeoe  as  to  the  theoretical  working 
of  telephonic  circuits,  but  that  did  not  i>revent  him  from  admiring 
tbe  good  work  he  had  done.  Mr,  Preece  had  said  that  he  did  not 
know  to  whom  W.1H  duo  the  credit  of  usinj;  a  Hhunted  eonden?er. 
He  tliought  if  Mr.  i''reece  would  ref'^'-  rm  nld  work,  Krtll.'r's 
Journal,  ws  would  find  a{iaper  by  Hrlii,;i  ;  . ,  i  .i  i^'iti,  in  whirh 
the  etfect  of  using  a  f>hvir>ted  condenser  for  ntopjting  ^jiaiks,  or  the 
effects  of  electromni^nutie  inertia,  waa  clearly  pointed  out.  He  was 
glad  that  Mr.  Preeco  had  .•uxcepttHl  tho  proposition  that  ret-ardation 
duo  to  induetion  wan  antjvffoni!  i  k  ,  .ii  i  t  i  i  ur.  i  iir««.  to  tlie  retar- 
dattun  due  to  actual  cainacity.  iie  na<l  tohi  them  that  a  condenser 
properly  shunted  could  be  made  to  counteract  the  effects  of  self- 
induction.  He  wished  that  Mr.  Preece  would  believe  that  induotioo 
aonld  eonnteract  the  eflbota  Of  capacity.  TheceaaoawhythiyeonMl 
tolaplie—  through  linaa  havfag  capacity  ma  bwaua  of  fndaatloii. 
That  tntber  difficult  prepoaUion  waa  laid  down  by  Mr.  OUvar 
Aavtaide ;  he  (the  speaker)  found  i(  very  bard,  aod  ha  knew  (hat 
Mr.  Preece  bad  not  accepted  It.  Their  attention  waadraVA  to  tbe 
very  pretty  mechanical  method  of  Ulustrating  assisted  and  reiiited 
Induotion;  ba  wonld  poinft  ont  that  it  bad  been  (^taa  to  Prof. 
CHhrer  Lof^a  '*Mod«ni  Tiewa  of  ElectrM^r."  TbXm  ihowed  them 
(bat  the  energy  was  not  prop«(7at<>d  up  one  copper  wire  and  down 

another,  but  acro^t  the  nie<liuni. 

A  Member  a.»ked  -Mr.  Hennott  whether  it  wa.^  [jossible  to  reoon 
atruct  Cxi»tinj;  exehfinj^ex  Ijy  Kubstlilntinjj  double  wiref  for  j-ini^le 
without  pulling  them  to  pioeoH  ;  or  whotlier  it  would  be  neoeiuMiry 
to  do  us  thoy  had  done  m  M.^nclieKtor  -  vi/  ,  make  a  new  exchange 
altf^ether  7  lo  that  case  the  enormou<>ly  watered  capital  of  the 
National  Telephone  Cam{>any,  which  amounted  to  about  three 
millionn  of  money,  would  bo  abeelutoly  ueeleaa.  Would  the 
present  company  bo  abt*  topttt  «pdOllbl0  wbaawitlMmtpNdlMinK 
a  loM  of  capital ! 

Kr.  S.  F.  Watkar  congratulated  Mr.  Preeoe  on  the  reeulte  he 
bad  obtMoed,  aod  aaked  u  be  bad  bad  any  (rouble  with  leakage  on 


the  London-Paris  line.  As  to  Mr.  Bennett'a  paper,  be  had  loqg 
been  of  opinion  that  tbe  question  of  the  inrrvase  of  telephom 
exchanges  must  be  faced  sooner  or  later.  Ab  r-oon  ai<  the  monopoly 
had  futly  expired  there  wom  no  doubt  there  would  be  an  cnormoa" 
devflopmont.  Everyboly  would  have  tclepbonee  if  they  ifiM.l 
have  them  ehe«|.i.  But  no  matter  )iow  inueh  branch  cvotrai  w«« 
multiplied,  the  more  the  subficribcrH  were  increased  the  more  tb(7 
tntifit  tinilti[ily  tiieir  coonectiriK  lines  ;  and  he  thought  when  they 
got  beyond  a  certain  point  the  rate  mui^t  j;o  up  or  the  dividsml 
would  Kodown,  mde^^«  ihey  could  nave  tbe  incroaBod  cost  inaitotW 
way.  He  was  •  rv  [  le«-^e<i  to  find  Mr.  Bennett  tackling  thv 
pubjeet^  Att*-niiikUL:t  was  one  of  the  biggeet  chatgc^,  and  ii  M.-. 
Bennett  could  re<hice  its  cosl  in  the  way  he  Buggeated,  witheat 
•ending  telophoidc  young  Udies  into  lunatic  aaylums,  he  would  pal 
universal  exchange  work  several  degrees  forwivd. 

Mr.  Blakealer  asked  ao  to  Diagram  4,  in  which  Mr.  PleeoegtH 
a  long itudinal  section  of  (bo  Una.  He  had  put  the  telephone  at  St. 
Maigaret's  Bay  in  sboat  Mud  (be  telephone  at  Hangatte  in  iliiui 
If  be  (the  speaker)  undanload  aright,  tbe  St.  Margaret's  Ba 
tele|4ione  waa  in  shunt  whan  tuod  to  London,  btit  when  anybedv 
was  talking  to  Paris  it  was  not  necessary  to  shunt  it.  This  wsi 
very  intoreating,  but  he  thought  that  fact  could  not  be  taken  u 
univeruJly  tniOb  It  wonkl  m  better  that  telepboaee  should  be  io 
neriee  in  «UMir  eaaaa.  The  way  to  decide  whether  they  shoaM  be, 
depended  upon  certain  properties  of  the  cable  it«elf.  b 
Fig.  I  there  was  some  ml><takQ.  Ho  supposed  Mr,  Preoce  did  oot 
mean  thnt  the  current  hepan  to  fall  or  rij»o  mddenly  and  eniW 
suddenly  ?  Il  bekjan  gradually  and  reached  ite maximum gra/iiiiiUy 
He  was  very  glftd  .Mr.  1'  reoce  had  arrived  at  the  iirineiple  of  the  ut  ot 
the  !<huntea  condenser.  He  (  the  speaker)  worked  out  the  theory  of 
the  condenser  in  «>eries  and  shunt  cirrjoita  in  18*4.  Prof.  Thompwo 
haiJ  mentioned  that  somebody  else  had  ui^  a  nhuntod  condenser 
before,  but  he  did  not  think  they  ^avu  the  theory  of  it.  Sir 
William  Ci.'ove  made  very  rcmarkablo  expcrimente  with  a  con- 
Uenfcer,  but  it  wa«  for  »cud,in){  large  currcnte  iiito  tbe  primaiy  ol  t 
Kuhmkorff  coil  by  means  ol  an  electrical  machine,  and  gttMflg 
extraordinary  sparks  in  tbe  secondary.  He  knew  tbe  elltot 
produced  by  the  oondeaMT,  bat  bo  dui  not  «MMOBb  to  axpUn  it 
He  (the  speaker)  would  have  l&od  to  hava  Bade  farther  expkna- 
(toaa.  Tbo  whole  thing  was  very  intorM(iB{g,  but  it  reqmrud  s 
bettor  mauMiy  than  ba  had  to  carry  tbe  taetooithe  case  in  bis  heuL 
Mr.  Oavey  briefly  deeoribed  tbe  system  used  by  the  Vmi  Office- 
It  consisted  of  a  BMtolUe  loop  and  signallii^  arrangeioenu,  a 
small  shutter  held  up  automatically  bv  tbe  current,  and  a  mdaU 
indicating  needle.  If  the  renter  wanted  the  attention  of  the  ids- 
phone  exchange,  by  pressing  a  button  the  shutter  fell  nnd  tbe 
ordinary  connections  were  made.  When  tbe  renter  had  complft<'i 
his  converwition,  the  mere  net  of  restorinp  the  t«lephono<<  or  tube-' 
to  the  restJ"  sent  an  automatic  current,  which,  deflecting  the  neclU 
in  the  Indicator,  advised  the  clerk  at  tbe  room  that  tbe  oonverM 
tion  was  complete  and  tbe  connection  severed.  Mr.  titooM 
wnp^^ted  in  hie  I>il>er  thftt  electromagnets  introduced  in  » 
telephone  circuit  c<i  i  'l  I  ■  rouble.  Under  corlain  circunwtflnc*, 
yee.  But  they  could  always  bo  ao  dmjioeed  a«  to  caue*  w* 
trouble  whatever.  H\»  ijenenil  ex[)orienco  of  the  introductioo 
electromagnetd  in  the  Post  Otfice  system,  with  indicators  in  short 
circuite,  such  as  were  used  in  towns,  was  that  tbey  bad  aa  J™ 
effect.  If  tbey  were  introduced  on  long  trunk  liaoe  the  liM 
would  be  to  very  aMMb  doU  (ho  apoodi,  aad,  pacJiafMb  to  re»d«r 
it  utterly  imuo«alhl4  But  tidi  «onU  alin^  b*  avaneoM  by  uwng 
indicators  oi  b|gh  Wlilaum  «wl  mat  ailf-itidaetion,  aod  tf 
bridging  them  aoRiia  (ba  liBOt  mwa  ai  (hay  aaw  the  telephoM 
bridgedf  acroae  in  Fig.  4  in  Mr.  Preeoe's  paper,  instead  of  putting 
them  directly  into  circuit.    When  that  was  done,  the  effect  on  tbe 

e.  The  rapid  telephone  currenu 
at  all,  whereas  tbe  slower 
ringing  currents  were  distinctly  felt.  Tho  system  hitherto 
introduced  into  this  country  bad  always  been  to  niinimi»«,  u 
poasibla,  tho  number  of  etehnnpes  in  ft  town,  beeatiBcif  thafo 
inullipliod  delay  was  alwayn  inlrotluccd  in  putting  one  eichaci,'|^ 
in  counectiou  with  another  With  many  exchangee  tlia  nwitcH 
clerk  bad  to  connect  a  renter  through  his  switchroom  and  thnrntfo 
one,  or  perhaps  two  or  three  othen;,  and  when  he  w««  throogbtbe 
reply  came  that  tho  [>or!<on  wanted  waa  enti;a>;ed,  and  all  the 
was  wasted.  So  that  when  they  could  lu\vo  direct  lines  J" 
centreing  on  one  exchaofjo,  thou^n  the  cost  might  be  inor6ai«l» 
the  efficiency  of  tho  service  was  itjcreaBed  also.  He  ^•'•^T*^?? 
to  Bay,  therefore,  that  in  all  towns  of  moderate  iiM  ''1'^^ 
efficient  eerrioe  on  ^e  whole  would  be  oaa  that  cantrM 
tbe  whole  of  tbe  wifea  is  tho  town  into  one  excbsag* 
iBtaWBiof  ammaonoalaathaoaol  ola  aarvlaa  of  (bat  cbaraeur 
wwiMbaabiolately  prohibitive.  Mr.  BenaMt  badtadioated  eM 
notbod  of  multiplying  exchangee  which  waa  oartabuy  ^ 
promising,  and  might  be  developed  later  into  a  very  n«M>u 
system.  , 

Mr.  J.  Head  aaid  Mr.  Piaooo  bad  ahown  them  that  tet«[>bon« 
lines  of  MO  to  HOO  nilea  ooald  BOW  be  made  and  vrorkcd 
perfect  success.  They  were  aU  very  much  interested  in  Iwng  ao*» 
to  talk  from  London  to  Berlin,  and  bo  on.  but  tbey  were  r-i<»»  * 
them  still  wore  interested  in  heinff  able  to  talk  from  ooe  p*f' 
their  own  country  to  another.    H<HJ  miles  intruded  the  mOStdtftM 
parte  of  that  country.    Would  .Mr.  Preece 's  ct j wriewce  eocoar'*' 
him  to  aay  that  within  a  mcfwurahie  distjince  of  ^7*,??^ 
exchangee  in  tbe  country  wonld  be  eo  connected  as  to  e"»™i*SLi 
to  t-alk  With  their  Maodawbarew  tbey  might  be  ia  tbe  Uoiiw 
Kinpdom?  1— 

A  Member  (wkcl  wliat  was  the  distaiBOO  OTST  wUflh  (HIP''^ 
messa^ca  could  bo  scut  in  Atnorica.  . 

Kr.  Wallaea,  alluding  to  tbe  important  remark  BMda  V  **' 
Preeoe,  that  in  Uia  fatore  all  tolephone  wirea  Hitot  fP 


speech  waa  abaolntoly  inappreciable 
did  not  travana  (he  indicators 
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groond,  R>id  that  tlua  woakl  tak»  aom»  that  to  do,  bot  it  mtut  bo 
(me  of  the  objeeto  wUdi  all  pHHOs  who  widwd  to  coHfenrafe 
proper  tatchsaitu  muk  liovo  In  vtev.  Of  OOWVNt  It  ooaM  not  bo 
aeue  by  the  Matioaal  Company  without  oxponding  a  tremendoas 
■Bwont  of  extra  capital,  and  doing  away  wlcb  pcociically  tho  only 
i«M  they  bad  left  oat  of  tho  moaov  tboy  bad  •pottt.  Perhape  Mr. 
Prseco  would  tell  thott  wlntbw  it  omld  bo  doao  by  tho  Post 
Officoi  Aa  to  the  inter-connection  of  towna.  toa,  he  would  like  to 
bear  tomethinK  from  Mr.  Preoce.  Ho  thought  tbey  mi^ht  take  it 
Uiat  tbey  wonld  be  obliged  to  have  meiallio  returni  in  the  locnl 
ezcbauKee,  as  Mr.  Bennett  bad  alrea*iy  pointtxl  out. 

Mr.  Pr«eo«,  in  replyirifj,  s«i<i  he  would  tjikc  tho  tjue«(ion»  put 
to  him  'crialim.  Mr.  Davoy  hiut«d  that  lie  dki  not  refer  to  the 
jubimnno  cable  a«  an  obstruction.  .As  a  matter  of  fact  he  h»d  done 
i<o,  K-cftu.-M  he  always  put  the  cubic  a*  p«ri  und  pwcel  of  tlie 
whole  circuit,  And  when  l>e  uiwtl  the  terra  K  ho  lucludwl  that, 
t'ftbles  were  a  very  jjrcnt  obstruction,  «iinply  becRUhe  the  oloctrical 
capacity  thoy  jiofisofwod  bore  i>uch  »  very  lar^e  ratio  to  that 
t«j*»e-i<»c'i  by  tlie  rest  of  the  in  i  i  They  lint!  f  :i.  I  that  the  23 
auks  ol  cable  acroM  theChnnnei  had  out  beL>n  a^rcat  obstruction, 
lo  the  caae  of  a  proposed  circuit  between  London  and  BruMcIs, 
a  cable  of  60  milee  would  prove  a  rather  aerioas  obstacle.  Prof  ■ 
Ihrnpooii  rafomd  to  Krtlter't  JuumaL  Ho  mo  •  niao  oi 
If  aoybody  wanted  to  kaov  tbo  bfitaiy  of  obj 
I  iaam  vao  tita  awa.  If  they  wulod  aaj- 
wont  tha  VUbnf  or  tho  theory  of  olooliridry 
than  van  thoir  nhiloenpher  and  friend  ;  and  altiUMgh  he 
had  Hhm  board  lOr  the  first  time  that  Prof,  RdaiBolts— 
the  giOalMfe  Ibp^f  authority— had  introduood  anitMia  relatinz 
to  ooadonoota^  ha  would  go  to  his  frioad  and  loam  oil 
aboat  it  in  a  very  short  time.  Prof.  Thompaon  aocused  him 
of  not  accepting,  or  of  neglecting  something.  All  that  he  knew 
was  that  in  electricail  matters  he  invariably  accepted  truth.  If  it 
toroed  out  tiiab  ho  wa*  wrong,  lio  willingly  changed  hia  view,  hut 
he  had  seen  more  nonKense  writton  on  tiiat  subject  af  self  induction 
tliim  any  other  in  tho  Ern;li>'h  l:inp;iiage,  and  tlio  ii-Jiflon  war  llmt 
the  writern  on  electricity  did  not  always  apply  thts  t^aniu  turni  to 
thfi  ivftme  thin(;.  They  were  not  even  agreed  as  to  ttie  ii.^o  of  tiie 
suDpW  letter  L.  It  waa  iiotalways  used  to  imply  the  satno  thing,  and 
the  result  was  that  some  of  Prof.  SiWanus  Thom]  >Aon  'f>  friends  miebt 
nmA  L  to  indicate  tho  very  reverse  of  what  he  ( t  he  speakor)did. 
He  would  tind  out  from  him,  and  if  lio  w.-iw  wron^  hn  would  with- 
iiraw  auytbiog  lio  had  Muitl.  .^Vis  it  wais,  ills  paper  said  that  there  wert) 
conditions  where  induction  faroured  the  trannniisiiion  of  B{)eech, 
•ad  that  was  why  they  spoko  so  Prof.  Thompson  bad 

Mfamd  to  tb«  aaiistance  he  (the  qioakor)  bad  fooolvoa  from  the 
tatdleaodlaialalB  carry ioB  oat  tmiaavani.  Badidaatbalwve 
tbst  faiav  aarvioa  in  thk  wortd  tbara  was  n  ftaor  bodjror  man  than 
ia  that  tf  Iho  Britub  Foot  Ofleo.   And  if  thoro  ww  any  branch  in 
which  their  capabilities  came  to  the  front  more  than  another,  it  was 
in  the  electrical  branch.    Tbey  bad  that  day  had  some  remarks 
from  his  oldest  friend  in  the  I'oet  Olfiooand  his  ablest  assistant- 
Mr.  Uavey  -who  had  charge  of  the  ttlagl'aiahic  arrangements  in 
tlist  part  of  the  country,  and  there  was  no  part  of  the  country 
where  telephony  had  been  carried  out  to  greater  |ierfection  than 
down  thcrw.     All  tho  towns  of   the   vallevfi   of   Smith  VValf-», 
Swannt-.i,  Nev*'|>ort,  Bri.stol,  etc.,  were  in  direct  conuiiunication 
with   L<ach  of("T,   and  all  the  (>rint-'iple.H   of   clear  s)ie<-ch  had 
bt»n  cArrie*!    r  j'    there    in    thtsir    hi^hoi«t    order.     In  N'ew- 
oatUe,  "srain,   there   w.-w   .Mr.   A.    VV.  UeaviAide,  in  Liverpool 
Mr.  Edwards,  and  in  I^ondon   Mr.  Cooper  and  Mr.  Brown. 
Th(»  mole  objoct  of  ihwe  men  had  been  io  bnnefit  tho  public  service 
I'^iii  to  show  that  pood  work  con  I  1.    lone.    Prof.  |{|ake.-<ley  did 
Dot  underftjiiid  Diagram  1.    It  wan  an  attempt  to  ludicato  the 
appearance  of  the  current  as  it  was  received  at  the  distant  end  of 
tae  circuit.     For  instance,  if  they  seat  a  current  from  Ireland  to 
America  oo  the  submarino  oablo.it  ma  laaowkd  b7*Thaawon 
rseorder.  and  the  Uoe  of  the  reoordoc  no  a  onm  voiy  amah  like 
that.  HahadoaniadoatahoapoiaipoiiaiMtainMOordlnittalo- 
l^aao  enmata.  Tbtf  «wa  ao  ooUoata  that  tho  abwlnta  onmnto 
emld  not  bo  ranonlnrt  bat  by  the  use  of  a  very  poworfnl  primary 
earreot  and  by  the  aid  Of  rooorders  they  had  been  able  to  record  a 
speech.    He  was  norry  to  say  that  he  had  left  these  records  behind 
htm  in  London,  but  li«  would  have  very  great  pleasure  in  showiitg 
then  to  Prof.  Blakesley.     That  mode — shown  on  Diagram  4  — 
«s*  practically  the  only  way  of  connecting  up  tolephonee  to  work. 
In  tfiAt  ca«e  they  nfiliHcd  the  self  indnction  in  air.    Mr.  fSavey 
h*]  dem^ribc"!  liow  they  connt>cted  up  any  number  of  telephones 
in  Iwid^ie  or  fhunt,  ao  that  interni'xiiiite    in.-t runwnln  did  not 
■d«ct  the  circuit  at  all,  but  w(!re  asM-<t*nt  rather  than  resistant. 
Mr,  Head  a^kod  a  quoDtton  a»  to  the  i><»iBible  future  of  telephonic 
t'nterpn-ie  in  this  country.    He  wnjt  ([uitc  right ;  it  was  [x.-rfu'jtly 
;>'>Mible  to  connoct  tonelher  any  two  towna,  and  tf>  [ilace  them 
*ithin  decent  sp-   ■  h        ach  other  an  >;o<>it  a.t  that  in  London  and 
Parie  ;  but  the  obntAcle  was  an  iiuportaat  one.    It  waa  not  L  elec- 
Uonsgnctic  inertia,  but  £  s.  d.    The  diflScalty  was  not  that  that 
it  •.  d.  was  not  to  be  found  in  the  coffers  of  H.M.'8  Uovernment. 
bal«  aa  it  happened,  the  iolqihone  iatonata  in  thli 
«M  hi  tho  haodo  of  private  oompanlea.    It  was  for 
to  spead  thdr  noaagr  u  oanyiag  oat  loniB<diatanoe  circuita 
between  tovn  and  town ;  nniaw  tha  paGUo,  through  the 
Boose  of  Commons,  oooid  riiov  that  tiitf  vero  better  served 
by  the  Poet  OfBoe.  than,  aa  a  membar  of  the  Post  OfiBce,  he  (the 
•psaker)  would  be  only  too  glad  to  connect  Mr  Head'a  town 
M  the  north  with  his  town  in  the  south.    He  thouy;ht  he  had 
uttered  Bifr.  Wallace's  queation,  and  as  to  Mr.  Walker's,  there 
oan  no  doubt  that  leakM^  bad  a  beneficial  efiisot.   He  thought  it 
*M  Mr.  Oliver  Hea^iBiiM  who  in  oi*o  of  his  papers  points  out  that 
the  uotariaatioa  effect  of  leakage  muflt  havo  a  beneficial  effect,  and 
BO  ooobt  it  bad,  aa  they  apokaooltor  in  wot  woatibor  than  in  drj. 


Id  reply  to 
CbloaRO-* 
it 


question,  tbey  did  talk  peiw—  naw  ronaH 

1^  believed,  of  800  miteo—bnt  hadid  not  think 


NawToriiaad 


Ha  thought  the  greeteet  diatanoo  over  wbicb 
apeech  was  earned  on  was  between  Kew  York  and 
,  adiatence  of  300  milee. 
Ifr.  Bennett  said  he  would  begin  bis  reply  by  apoIo((islMr 
to  General  Webber,  for  it  was  within  his  knowledge  that 
General  Webbor  contrived  and  planned  a  scheme  for  telephon- 
ing London  as  far  back  aa  1880.  But,  unfortunately,  his 
vlvice  on  that  subject  was  not  taken,  and  the  result  was  the 
fortuitous  concourse  of  telephones,  now  known  a."  the  lyindon 
tolefibone  system.  General  Webber  waa  under  the  impression 
tliat  the  young  lady  operators  objected  to  always  li.ilening  at  the 
tole[>hon(»  The  rovori*o  wqj>,  in  fact,  tho  cjue.  By  tbo  ordinary 
system  tho  wjinti*  of  the  BuhscriHers  wore  niaxio  known  by  tho 
dropping'  of  little  akutturis,  and  it  wius  oeoesisary  for  the  girls  to  be 
per|«cually  replacing  those  shutter?  after  they  had  been  dropped, 
and  thiA  was  very  fatiguing  in  a  lone  day's  work.  With  the  Mann 
system  all  sliutters  were  diRi>enRed  with.  Tho  ffirla  had  licht 
telephones  qIIacIickI  lu  their  uari!,  tbeix  bands  being  fieo,  aud  tbey 
had  really  nothing  to  do  but  to  sit  still,  listen,  and  move  thefr 


hands ;  whereas  with  the  American  system  they  had  practtoelly  to 
'      ail  dar  hngi  Tfcr  aUU  attwlmi'  by  fm*  of 
'       "*     oaold  aetn^ly  tabi 


ba  jaai 


tnm  two  MbMribata  rtmattaaaoadv,  and  uoderHtaad 
Oaomd  Wabbor  thoaght  that  it  wonld  perhape  ha 
very  inoonivanlent  if  50  or  60  calls  came  at  tbo  aamo  moiwont, 
So  it  would,  and  be  did  not  imagine  (hey  oould  manasofiOor  00; 

but,  as  a  matter  of  fact,  such  a  thing  never  happened.  When  a 
subscriber  put  down  his  lever  to  give  an  order  to  the  operator, 
should  anotner  subscriber  have  his  lover  down,  the  other  instantly 
knew  the  fact.    The  formula  for  Ki^Og  orders  was  a  very  short 

on«  ;  It  occupicfi  about  one  second.  'Tne  callings  tnb»criber  gave 
hi.i  ciiUinf,'  number,  "400,"  and  added,  "on"2n  ";  that  occupied 
but  a  very  ishorl  time.  Subscribers  got  into  the  habit  of 
waiting'  for  each  other  ;  and  such  a  thing  .aa  "><)  or  00  .H|K"aUing 
loj^ctlier  waa  nuilc  out  of  the  ((uealion.  In  leply  to  another 
(luerttioner,  he  "id  not  think  it  was  at  all  |io«HibIe  for  the  National 
Telopboiie  Company  to  idter  their  cxi-'ting  \vire.«  to  mot^illie 
circuits.  As  Mr.  Preece  had  told  them,  not  only  wa.-'  it  enMintial 
to  have  a  metallic  cirLniit,  but  it  wae  Me<3e>'.'<ary  to  erect  theno 
circuits  in  a  certain  way,  in  order  to  get  the  benetit  of  tlio  double 
wire  Now,  it  would  bo  iiecv&atuy  for  tiie  ure^iit.  ainglo  wires  not 
only  to  be  doubled,  but  their  [xMition  on  the  standards  and  poles 
would  have  to  be  alterofl  entirely,  so  the  cheaper  method  would  bo 
to  take  them  down  altogether  aM  aroot  bow  on«a.  Ilia  company  a 
{H-esent  supporting  polee  and  itaiidarda  would  ooaio  in,  bat  Ilia 
eoat  of  ohsjiging  single  to  donbk  wires  would,  in  his  opinion,  bo  as 
nraoh  as  tbe  construction  of  a  new  system  won  id  cost.  There  waa 
aaathar  difficult)  about  it.  It  would  be  itnpowible  to  changa 
tho  single  wires  into  double  ones  at  once.  The  |>rocesH  roulk 
^o  on  gradually,  and  grave  difficulties  would  arise,  bocaooo 
It  would  be  neoe-tsary  to  still  retain  subscribers  with  single  wirea 
to  S|)eak  to  tboDO  who  h^d  double  ofics.  Thix  couid  only  be  done 
by  the  insertion  of  translators,  of  which  a  very  large  number  would 
have  to  b«  providerl,  and  the  Rwiti  hinw  arinngenn'tit^  would  be 
very  gravely  coui[ili<-al<.-d.     In  ho  advised  I  lie  \ational  Com- 

j>any  to  etli-i:t  .such  a  rliange,  but  their  wiie<>  were  I  hen  fe«'  ;  now 
the  iu<|>ect  had  chaii(.'e<l  idlogether.  Mr.  \\  aiker  thought  that  the 
multiplying  of  trunk  wires  would  be  a  viuy  ctmUy  matter.  Of 
course,  tbey  could  not  put  down  new  junction  wires  without 
spending  money  ;  but  then,  it  mu.«t  l>e  re<?o!le<!ted,  the  nece/ioity 
for  these  junction  wire«  would  not  arise  until  tbe  nuniljer  of 
nubscribcrs  hail  increaaed.  Every  aubecriber  would,  of  cours*, 
pay  an  annual  rental,  and  that  annual  rental  would  go  to 
find  tbe  necessary  dividood  on  the  coat  of  new  Junction  wirea. 
He  could  say  tbia  with  tJM  giaattataeaMwie»  baeaMM  ho  had  had 
practical  ex|ieriaBfla  ot  tha  OMttar.  Mr.  Gawqr  had  poiatad  oot 
Low  it  waa  paenble  to  oombine  electromaooala  with  telephoaio 
encttlts  wlthoat  spoiling  the  speaking.  Bo  did  not  say  it  waa 
not  possible  to  do  tAat.  What  he  said  was,  it  was  not  done.  Tho 
American  system  was  followed  in  this  country  almost  blindly 
without  any  alteration,  and  a  part  of  that  system  Was  tho  intro- 
duction of  electromagnets  on  the  wiretiat  the  switchroom.  Ererjr 
electromagnet  took  away  from  tho  efficiency  of  speaking,  so  that 
with  the  present  system,  if  several  switchrooms  had  to  be  s{ioken 
through,  or  several  townF.  the  rcuinU  would  he  that  tho  efticlenry 
of  s|)eaking  would  be  [nirhajhs  ultt>t;ether  <leKtroyi'<i.  He  had 
known  that  expensive  trunk  ImoH  between  i[ii|>ortnnt  town.i  5<»  or 
60  miles  a{iart,  costing  tho>i..<andK  of  |>i>uudi«,  had  lain  inoix  rative 
for  mootns,  simplj^  because  the  American  system  of  retaining 
uagaata  in  ooaaMtiaa  with  Icaak  liaai  waa  adhaiad  to. 


Tbai 


Cumpmnf. — The  palmy  dayo  of  aluminium  are 
itly  gOMi  if  wa  may  judge  from  tbe  statameoU  of  the 
ebalmaB  af  thia  Cobimmw  at  tha  aaaaal  meetinir  oa  Wadnesdajr. 
Whan  tbo CompaBjr  waa  lonMd,  ha  aaid,  the  pAaol  alnnlaiam 
waa&oai<M)B  to70i.parpoBad,bBtthepricehaaaiaoaitl]aBtolhn 
0a.  to  8b.  a  pound— a  prion  lowar  than  the  eetinatod  eoat  ot  pradno- 
tinn.  At  that  price,  even  with  their  improved  piocesaes,  tbey 
could  not  make  it  at  a  profit,  and  he  doubted  if  anybody  was  making 
a  profit  out  of  it.  Toe  only  hope,  therefore,  figr  them  was  in  the 
sodium  branch  of  their  boiincM.  In  that  Hb»f  bad  a  monopoly. 
They  wore  now  enga^I  in  protecting  the  new  uses  of  sodium,  so 
that  even  if  that  monopoly  were  ehailengod,  thoy  had  still  some- 
thing to  fall  back  up(in  ir.  'hci  hold  which  they  might  boabla  to 
have  in  thono  now  ur-t  I  li>  i-  tDiancial  poe^iition  waowaak,  bvthft 
did  not  despair  of  overcoming  ail  dif&oultiae. 
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CAUS£S  OF  VARIATION  OF  CLARK  STANDARD  CELLS. 

Ths  foUowlnit  tetil«  wm  imdvartoQtly  oinitt«d  Irom  Mr.  Swiaburae'a  paper  on  tbU  aubject,  {fives  io 
«M  nfarted  to  on  p.  210^  ml.  1. 

•Turn  aw  Pmiw  awd  Cilu. 


ThstthI* 


23/7/^1. 

24/7/91. 

24/7/91, 

25/7/91. 

30/7/91. 

■j;s/9l. 

Quiet. 

1,660 

09994 

0  99975 

1  00000 

1-00000 

lilOOOO 

lOOOOO 

1-00000 

I,flSl 

High. 

... 

High. 

High. 

HiKh. 

High. 

1  AftO 

XT _  -*  **. 

£iQ  OMIIIlii 

I»w, 

Low. 

Low. 

I,«33 

09ilMS 

•  »« 

0-9995 

09697 

0-9997 

0-990S6 

0-99979 

0-0099 

i-Qoio 

1.654 

IIMDOO 

IHOOOO 

100060 

0-99989 

1-00600 

1006077 

I'ooooa 

1,658 

iwns 

1«KM» 

i-coooo 

I -600014 

1-00600 

1.656 

High. 

High. 

iimis 

l-OOIl 

1-00042 

1-O0691 

KKMMtt 

1-00045 

l,6o7 

High. 

High. 

Hteb.' 

1  0004 

l-OOIl 

0-99867 

Low. 

1,658 

OM775 

l-O&U 

1  0014^1 

I  00077 

1-ooifw 

1-O021 

1,612 

oimrss 

0«)94 

1.674 

1-00015 

0  99951 

0-90923 

0  99963 

o-9m 

1,675 

1-06060 

l-fl007+ 

0  9m>l 

0  99961 

0  99925 

0-9W16 

t.fTT!) 

09998272 

0-9690B5 

0-99927 

l.GSl 

1.685 

0-99698 

o-mn 

1,«W 

«*4 

0-fl687i 

IMNW 

*  Shuken  ap  with  nno  mrbonatt.    t  Kot  attend  by  ibaking  up. 


PROVISIONAL  PATENTS.  1891. 


14m 

14206. 
14273. 


148S2. 
USSR. 

im 

14886. 
14886. 

14390. 

i4ai»L 

14S87. 
14<06i 

14444. 

14462. 


148081 
14617. 


AiHtUR  24. 

mt  liiMlftttng  and  l«ylBg  elootrle 
llckt  eondaotora  un^btg.-^fiaA  .lohn  F:irquhanian, 
WcKMllniiil  Cotlugo,  High  Mtroot,  Acton. 
ImproTementa  la  appUaaoea  for  the  admlnlatratlon  of 
•loctriotty  to  lioraoa  for  euratlve  parpoa«a.  Mo<>cb 
Huinm  and  Arthur  E(;b«rt  llutntn.  I.c-^liu  Houec,  NVofl- 
bournu-rocui,  Forest  Hill. 

Tmmmltttnt  alsaala  by  mMUia  of  mu  oloctrla  cnrrea^ 
known  m  "  Shadowicrapn/'  Goaiga  WiUiam  Vaxtt  36, 

Stodtnan-rood,  Newark  im  Trent. 

Appantna  for  proti':':tiuK  olootrlo  InitaiiatiouB  for  toio 
grapliSo,  telephonic   and  Ughtlng  puryo«(s»  Itoai  the 
effects  ol  llKbtnlng  or  dlaoliarcea  of  atmosphorlo  oloc- 
trlolty.    Ueorgo  WiUuim  Spittle,  28,  Houihamptou-buiid- 
iogPt  Loodon.  (Ooinplete  epecifioatini.) 

Ai'ou.'iT  25. 

Improvomonta  la  portable  electric  Ugbt  holders. 
WtUiaut  Wallace  Savage,  1 10,  St.  JameB'K-streot,  Brighton. 
(William  WaUam  Bavafs,  Canada. )  (Conplatd  apadfloa 

tion.) 

ImproraaMBU  la  >ilajlWiBL    Cbm  Vcgt^  Tsupla- 

cfaambers,  London. 

laiprarameata  In  awUiaJa  an4  apparatna  far  sMag 
lua  and  afllolaaey  to  aro  UgM  aarlwa, 

Morrison  Oarbmd.  45,  SontbamptOB^Udioge, 
(Coinpleio  spadmatkiB.) 

Ib  ar  aspanalBlBC  ta  aiaotrlo  matera. 
Gawfa Oadl  Dyamad,  6,  Lord  atwat.  LiverrKiol.  (Ludwig 
Gutmann,  United  States.)   (Gonpleia  e^tecitication. ) 
Impraramanta   In  aad   ratattac  to  olaeurlo  motora. 
Ooorge  Cecil  Dymond,  6,  LArd-idroot,  Li\'arpodL  (Ludwig 
tiutmann,  Gemaany.)   (Complete  spedfioatMa.) 
tmpraraaMBta  In  dyiaamo-aloetrio  Baaablaaa.  Sebastian 
Ziaai  de  Ferranti,  24,  Southampton-buildings,  London. 
Improvamaata  In  imr"fl"        laanlatad  alaatrteai 
eondaotan,  Alfnd  Bhadlook,  94,  BoatiianptoB.baQdiBgB, 
London. 

AmiTHT  28. 

Uapvarad  eieotric  wira  laaalatlag  aeatpoattlaa.  James 
Stuart  Palmer  and  >  rank  Stuart  FtloMT,  78,  Qoiva-road, 

Forest  tiate,  Liondon 

iBprovooMnta  la  microphonic  triiasmltters.  UuHtnvo 

Biimwanvcor  and  HclL'lii  .I  jlm   i_  iili  v,  7!.  ()iif»r.n  Victon;i- 

Improvemeuta  Ui  appariitas  for  tho  supply  of  mottvo 
power  to  oloctrlo  gonoratlng  statlona  and  oilier  worka. 

Georgo  Forbes,  ^4,  Southiini.pton-buil<iiii;j:«,  Lonttoii. 

Improvemeilta  la  eleotrloal  appllauoeo  for  aatomatlcally 
epeolfyinc  any  predetormlaed  temperatare.  Enoch 
Smith,  Bank-chambcT8,  Waterhouae-street^Halifax. 
An  improTod  arc  lamp.    Jolw  SaatoB  WarbartODt  48, 

New-road,  Giay«,  Es»ei. 

Xmpravaaionta  in  cluetrloal  transmission  of  power. 
Benjamin  Joneph  iiamard  ^lilln,  23,  SuuLhumpluu- 
bttildinga,  London.  (Harry  Ward  Leonard,  United  States.) 
Xa^proTaaMnta  la  ml«r«pli«Baa.  Siomena  Broe.  and  Co., 
Umitad,  28,  Southamptoa-baildiBgi*  Loadmi.  (SiaoMM 
aad  Halake,  0«-maay.)  ^^^^^  ^ 

WefaNMob,  88,  Soathaatptoa-baUdlnaa,  London. 
~  . .   .  ^ iQiiifiimii^    Janaa  OolUna,  47, 

IiMolu1Miw*talda, 


ArousT  29. 

I4B95.  T)h  Df  asbostea  la  tbo  working  of  electrical 

fittiugH     IL    H.    XowitiL'ton  iind  K.  i'ri<ldlc,  4,  H/Trv 
slri-ct.  C'r  ■  1...  '  .■,.■,],  1., 
14.')9<l.  Improvomoota    In    teiophonle    awltaklag  apparatus. 
Krtictat   Krunk   FurtA<l<i  and  Griat  and  Turner,  IB, 
(iraceehurch-slreet,  London. 


11801. 

I  l!«iJ 

15191. 

I.T673 
ir>92l, 


6M46. 
11144 
UfilV. 


SPECIFICATIONS  PUBLISHED. 

1800. 

ObtAiniDg  moMla  kp  alBitrlai 

Cj<:<ijn  I  Sii. 

Electric  bolls,     l^viicjustet . 
iUeotrtolAnips.    Shepiinl.  lid. 
Inckandeaooat  electric  lampa.  I'l 

descence  Blecuiciue  Soci<iti-.  4d. 

Tolophobte  awltebtag  aad  alcnaUing.  Fi-aser.  Is.  1<L 
laewidaaoont  elootrle  lampa.    Dick  and  MacLcan.  i(d. 

1891. 

PrintlnK  teleftraphs.    Litivilk-.    \ft.  7d. 
Frlntlng  talegrripbs.  Hoovenbergh.  8tl. 

Plapbragnia  for  oleetrle  ooUa.    L«  Snenr.  4d. 


OvwlM.  (UattlN' 


llDOaa- 


CTTY  NOTES. 

Brazilian  Suhrnarlno  Telegraph  Company.  The  receij>l-  for 
In^l  v.i  .rili'^l  1..  i  i.'.'V 

West  India  and  Panama  Tolograpb  Coaipanjr.— Tbc  receipU 
for  Augui<i  !-huw  u  daenaw of  £861  aa  OMBpuad  uttli  the  dBtn. 
spending  period. 

Baatam  Talagrapk  can\i:i.iay.  -Tlic  receiple  for  Au|(u»t 
were  £53,308,  as  ajfainSL  £.>i;,WJt)  fur  llic  name  jwiod  of  18yO,  *" 
iticrcmsc  uf  t  7  C 

City  and  Sonth  London  Railway.  ^The  traffic  reoeipM  forliw 
week  enctin^r  (mid  including'  ,Siinilay)  Auguat  3D  WWa  x9l6.  I9fc. 
againul  t7;?S  for  the  weak  cndin^j  Aug.  '22. 

Kastem  Extension  Tolegraph  Company.  — The  recoi,ii  -  for 
Auguat  amounted  to  1:41,791,  as  a^rainpi  £46,528  in  the  corre- 
sponding period,  showing  a  dorronjto  of  £4,~tif>. 

Western  ottd  Brnslllaa  Telegraph  Company. — ^Ttia  reoeifitf 
for  the  |>i«J>t  wewit,  ;ift*'r  tltxluplirn;  17  j)cr  cent,  payaUa  tO  tfc* 
Lonrlun  l'latino  Breuuiitkn  t'ouupany,  weie  £3,215. 

mreot  Spanlah  Telegraph  Compaay. — For  the  half  year  cndai 
Juno  M  lixft^  tlic  1>!reetor!<  reeommend  the  ^laymonf  of  a  dividcwi 
9,1  the  rale  of  10  j)cr  cent,  on  the  (jreforcncc  i-narr^,  andattb"*" 
of  5  par  cent.,  free  of  income  Uxx,  upon  the  ordinary. 
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NOTES. 

BuiklA.— The  coatMot  for  dsetiie  Ughting  in  Sopbia 
u  itatad  to  havti  bwn  avaidad  to  tha  finn  of  ^gar 

and  Co. 

Badapeat.  —  The  Municipality  of  Budapest  have 
decided  to  repbee  10  par  aent.  of  tha  pnaant  publia  gsia 
kmps  by  electnc  lampa. 

Belgrade. — The  concession  for  the  oloctric  lifjhtini;  of 
tlie  town  of  Belgrtule  haa  been  awarded  to  the  tirm  of 
tskoi,  Pariclea,  Mid  Ckae. 

Sootbend. — The  Southend  Technical  Instruction  Ck>m- 
mittee  have  apiwinttd  Mr.  G.  J.  Burch,  fi.A.,  to  giTe  a 
woTBe  of  instruction  on  "  Electricity." 

Baasal  Telegraphs. — A  new  telegraph  line  is  to  be 
Wit  from  Rampore  Hat  to  Nya  Dumka,  which  is  at 
present  isolated  from  the  network  of  wiraa  in  Bengal. 

Oocll^ — The  non-attendance  of  a  quorum  at  the  Cork 
GotponitioD  meeting  on  Tuesday  caused  the  question  of  the 
ippfwatibn  ibr  a  pravnooal  wdar  to  be  put  off  till  to4ay. 

IkfOMBt.— The  Egremoat  Local  Baaid  anoounfio 

further  prfllinainary  corresj>ondenco  with  rcgar*!  to  the  pro- 
posed electric  lighting,  but  the  matter  has  uot  yet  been 


Deetrto   Tanning. — Several  works  for  the  electric 

tanning  of  hidea,  says  the  IhtUdin  Inlenutlwiuil,  are  at  full 
work  in  South  America,  especially  lu  the  Argentine 


Bushbnry. — A  curious  item  comes  from  Bushbury, 
where  it  appears  a  meetiuf;  of  the  inhabitants  met  in  the 
Battlia  Gonatrueiioa  Company's  works  aod  decided  u 
lln^t  SO  lunpa— by  gaa. 

Anatrian  Eleotroteohnioal  Inatitnies. — Two  new 

•iectrotechnical  institutes  have  recently  bean  opened  in 
Awtria,  at  Gratz  and  at  Bruun ;  three  others  already 
oiik,  one  at  Vianiia  and  two  at  Eragao. 

Tower  System  of  Ughting. — The  system  of  placing 
ut  lamps  on  towers,  instead  of  distributing  the  lamps 
•long  the  streets,  received  its  quietus  in  the  taking  down  of 
the  towers  in  Oatrolt,  wliera  tba  aytton  was  most 

SidvocatpH 

Ueefcrometalliirgy. — A  work,  entitled  "Traitc^ 
d'ElaelnMoatallurgie,"  by  H.  H.  Ponthi^ta^  profaaaor  of 
electrometallurgy  and  industrial  electricity  at  the  Univer- 
tity  of  Louvaiu,  is  just  published  by  Gauthiar  Villara,  65, 
Qaai  dea  Saint- Augustins,  Paris,  price  lOf. 

Ww^owowKW,— M.  Henri  Bacqueral  ia  atudying 
the  phenomena  i>f  phospborcHcaiice  of  minerals  under  the 
■nAuenca  of  light  -tnd  beat,  and  hopes  shortly  to  be  able  to 
anaoance  information  which  may  have  an  imiwrtant  bearing 
0(1  the  dcvelopOMtit  am]  storinK  of  radiant  light  energy  in 
)1-  Tiir.^r  intense  forms. 

Dal  ton  (Lanos.). — At  the  Lighting  Committee  of  the 
Mton  Local  Board  last  week,  letters  ware  read  from 
Messrs.  Niokokon  and  Jonnlnga,  the  Manchester  Ivlison- 
tiwaa  Company,  Limited,  Messrs.  J.  I).  F.  Andrews  and 
Ca,  and  from  the  United  Electric  Light  C  fmp.iny, 
iMpaetifely,  in  reference  to  atraat  lighting  by  electricity. 

French  Buhmarine  Cables.— The  contracta  for  the 

■laaufacture  and  laying  of  two  cables  from  Marseilles  to 
Onn,  and  Marseilles  to  Turn's,  resiwctivcly,  have  been 
^vardad  thus :  Oran,  to  the  Suciot^  Ueiierale  dos  Tele- 
lAaaes,  for  the  Rum  of  2,471,.'i2af.  ;  arifl  Tunis,  to  M. 
Oiittmont,  Font-de-Ch6rni,  Iscitj,  for  the  sum  of  iJ.Gau.UOOf. 


New  Sleotrioal  Books.— Messrs.  WhiUakar  and 
Co.  are  aboot  to  pabliah  a  aamll  work  antitlad  *'ATliBt 

Book  f  f  KIi'€tricit3'and  Mafrnetism,"  Perrcn  M^vrofV. 

The  work  is  intended  for  the  use  of  elementary  science  and 
art  and  eogfaeeriag  atndente  and  ganaral  radaca.  Hie 
.same  Brm  bare  a  aompfebamifo  work'oft  tlw  ''Tdefihoae* 
in  the  press. 

Maidstone.— At  a  meeting  of  the  Maidstone  Local 
Board  bald  on  Wadnaaday,  the  committee  for  deetria 

lighting  reported  that  they  bail  a  very  long  conference  with 
a  consulting  engineer  and  discussed  the  application  to 
light  certain  araaa  on  trial  Tht^  reeonuueDded  tbat  tba 
ste|>s  already  comueiwad  fof  obtaining  a  inoTinonal  older 

be  continued. 

Eleotrio  Mining,— An  ioteresUng  item  from  tbe 
mining  dfetrieta  of  Coloiado  wya  tbat  tbe  yirginiaa 

Company  have  contracted  with  the  Edison  Electric 
Company  for  tbe  erection  of  a  (ilaot  for  tbe  tranamiwion  of 
95  h.p.  a  diatanea  of  3}  nrilee  over  the  naga  of  numitBiBa 
ii,o  '  tt  Inch.  Electricity  will  superaado  Steam  ia  eovoral 

of  the  neighbouring  mills  very  shortly. 

■loetrie  Fog  Signalliag.— Another  invention  to  cany 
ont  fog  aignalling  by  electricity  ia  bdng  introduced  by  Mt. 

Henry  Kameay  Taylor,  of  Leasels  and  Taylor,  50,  Geor^ 
street,  Edinbargb.  This  constitutes  a  simple  means  of 
ringing  an  electric  bell  on  the  engine  as  long  as  the  signal  is 
at  danger.   It  is  actuated  by  a  brush  contact  or  wheel,  and 

ttic  contacts  arc  worked  automatically  from  the  signal-box. 

Thomaon-Honston  Meter.  —  The  Socidtd  dea 
Compteurs  Cauderay  et  Frager — controlling  the  patents  of 
tbe  electric  mctcrR  of  these  names— >bava  made  arrange- 

mctrt.s  with  M.  Thuniaiior,  the  Pan's  representative  of  the 
Thomiun  llousfcoti  luternational  Electric  Company,  for  the 
rights  of  construction  and  selling  of  tba  Tliomson  meter» 
which  i^ained  tbe  firat  price  at  the  reeoot  maniotiial  com- 

petiliua. 

Eleotrio  Motors  for  dniok-flring  Guns. — Electric 
motors,  it  is  stated,  have  recently  been  applied  to  Catling 
guns,  to  make  these  automatic  in  their  action.  The  results 
have  Itcoii  liurprising.  With  a  current  of  60  volts  and  ubout 
30  amperes,  the  motor  making  160 iwrolutioriB,  l.TiOO  sbota 
per  minute  can  be  fired,  which  is  far  too  rapid  f  tr  onlinary 
purposes.  A  regulator  is  arranged  to  diminish  ihe  rapidity 
to  any  daaiied. 

Eleotrio  Tabulating  Maohines.  Mt.  llermaa 
Hollerith,  tbe  inventor  of  tbe  electncal  tabulating  machine, 
which  baa  been  uaed  in  making  up  tbe  ntarna  of  tbe 

United  Sutes  census,  has  abipped  to  Vienna  tbe  final  in- 
stalment of  the  order  for  a  doeen  of  his  maohines  to  be 
used  in  making  up  tbe  rotuma  of  the  Austrian  cenaiia.  It 
is  said  that  thi^  order  camouneolicited,  aa  did  alao  one  from 

Canada  fur  five  machinea. 

Elevated  Eleotrieal  Railways  for  Berlin.— Tha 

Berlin  corrcsp  ndent  of  the  JMilif  Chrvnide  says  that  Messrs. 
Siemens  and  Ualske,  the  eminent  firm  of  electrical  engi- 

ncer-<,  have  suUmilled  a  proposal  to  the  Mini.ster  of  the 
liituiiur  aii>i  tbe  lierlin  Municipality  for  tha  consti  action  of 
elevated  electrical  railwaya  throogbout  Berlin  and  the 
suburlw.  They  propose  to  construct  eight  dinerctit  line", 
covering  some  40  miles,  at  an  estimated  cost  of  64,0OO,CK>0 
marks. 

Errata. — Our  attention  has  l>een  called  to  a  amnewbat 
awkwani  misplacement  of  the  diagrams,  on  pages  138  and 
164,  in  Mr.  Kapp's  paper  on  "  Electrical  Transmission  of 
Power."  Fig.  9  should  be  Fig.  II,  10  ahonld  W  I  J,  II 
should  h"  10  12  .should  1)e  1.1,  and  U  should  be  il.  As 
they  stand  tiicy  render  the  locluia  J|Jf^j^*=^QQ^[^; 
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clear  and  easily  followed)  ratber  hard  to  understand. 
Perhaps  our  readers  will  kindly  mark  their  copies  in 

Telephone  in  Kent. — Since  the  amalgantation  of  the 
South  of  England  Telephone  Company  with  the  National 
Telephone  Company,  the  telephone  system  has  made  great 
progress  in  Kent  A  line  is  being  worked  down  from 
London,  and  will  crosa  the  Thames  at  nravesend,  and  from 
thence  will  be  carried  from  Chatham  to  Muidstoiic,  whilst 
a  branch  line  is  being  constructed  to  Minster.  The  work 
is  being  carried  out  under  the  dtreetion  of  Mr.  Bardeo,  the 
district  m&nager. 

Aa  Beotrte  Ckurdm  Pomp.— MeHn.  Merrywestlier 

and  Sons,  of  63,  Long-Aore,  have  a  novelty  in  small  pumps, 
worked  by  the  electric  current.  As  many  of  our  country 
seats  are  now  supplied  with  electric  lighting  machinery,  it 
may  be  well  to  consider  how  the  electric  energy  may  be 

further  lUiliHcd.  Messrs.  Merry  weather's  pump  is  well  suited 
for  garden  work,  as  it  is  only  necessary  to  fix  it  by  a  puud 
or  fountain  and  attach  a  .^iuction  and  delivery  pipe,  when 
the  little  engine  will  project  the  water  in  the  usual  manner. 

The  Crystal  PalAoe  Electrical  Exhibition.-  Tho 
special  comniitteo  ap{X>inted  i»y  the  Electrical  Section  of 
tlie  London  Chamber  of  Commerce  to  co-operate  with  the 
directors  of  the  Crystal  Palace  Company  in  prumotirit;  the 
success  of  the  exhibition,  consists  of  the  following  gentle- 
men :  Mr.  K.  Eb  Crompton,  I1LLO.E.  (eheirman),  Major  8. 
Flood  Page  and  Mr.  Emilo  Garcke  (vice-chairmen),  Mr.  J. 
£.  H.  Oordon,  B.A.,  M.I.C.£.,  Ur.  G.  Binswanger,  and  iVIr. 
Alemader  Siemeiw,  M.I.G.E. 

BlMlikpool* — On  the  recommendation  of  the  General 

Purposes  Committee  of  the  Blackpool  Town  Council,  it  was 
resolved  the  Mayor,  and  Councillors  Buckley,  Heap, 
SergensoD,  Kingelniry,  Leigb,  PeaieeD,  end  Ward  be 
ai)[>ointed  an  Electric  Lighting  Order  Committee,  to  con* 
aider  and  recommend  to  the  Council  what  action  tbe 
Corporation  ihoohf  take  under  the  Bhekpool  Eleetrie 
Liuhtint,'  Order,  1S90,  with  authority  to  obtiiin  a  report  on 
the  subject  from  an  electrical  engineer  to  be  chosen  by  the 
eraiiDittae. 

Aatomatio  Brash-Shifter. — The  principle  of  shifting 

the  bruahes  to  suit  tho  load,  used  on  tho  Thomson-Houston 
machine,  seems  to  be  likely  to  be  adopted  for  Brush 
machines  (at  an}'  rate,  on  the  other  side)  if  there  be  any- 
thing in  sijins.  Mr.  Thos.  E.  Adam.*,  of  the  Brush  Company, 
Cleveland,  has  devised  a  set  of  double  differential  magnets 
oottpled  by  rode  direct  to  tbe  braabea,  whoee  action  tendi 
to  shift  the  brushes  of  a  series  arc  machine  according  to  the 
change  of  load.  A  sliding  weight  counteracts  the  frictional 
drag  of  tbe  eommutator  on  thabmibee. 

■astbonrne.  — The  borough  aorreyor  of  Eastbourne 

rejwrted  at  tbe  last  Council  raeetint^  that  ho  h;\'l  rpcived  a 
letter  from  the  Eastbourne  Electric  Light  Company  stating 
the  charges  00  tbe  proposed  new  contracts  trould  be  lOd. 
instead  of  la.  pcrunit,  a  reduction  of  17  per  cent.  The  gas 
company  have  granted  a  further  reduction  of  7^  per  cent. 
Tbe  bonnii^  sorveyor  presented  an  exliaiutive  report  on 
the  comparative  costs  of  crtis,  oil,  and  electricity.  It  was 
resolved  that  io  view  of  tbe  reducUoos  made  by  the  gas 
company  tbe  OooneO  do  not  make  aaj  ehange  in  the 
public  lighting. 

Waterford.  -  -At  a  special  mooting  of  the  Town  Council 
tbe  following  resolution  was  adopted  :  "  That  purRuant  to 
the  provisions  of  the  Electric  Ligbting  Acts  of  1882  and 
1888,  wo,  the  Mayor,  Aldermen,  and  Burgesses,  hereby 
resolve  to  apply  to  tbe  Board  of  Trade  for  a  license  to 
eappljeleotiiciij  for  pnblk  and  privnto  ligbdng  parpnaw, 
witUntho  boMHigb  oi  Wattrford,  and  an  ana  eotiids  aaid  , 


borough,  not  exceeding  five  miles,  same  to  be  computed 
from  the  General  Post  Office,  and  that  the  Lighting  Con- 
mittee  be  reqiunted  to  eoqain  aa  to  the  pmper  ae^of 
obtaining  tlia  liemiaa^  and  report  totiM  mnct  UMotfaig  of  the 

Council." 

Aatomatio  Car  Stopper. — An  ingenious  eontrivtnee 
for  stopping  a  vehicle  when  tho  horso  runs  away  has  receotlf 
been  patented  by  a  German  invent  r,  ad  i  in  now  to  be  seen 
in  working  order  at  tbe  German  Exhibition.  It  ms;  be 
possibly  applicable  to  electric  timma.  By  means  of  alsfir 
working  under  the  feet  of  tho  driver,  a  self  acting  spring 
brake  is  set  in  motion,  effectually  stopping  the  vehicle. 
Tbe  meebanism  is  eztmoely  sbaple,  and  jet  it  fa 
guaranteed  to  work  successfully.  Tho  harness  in  the  caw 
of  a  horse  carriage  can  also  be  made  to  detach  itstli 
instantaneondj,  and  thna  {roe  tho  hone  wtthont  daqgnr  ts 
tbe  driver  or  the  vebide. 

Electricity  v.  Oil  in  Bormah. — After  many  experi 
meots  with  tbe  different  varieties  of  mioeral  oU  limpt, 
several  millovnen  in  Rangoon  Iuto^  according  to  Min 
Engineering,  ultimately  introduced  electric  lighting  appa 
ratns  on  their  premises.  Messrs.  BuUoeb  Bros,  and  Ms«n. 
Mobr  Bnw.  have  reeently  fitted  inotalktions  at  thair 
mills  at  Komraendine  and  Poosouodong  respectirel;, 
and  tbe  Burmab  Oil  Corupany  have  just  completod 
fitting  up  their  yards  with  the  electric  light  A  eomparS' 
tive  statement  of  tbe  t#o  systsms — electric  and  oil  lamps— 
although  8howiiii»  a  larger  first  cost  for  electric  lightin! 
plant,  shows  that  it  ii  cheaper  after  a  time,  and  positesMug 
nnmopona  and  otiior  advantagjos  over  oil  lanpa. 

Kdiaon's  Latest. — ^Edison  k  busy  writing  a  romsDce 

of  the  twentieth  century,  showing  forth  the  groat  part  that 
electricity  is  to  play  in  the  coming  years.  The  story,  it  is 
stated,  is  being  written  in  eonjonetion  with  Mr.  ('■ 
Lathrop,  a  well  known  writer  in  America,  and  busbatu!  oi 
one  of  Nathaniel  Hawthorne's  daughters.  Edison  will 
write  the  electricity  and  Lathrop  the  neeesnry  fevs  story. 
The  motto  for  the  future  generation  will  evidently  be, 
"  'Tis  love,  'tis  love  (and  electricity)  that  makes  the  world 
go  round.**  Tbe  idea  is  certainly  capable  of  consid«fsMs 

expansion.  Bellamy  tried  it  in  his  famous  didaclic  Story, 
not  altogether,  perhaps,  with  the  utmost  success  attainsUs 
to  an  expert  Electricity  certainly  seems  to  pronna  to 
take  possession  of  the  next  century,  and  in  the  application 
of  inventions  to  romance  Edison  ought  to  be  facile  princept. 

Torquay.— At  the  meeting  of  the  Torquay  Local  Bosrd 
on  Friday  last,  Mr.  Briscoe  Hooper,  their  legal  adviser,poiintid 
out  that  the  Board  were  in  poesession  of  a  provisional  onler, 
under  which  they  had  powers  to  light  the  town  by  elec 
tricity,  the  estimated  cost  of  the  iTistailation  being  XIO.OOQ. 
There  was  an  Electric  light  Committee  in  eiistence,  snd 
one  of  tho  first  matters  they  wo  il  l  h  ive  to  consider  *•* 
whether  they  would  advise  the  Board  to  carry  out  tlis 
order.  If  so,  there  was  tbns  Xl€i,000  to  ho  obtained.  He 
reported  this  in  order  that  tho  town  might  know  that  the 
Board  bad  these  powers,  which  the  Act  gave  them 
years  to  carry  out.  Mr.  OHdson  ssid  h«  intsaded  to 
propose  that  the  Bath  Saloons  should  be  lighted  at  once  by 
electricity.  They  could  do  this  almost  without  any  oo(t, 
and  it  woidd  be  a  good  experimont  Tho  mattir*** 
referred  to  the  committee. 

Bath  Eleotrlo  Light  Company.— A  st^tutoiy 
meeting  of  this  company  was  held  on  Saturday.  ^ 
chairman  explained  that  originally  there  were  only  fi^' 
directors,  but  the  board  had  been  strengthened  by  three 
London  electricians — one  gentleman  from  tho  Bnuk 
OoDpany,  one  irom  the  Oalioodor  Oompany.  and  ono  tr«ia 
tho  firm  of  Messrs.  laing,  Wharton,  and  Down,  sU  oi 
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vers  l«rge  ahareholden.  Of  the  3,500  shares  offered,  3,241 
bad  beep  subscribed.  Mr.  Titley  stated  that  with  the 
fffesent  plant  ihoy  could  supply  three  or  four  times  the 
amount  of  electricity.  Qeoeral  JerroU  said  the  diraeton 
had  been  giving  their  attention  to  the  reduction  of  cost. 
They  hoped  to  induce  people  outeide  the  present  area  of 
mpjAf  to  have  the  l%ht  tnoughi  iato  tbeir  houwi  from 
mot^.rs  which  could  be  set  up  in  the  outbcniijes.  The 
capiul  is  practically  fully  aubsoribed.  The  meeting  cloaed 
with  s  -rote  of  tltaaki  to  the  ebaimuui. 

Wliiteliaven.— The  Whitehaven  Town  and  Harbour 
Trust  are  ready  to  discuss  and  adopt  electricity,  as  their 
eoQtract  iritli  the  gas  company  expires  this  month.  The 
Trustees  have  obtained  a  provisional  order  to  light  their 
district  by  elaotrieity,  and  it  in  open  to  them  to  contract  or 
to  ligbt  f or  themialTW.  as  they  may  ihiiik  fit.  The  wutcr 
power  at  £nn«ntol«  was  inggested  but  thought  too 
small,  and  the  two  engines  at  the  sewage  works 
were  also  spoken  of.  The  chairman  proposed  that 
application  bo  made  to  ascertain  tb«  most  suitable  way  to 
light  the  town  and  harbour  for  12  months  or  longer.  The 
motion  was  carried.  The  proposals  are  to  be  sent  to  the 
secretory,  wbo  will  lay  tbem  brforethe  Harbour  Oommittee 
and  the  Streets  Committee.  Other  water  power  than 
Enuerdale,  with  greater  force,  might  be  obtained;  the 
wbole  qneafeion  being  one  for  the  eareful  eontideratioa  of 
the  Truateoa. 

Eleotrio  Lightinff  ComiMUiy  for  Leeds.— Recently 
the  Leeds  Ck>unty  Council  determined  to  let  the  electric 
lighting  of  the  borough  to  the  Yorkshire  House-to-House 
Electricity  Comjxiny,  Limited.  Up  to  the  present  no 
move  has  been  mada  by  the  company.  This  is  due  to 
many  Leeds  gentlemen  being  away  on  their  holidays,  and 
it  is  impossible  at  this  time  to  form  a  local  company.  At 
the  end  of  the  month,  however,  steps  will  be  taken  to  float 
A  company  composed  of  Leeds  gentlemen.  If  this  is  not 
IMSRCticable,  people  in  other  parts  of  England  will  be  allowed 
to  take  ahares.  When  this  is  arranged,  the  work  will  be 
eommeneed.   Hollow  iron  tubes  are  being  ereeted  on  the 

RoufiJhay  road,  bome  30  yards  apart,  to  carry  the  overhead 
wires  for  the  electric  tramway.  Other  wires  are  hud  in 
the  ground  between  the  rails.  The  depdt,  near  BeolMtt- 
street,  is  rapidly  progressing.  It  is  suggested  that  a  large 
new  iioard  school  in  Koundhay-road,  which  is  appcoaobing 
eompletion,  should  be  lighted  by  electricity. 

Adddwit  la  &  P«rls  Central  StAttott.— A  tragic 
accident  is  thus  related  by  the  Daili/  Ni  its  Paris  correspon- 
dent :  "  While  the  audience  were  sitting  at  a  performance 
at  the  0pm  OomiqiM,  in  Perie,  the  other  night,  all  the 
lights  went  out,  and  the  same  thing  occurred  at  the  same 
momeut  at  the  neighbouring  Ch&telet  Theatre,  ifaturally 
a  good  deal  of  enrprise  end  some  little  alarm  mn  Mt,  but 
the  darkness  was  only  temporary.  At  the  end  ol  ebouft  SO 
mioutes  the  little  horseshoe  iights  b^n  to  glow  again,  and 
the  performances  at  the  two  houses  were  proceeded  with  as 
though  nothing  had  happened.  HeaawUle  the  police  were 
removing  to  ths  Morgne  the  remains  of  a  poor  fellow,  the 
engineer  at  the  esubiishment  from  which  the  electric 
eunrent  ie  supplied  to  the  two  housee.  The  audience  did 
not  learn  until  after  their  night's  amusement  was  over 
that  he  had  been  accidentally  killed,  and  that  it  was  his 
mao|^  body  in  the  WMwihineiy  whiel^  interroptng  the 
current,  had  eaneed  the  lif^ta  ta  go  out  in  w  unexpected  a 
fashion." 

SosthMid  Flar.— The  following  information  with 

reference  to  the  Southend  Pier  electric  railway,  wUoh  has 
been  kindly  furnished  by  Mr.  Thos.  Baines,  engineer-io- 
chargQ  for  Messrs.  Crompton  and  Co.,  Limited,  will 
donbtlem  pnm  hiftarertiqg  to  •ketaricd  enginMn  end 


municipal  autborities,  as  it  speaks  well  for  the  popularity 
of  the  electric  railway.  The  tram  line  tiince  its  start  has 
done  exceedingly  well,  and  no  trouble  has  been  experienced 
'  with  the  line  or  cars  in  any  way.  Daring  the  month  of 
July  the  passengers  numbered  57,621,  which  at  2d.  per 
bead  comes  to  £480 ;  this  is  besides  luggage.  During  the 
month  of  August  Uie  number  of  pBsseogere  was  86,010,  or 
£717.  These  results  from  a  small  local  line  up  and  down 
a  pier  are  encouraging.  It  will  be  remembered  that  this 
tram  was  fitted  up  deetrically  kst  season  by  Messrs. 
Crompton  and  Co.,  under  the  supervision  of  their  London 
manager,  Mr.  W.  A.  Chamen.  The  Crompton  dynamo  is 
driven  by  a  Darey-Flaxman  engine,  and  the  continued  good 
working  of  the  line  testifies  to  the  can  and  exeeUenoe  of 
the  worlcmanshtp. 

Eleotrioal  Transmiaaion. — In  a  very  carefully 
thought-out  paper,  deelii^j  with  the  minimum  cost  of 

plant  iiiid  maintenance  in  power  transmission,  in  the  N.Y. 
Ekilnad  Engineer^  Mr.  H.  Ward  Leonard  makoi  some 
severe  atteeke  on  preeent  f ormube,  notaUy  by  7.  J.  Spngua 
and  on  Sir  Wm.  Thomson's  famous  "  interest  and  cost  of 
copper"  law.  This  law,  which  Sir  Wm.  Thomson  first 
enunciated  in  a  paper  on  *'The  Economy  of  Metal  Con- 
ductors of  Electricity,"  before  the  British  Association  in 
1881,  was  given  as  follows :  "  The  most  economical  area  of 
conductor  wiU  be  that  fbr  which  the  annual  interest  on 
capital  equals  the  annuiil  cost  of  energy  wasted."  This  law 
has  been  widely  accepted,  says  Mr.  Leonard,  but  on  close 
and  practical  investigation  provee  entirely  incorrect  as 
applied  to  maximum  economy  of  an  installation,  for  the 
sin  ['riiiing  rcasot^  thut  \\'\  account  whatever  is  taken  of  the 
fiicL  LbaL  the  cost  of  the  engine  and  dynamo  per  hoiae- 
power  transmitted  wfll  vary  ee  the  loss  in  the  line  varies. 
Consequently  the  correct  minimum  and  that  obtained  from 
Thomson's  law  are  often  widely  diQ'ereut. 

Dundee. — The  monthly  meeting  of  the  Gas  Oommission 

of  the  Dundee  Corporation  was  held  on  Wednesday,  Sept.  3, 
Lord  Provoet  Mathewson  presiding,  when  the  committee 
appointed  to  examine  the  various  systems  of  electric  lighting 
in  other  towns  similar  to  Dundee  submitted  its  report.  It 
sUitecl  that  the  committee  h'nl  v-'-iitc'!  Bradford,  Deptford, 
Cbekea,  and  St.  I'aacraB,  ami  that  if  thu  Gas  Cummiti 
si<men  resolved  to  aupply  the  li^  they  should  adopt  the 
low-pressiu^  continuous-current  system,  with  a  station  as 
near  the  centre  to  their  compulsory  area  as  possible.  As 
regarded  the  cost  it  was  dilBcidt  to  get  relfatble  information, 
bii*  thnt  the  cost  to  the  consumer  would  be  considerably 
over  that  of  gas  might  be  reasonably  counted  on.  In  view 
of  the  great  progrese  which  had  been  made  within  the  last 
few  years,  not  only  in  reg.ird  to  cost  of  iiroduution,  but 
in  many  improvements  for  economical  distribution,  the 
committee  were  hopeful  that  in  a  diort  tine  an  installation 
in  Dundee,  if  properly  gone  alMiut,  might  became  at  least 
self  -supporting.  The  commissioners  agreed  to  bold  a  special 
meeting  to  consider  the  subject. 

BvrtaB.— At  the  last  meeting  of  the  Barton  Town 

Couticil  it  was  stated  that  tenders  had  been  receivei  fcr 
lighting  the  town  by  electricity,  but  the  selection  bad  been 
deferred.   Alderman  Lowe  eaid  the  examination  of  the 

tenders,    which    varied    considerably,    for   the  electric 

lighting  of  the  town  would  occupy  a  great  amount 
of  time,  and  that  the  committee  were  therefore  pre- 
cluded from  reporting  upon  them  at  that  meeting. 
They  hoped,  however,  to  be  able  to  deal  with  the 
matter  at  the  next  meeting.  CounclUor  Rugg  enquired  as 
to  the  time  that  was  likely  to  elapse  before  electricity 
would  be  introduced  into  the  borough.  Alderman  Lowe 
replied  that  Mr.  Ramsdeo  had  just  informed  him  that  he 
did  not  think  it  would  be  pmvided  for  use  in  the  town 
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before  the  winter  of  1892.  Up  to  the  present  the  enquiries 
for  the  light  bad  been  very  few  indeed.  The  Council  might 
tmI  mured  that  tliay  would  be  well  within  the  statutory 
time,  and,  if  there  appeared  to  be  any  need  for  it,  they 
would  gladly  press  forward  ita  introduction.  Councillor 
Rugg  thought  they  were  tr3^ng  to  **  put  off  the  evil  day," 
and  said  that  several  tradeeBMD  mitt  Mgptiitiqg  for  tiMiT 
own  ioetallationa. 

OaatOTlnursr. — proposal  wm  bsfora  tb«  Ourterbnry 

Town  Council  last  week  "  That  the  offer  of  the  Brush  Elec- 
trical Engineering  Company  to  take  over  the  Canterbury 
Electric  Lighting  Order,  on  the  terms  of  their  letter,  be 
aoccpted."  The  terms  were  that  the  compMy  were  pre- 
pared to  undertake  the  forraatioa  of  a  local  company  to  tike 
over  the  provisional  ordor  which  the  Corporation  had 
obtaineiJ,  und  to  rrfund  to  the  Oorporation  the  cost 
of  the  order,  which  -was  tintlorstood  to  be  about  £200, 
as  soon  as  the  necessary  capital  had  been  raised.  As  an 
fleraeit  they  wonld  deporit  10  per  e«nt  of  the  eoet 
of  the  on^er  at  once,  to  be  forfeited  if  the  comjany  be  not 
formed,  and  the  total  consideration  for  the  order  paid 
within  threo  months  from  the  dftto  of  Meepteaee  <rf  the 
pro[)Osiil  by  the  Corporation,  Alderman  Mount  explained 
the  proposal,  and  moved  ita  adoptioo.  Mr.  Dean  opposed 
it,  and  prnpoaed  it  be  not  aeeepted.  lira  town  elerk  lug- 
j^csted  th;it  a  committee  be  appointed  to  confer  with  the 
Bru«h  Company  as  to  terms,  and  report  to  the  Council. 
Aldernao  Mount  agreed  to  thSe  oowm  on  the  tmdmv 
•teiidinfc  that  bnmdiate  atepe  wore  to  be  taken,  and  a 
committee  was  accordingly  appointed. 

H&rwloli. — A  special  meeting  of  the  Harwich  Town 
Coaneil  wae  held  last  week  to  confirm  a  resolution  passed 

at  the  last  Council  meetinf^,  inslruetitig  the  town  clerk  to 
make  an  application  to  the  Board  of  Trade  for  a  license  to 
supply  electricity  under  the  Electrie  Lighting  Act,  for  all 
public  and  private  puqrases  within  tha  area  of  the  borough 
of  Harwich.  The  town  clerk,  in  answer  to  a  question,  said 
tlis  oost  of  the  order  would  be  about  JB150.  Mr.  Rose  said 
the  Council  could  apedfy  terms  if  they  obtained  a  pro- 
visional ordor.  They  could  then  ask  for  tenders  to  light 
the  town,  and  retain  the  option  of  supplying  private 
persons,  the  limit  of  time  being  42  years.  After  dbtaininf; 
the  order  there  would  he  no  difficulty  in  getting  a  company 
to  supply  public  and  private  consumers,  and  bo  believed 
that  if  they  adopted  the  poliey  of  Kghting  the  town  by 
electricity  they  would  have  no  cause  to  regret  it.  Mr. 
Norman  seconded  the  propodtioa  of  Mr.  Kose.  Mr.  Hill 
moved  as  an  amendmmit  that  the  propositton  be  deferred 
for  three  month."!.  He  thought  the  plant  would  cost  X7,000 
and  the  maintenance  £15  a  week.  Mr.  Everard  pointed 
out  tkat  Mr.  Hillli  amendment  msattt  delaying  the  matter 
another  12  months.  Mr.  Rose  said  that  Mr.  Hill  seemed 
to  he  the  only  objector.  If  this  pi'opoeition  wore  carried 
and  an  order  obtidned,  the  Coaneil  would  not  be  bonnd  to 
put  down  Messrs.  Cronipton's  pl;itit,  but  they  would  get 
tenders  from  other  hrms.  The  proposal  to  obtain  an  order 
was  eaRied  by  a  large  majority. 

BaUauum'fl  Omnliliiatfm  ■aglM.-^nr  rssders 

will  remember  tbiit  some  months  ago  we  gave  the  outline 
of  a  projKis&l  of  M.  Ueilmann,  late  chief  engineer  to  the 
SndM  Alsseienne  des  Oonitraetions  M4caniqaes,  for  the 

introduction  of  a  new  principle  in  railway  practice.  It  is 
well  known  to  engineers  that  the  difficulties  ia  gettinj^ 
higher  speeds  on  railways  lie  chiefly,  if  not  entirely,  first, 
ill  the  difficulty  in  getting  rid  of  the  steam  from  the  quick- 
moving  parts,  and  secondly,  especially  on  ascending  grades, 
of  the  need  of  greater  adhesion  between  engine  and  motals. 
Both  of  these  M.  Heilmann  proposes  to  obviate  at  one 
stroke,  by  having  his  ei^sine,  a  tripte-expanaion  oonpatao 


tively  slow-speed  engine,  coupled  direct  to  a  dyosmo,  the 
dynamo  to  supply  sufficiently  high-speed  moton  sttaebed 
to  the  axles  of  every  carrisga^  thus  driving  each 
carriage  separately.  The  engine  proposeil  is  of  600  h  p,, 
the  dynamos  and  motors  of  the  liechnicwaki  typo.  A 
speed  of  50  milee  an  hour  on  gradients  of  1  in  200 
is  looked  for,  and  a  speed  of  70  to  80  mile?  an  hour  on  ibe 
level  M.  HeUmann  has  recently  formed  a  syndicate  with 
a  oapiital  of  S00,000f.  to  woA  out  the  inventitm,  and  it  it 
stated  that  thr  authorities  of  the  French  railways  have 
accorded  permission  for  experiments  to  be.  tried  upon  their 
lines.  The  pirufits  of  the  syndicate,  when  made^  are  to  be 
divided  as  follows  :  10  per  cent,  to  the  directors,  4,'5  per 
cent  to  M  Heilmann,  and  45  per  cent,  to  the  shareholders. 

Prises  Offered.— The  Sociit^  Industrielie  of  Amiens 
has  offersd  for  the  lesson  1891-8  a  nmnber  of  priisi,  eon- 

sisting  of  money,  and  gold  and  silver  medal.s.  These  ml 
for  answers  to  questions,  auongist  which  several  are  with 
reference  to  electrical  or  kindred  anbjeels.  If  a  subjeet  is 
nut  completely  solved  a  portion  of  the  prize  may  l« 
awaixied.  1.  A  gold  medal  for  a  brake  dynamomeUc 
capable  of  replacing  the  Prony  brake,  with  moreoonvaoitnt 
apparatus  than  the  latter,  i  A  gold  medal  for  a  simple 
and  cheap  dynamometer  capable  of  measuring  the  work 
absorbed  by  a  tool  or  machine  driven  by  belt  or  gearing. 
5.  A  gold  modal  for  a  water  purifier  for  steam  boilen-> 
simple,  cheap,  taking  little  space,  and  requiring  little  super- 
vision. 6.  A  gold  medal  for  the  best  electric  light  installa- 
tion woifchig  in  an  tudostrial  eatahUdunent^  and  casting 
less  than  gas,  taking  works  of  300  to  500  bnmers,  making 
its  own  gas.  23.  A  gold  medal  for  a  chemical  application 
of  electricity  in  thedistriet  S4.  A  gold  msdal  for  impor- 
tant im|)rovement  in  'the  bleaching  of  wool  or  silk.  25.  A 
gold  medal  for  the  best  treatise  on  the  bleaching  of  hemp 
and  juts,  comprising  a  theoretical  study  and  die  eiami- 
nation  of  the  various  method."!  employed  in  practice. 
Further,  a  gold  medal  of  200i.  value  will  be  awarded  to  all 
papers  that  merit  thfa  prise— in  arts  or  msebsnks,  b 
spinning,  in  natural  history,  physics,  chemi<itry,  or  agri- 
culture ;  and  in  commerce  and  political  economy.  Msno- 
scripts  must  be  sent,  prepaid,  to  the  President,  d»  h 
Soci^t4  Industrielie^  rue  de  Noyon  S9,  Amiens,  by  the 
30th  .\pri!, 

Qaeenstown.— At  the  monthly  meeting  of  the  Queens- 
town  Town  Commissioners  on  Monday,  Mr.  Bonm  pro- 

[wsed  the  motion  that  advertisements  be  issueed  inviting 
tenders,  to  be  under  £300  a  year,  for  the  electric  Ugbtiog  of 
the  town  for  five  years  from  June  30th,  1893,  the  candle- 
power  not  to  be  under  S0,000.   He  said  that  the  town  of 
Carlow  was  17  acres  greater  in  area  than  Qneenstown,  and 
the  electric  light  there  was  clovon  times  more  powerful  than 
the  present  lighting  of  Queenstown,  and  the  cost  was  only 
£170,  whereas  in  Queenstown  they  were  piiying  £47*  l" 
Carlow  the  electric  light  cost  the  ratepayers  2d.  in  the 
pound,  whersss  Queenstown  was  at  prsssnt  paying  6d.  in 
the  pound.    He  had  fixed  a  limit  at  £300,  and  if  the 
tender  amounted  to  the  fixture  it  would  save  the  town 
£144,  whieh  would  be  a  saving    of    8d.  in  the 
pound.     Mr.  Farrell  moved  that  the  matter  be  ad- 
journed  for  two   months,   and    that  the  clerk  he 
inrtmeted  to  write  to  the  town  clerks  of  Csriow  and  etbar 
towns  lighted  by  electricity  to  get  particulars  of  tho  cost 
of  lighting,  and  its  working.   Mr.  Fitzgerald  was  not  in 
favour  of  the  Commisttoaers  pledging  the  rates  of  ths  town 
to  the  extent  of  £300.    If  any  company  liked  to  come  ■'"f' 
make  the  experiment  be  would  be  the  last  to  oppose  it- 
Mr.  Doran  said  that  on  account  of  the  statement  aisds  by 
Major  Curry  atapivrfous  meeting  that  the  electric  light 
in  Carlow  had  been  uoiatisfsctoiy,  he  had  written  to  the 
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town  clerk  of  Carlow,  and  h»  bad  Mplied  that  the  arc 
lainpa  at  present  there  had  been  most  successful,  l»ut  the 
incandescent  lamps  bad  not  yet  been  put  up.  The  amend- 
ment WHS  carried  by  four  votM  to  two,  and  the  town  dark 

will  thprf^foi  e  ref]nire  particulars  of  various  systems. 

Werta  Aro  I*amp.— Abolish  the  commutator  of  your 
dynamo,  and  aboliab  the  mechanism  in  your  arc  lamp,  and 
you  will  bave  an  idaal  ayHtom  of  public  lighting.  Some 
attempts,  more  or  less  successful,  have  been  made  low.^nls 
the  abolition  of  commutators,  snid  akernating  dynauios  arc 
practical  witbont  eommutotors.  The  other  requirement — 
in  arc  lamp  without  mechanism — if  not  nearer  solution,  has 
at  all  events  been  tried  and  tested.  M.  Xavier  Werts,  of 
New  Torb,  fa  craditad  witb  tba  aolation  of  thia  problam, 
and  has  produced  a  combination  arc  and  incandescent  lamp 
which  may  develop  into  a  successful  article.  The  carbotiR 
are  placed  in  an  esbatnted  glaaa  globe,  ajid  tmrn  to  elowl y 

th.it.  no  feeilinj;  is  re(iuirc(l,  the  lamp  simp!y  lieiiig  entirely 
replaced  when  burnt  out.  The  construction  of  the  Wertz 
hasp  is  aa  followa :  A  abort,  thick,  hollow  carbon  ia  taken, 
connecte<l  to  a  conductor,  and  inserted  in  a  globe.  The 
aaoood  carbon  paaoei  inside  the  first,  having  a  solid 
core  end  mnd  bead,  which  rests  upon  the  cylindrical 
carbon.  The  aiiace  between  is  filled  witb  an  inatt- 
bating  layer  of  asbestos,  which  prevents  any  current 
fiassing  except  at  the  upper  surface  of  the  cylin- 
drical carbon,  wbeie  tbe  two  carbons  touch.  At  this 
point  of  contact  an  arc  ia  forrocd  df  suflicieiit  size  to 
produce  a  .light  of  coaaiderable  [wwor.  The  lamp  is  in- 
tended for  higb-tanaion  aeriea  working,  and  may  be  fitted 
with  a  cilt-out  and  nsed  on  ordinary  are  hrap  circuits.  It 
ia  possible  that  we  have  here  the  200  c.p.  simple  arc 
laaap  fbat  baa  been  sougbt  for.   No  detaila  an  given  of  its 

lutuirious  efTicicncy  as  rei^ar  Is  III  onlinary  arc  lump.  The 
saving  of  first  cost  and  attendance,  however,  might  well 
pay  f«r  incraaaed  eoat  of  eamnt  in  asany  drBumatancea. 

■toetrto  ▼•Btll»t«rs  fw  SfeeftnuHpe.— Tbe  Com- 
mission of  Pl  inl  and  Machinei_\  fru'  the  Frent  h  Minister  of 
Marine  has  just  contracted  for  the  supply  from  the  Soci^t^ 
L'Eclairage  Electrique  of  aeven  electric  ventilnton  on  board 

the  steamship  "  Le  Magenta."  The  ventilators  will  lie  lixod 
under  the  ironclad  bridge,  ami  the  whole  will  be  covered 
in  with  an  outlet  communicating  with  the  system  of  distri- 
bation.  The  disposition  of  the  ventilating  plant  was 
re(^tiire<l  to  1)c  easily  maintained  and  taken  a{)art,  and  each 
piece  is  to  be  as  light  a  weight  as  possible.  The  funs  are 
Bioanted  direct  on  the  shaft  ef  tbe  electric  motor.  Special 
precautions  have  l)een  taken  to  prevent  the  oil  from  coming 
in  contact  with  the  insulated  wires,  and  oil  ducts  are 
artmged  for  tbe  aaeape  of  used  oil.  Aa  tbaaa  reotiktora 
rill  1'c  j'tired  to  nm  eontinunnsly  for  long  periods,  every 
arrangement  baa  been  made  to  prevent  the  various  parts 
of  tbe  motor  from  overbeating.  Tbe  interior  eoila  of 

the  motor  have  been  so  arnnt^eJ  aa  to  tjive  ut 
will  two  different  speeds  by  tbe  simple  movement  of 
a  commotator,  tbe  normal  apeed  being  1,200  revolutiona. 
The  lower  speed  is  GOO  to  900  revolutions,  the  alteration 
taking  place  without  addition  to  tbe  exterior  roaistance  to 
tbe  motor  eirenit.  Tbe  fdlowing  aie  tbe  general  datafia : 
Pressure,  70  vdts ;  airrent,  18  to  20  amperes ;  revoItttbMM, 
1,200  ;  pressure  of  air  in  height  of  column  of  water,  2  cm.; 
diameter  of  disc,  '64  metre  (22|in.) ;  total  weight,  6161b. 
In  the  Government  test  the  ventihtor  was  placed  in  a 
wooden  box,  whose  dimensions  reproduced  the  si)ace  left 
free  in  the  "  M.igonta."  The  opening  was  reduced  to  an 
outlet  ef  6  decimetres  square.  The  ventilator,  witb  70 
volts  at  the  terminals,  and  acnrrontof  not  over  20  amperes, 
was  found  to  maintain  a  pressure  of  2  cm.  of  water,  corre- 
aprndiaig  to  aa  outpat  of  4.000  cubio  netraa  aa  bottr. 


These  tesu  were  canied  oat  to  the  entSie  satitf action  of  tbe 

commission. 

Xleotrtoitir  in  Mialag.— At  tbe  annual  mooting  of  the 
National  Aaaociation  of  Colliery  Managers  at  Neweaatle  on 

Friday,  Mr.  Henry  Palmer,  of  East  Howie  Colliery,  Ferry- 
hill,  the  president,  alluded  in  his  address  to  one  subject 
which  is  growing  dally  in  interest  and  importance,  and  one 
which  will  soon  force  itself  upon  bis  notice — electricity. 

"It  is  true,"  said  Mr,  f'.dmer,  "that  some  of  n%  have 
vontureii  to  employ  this  new  anil  mysteriouij  agent  in  a 
few  eaaaa,  and  I  am  proud  to  think  that  our  association 
counts  as  a  distinguished  memVter  one  who  has  licen  a 
veritable  pioneer  in  tbe  application  of  electricity  to  mining, 
and  more  particnlarly  fn  the  way  of  undefigrmmd  pumping. 
To  Mr.  Frank  Brain  I  owe  a  dceji  debt  nf  irmtittide  for  assist- 
ance freely  given.  There  are  at  the  present  time  several  small 
electrical  pumping  plants  at  work  in  the  county  of 
Durham,  and  at  Ki'<t  Howie  «  e  are  i>um[iinj;  1,000  gallons 
per  minute  in  that  manner  It  is  also  being  introduced  iu 
the  Korth  for  hauling  and  other  purposes.  I  advise 
colliery  inan.i2;ers  to  begin  to  accustom  themselves  to  the 
new  agent,  and  to  make  themselves  familiar  witb  tbe  rules 
relating  to  the  measurement  of  ao  electrio  eumoL  The 
necessary  solution  of  many  unaolved  problema  in  mining 
lic8  with  you,  gentlemen,  and  T  have  every  confidence  that 
whether  absolute  liciuntilic  and  [irtictical  rules  can  be 
established  or  not  to  satisfy  the  ever-varying  conditions  of 
mining,  the  consideration  of  such  subjects  may  be  s-ifely 
left  witb  you,  and  I  am  content  that  the  resultjs  wiit  in  the 
fntnre,  aa  in  tbe  paat^  be  reedved  by  tbe  mining  world  as 
steps  towards  the  hfirher  Kocial,  ^cietitific,  anrl  intellectual 
position  of  colliery  managers,  and  a  simplification  of  the 
manifold  dnttes  tbey  are  called  upon  to  perfonn." 

OlOMd^Ooadttit  Systom.— An  interaating  exhibit  at 

the  Frankfort  Exhibition  is  a  novel  and  simple  closed- 
conduit  system  of  elecUic  traction  by  Messrs.  Schuckert 
and  Co.,  of  Nfirnberg.  Tbe  cloeed  conduit  ayatema  hftherto 
tcstefl  in  pr.icticc  in  (liis  eounliy  I'oniprise  two  kinds — that 
advocated  by  Mr.  LinelT,  in  which  a  continuous  conductor 
hid  underground  is  drawn  up  into  communication  witb  tbe 
conductor  sections,  one  after  the  other  as  the  car  proceeds, 
by  the  attraction  of  a  magnet  placed  on  the  car ;  the  other, 
advocated  by  r,  .T.  Gktnlon,  charges  the  conductor  sections 
by  a  retum  :  il  itcd  circuit  actuated  by  magnets  placed 
not  in  the  ear,  but  in  a  box  undci  tlie  pnvemcnt  Schnckert's 
system  is  of  tbe  tirst  onler,  based  ujwn  the  LiNCll  principle  ; 
Irat  inatead  of  using  a  continuoua  thin  8tri|>  of  iron  which 
is  raised  magnetically  to  make  contact,  ^res<r-  Schuckert 
employ  iron  filings,  iu  the  following  simple  expedient. 
The  conductor  sections  are  laid  •hnn  in  the  roadway 
ujnin  solid  wood  iilank*.  Ix-dded  in  the  ground, 
under  which  is  the  main  strip  conductor.  Each  wooden 
pfauik  ia  pierced  downwards  at  intervals  aloni;  ita  length  by 
taper  holes  of  l!in.  to  2in.  diameter,  which  have  the 
smaller  diameter  at  the  top.  Before  layiut;  the  iron  con 
doctor  raila  over  tbe  planks,  these  holes  are  each  partly 
fille<l  with  a  handful  uf  iron  filings,  which  ilroji  down  u]ion 
the  main  conductor.  As  the  tram  passes,  its  uugoet 
energises  the  roadway  beneath  it,  and  the  iron  iilingB  rise 
in  a  heap  and  make  OOtitaet  with  the  surface  conductor, 
falling  again  as  the  car  passes.  Tbe  ta}>er  form  of  the  hole 
prevents  their  continued  cont  act  after  the  car  passes,  and 
the  number  of  holes  and  the  mass  of  filings  ia  aaid  to 
obviate  all  difficulty  with  reference  to  contact  or  sjiarkittg. 
The  car  was  not  working  when  wc  had  iho  jileasure  of 
visiting  the  Frankfort  Exhibition,  and  we  cannot,  therefore, 
state  from  experience  whether  the  project  is  practicalde. 
It  was,  however,  stated  to  work  well  on  the  cxperinictitui 
line. 
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piMDAMT  nrrmos  fos  ship  liobtdiq. 

The  enclowd  sketchtt  thow  ao  improvad  form  of 
ponduit,  dmigned  by  Mir.  Ifakotm  Sathwland,  deetrieil 

engineer  to  Messrs.  Wm.  Denny  and  Bros  ,  Dumbarton. 
Fig.  1  shows  tho  complete  fitting.  B  B  is  the  back  block 
made  of  teak  boiled  in  paraffin,  to  which  the  brass  junction- 
box,  J  B,  is  atucbed.  Tbe  wires  are  led  ia  throuch  water- 
tight stnffing-boxei,  and  altMhad  to  the  eeravad  lanetion, 
J.  Tho  italk  of  the  lamp,  S^ii  then  MiNwad  into  ita  place, 


im.  1. 

making  contact  with  the  junction  J.    Then  the  oi  

cover,  0  C,  is  screwed  hvd  up  against  the  wood,  jammmg 
the  stalk  and  preventing  it  from  getting  loose.  To  prevent 
the  cover  fiom  slacking  back,  two  screws  arc  driven  through 
the  flange  into  tho  wood.  G  C  is  the  usual  Edison-Swan 
globe  carrier.  Fig.  2  shows  the  upper  and  lower  ends  of 
the  stalk,  &  JBC  is  the  ianotion-box  cover  which  is 
permanently  attaebed  to  the  stalk.    0  b  a  rod  of 


brass,  which  forms  the  lead,  tho  return  being  the  stalk 
and  junction  box.  W  is  tho  insulating  material,  being  also 
formed  of  bard  wood  boiled  in  ^raffin.  The  upper  end 
of  thie  is  tapered  to  prevent  moisture  from  lying  across 
the  top  and  causing  a  short  circuit  A  spring  plunger  is 
attached  here  to  ensure  goo<i  tonUci.  To  prevent  the 
l)Oh>iliility  of  ;in  arc  bciii^  fnrmed,  in  tho  event  of  the 
tilting  getting  loose,  the  plunger  is  made  so  long  that  the 
fitting  most  bll  elaar  ci  tho  box  bafon  it  hrean  ooolaot. 


In  the  old  form  a  central  contact  lamp  was  screwed  into  a 
nipple  on  the  lower  end  of  tho  stalk.  In  the  new  f<KiB  the 
wood  is  carried  right  down  into  the  lamp  carrier,  L  0^  and 
another  spring  plunder  is  attached.  By  this  arTaagemenA 
we  have  only  two  joints  ioateafl  of  three.  A  small  tapered 
shoulder  is  turned  on  tho  wood,  which,  being  jammed 
between  the  end  of  the  stalk  and  the  nipple,  N,  prevents 
it  from  changing  its  position.  This  form  of  pandantis 
now  heing  dsmI  by  Meaara.  Denny  for  ship  lightioi^ 


PBIORiry  IN  ALTBRNATIMG-CUBREIIT  MOTOBS. 


The  question  of  priority  in  the  discovery  of  the 
alternating-current  motor  would  seem  to  need  definite 
eeUloBMnt,  both  on  account  of  htstorioal  aoeora^  and 
the  avoidance  of  aeiimooioos  diseosskm.   It  haa  been 

usual,  in  Europe,  to  ascribe  to  Prof.  Ferraris  the  priority 
in  the  demonstration  of  the  possibility  of  rotary  motion 
being  obtained  from  alternating  currents,  and  in  a  recent 
rimmd  of  the  subject  M.  Uospitalier  so  accorded  the  credit 
The  dispute,  so  fiar  as  fundamenla!  principles  aiv  eofteemed.is 
limited  to  Prof.  Ferraris  and  Mr.  Nikola  Tesia  ;  and  the 
New  York  EUdrical  Engiiwr  this  week  vigorously  asserts 
the  priority  for  America  in  the  person  of  Mr.  Tasla. 

Tue  foUowiiw  are  the  words  oi  our  contemporary: 
"  PMrf.  Femrialias  been  credited  with  the  discovery'  now 
in  controversy  on  the  strength  of  hin  admirable  paper,  read 
before  an  Italian  scientific  societ) ,  in  March,  1888,  and  pub- 
lished in  Iciliaii  shortly  aftcrwanls.  But  five  months  before 
this,  in  October,  1887,  Mr.  Tesk  had  already  filed  appli 
cations  for  patents  embodying  the  discovery,  and  several 
months  before  that  time  had  so  far  perfected  bis  iuvention 
that  a  ciitii;>;iny  bad  been  formed  to  exploit  it.  Many 
[jromiiiL'nt  persons,  including  sevenil  electricians,  then  saw 
the  To«la  motors  at  work ;  and  during  the  winter  of  1887-1} 
one  of  the  bcstrknown  scientific  men  in  tbix  country 
(America)  examined  and  re|K>rtcd  favourably  upon  them. 
Some  time  in  April,  one  of  the  present  editors  of  the  New 
York  Elfdiiral  Kngitiffr,  knowing  of  this  new  work,  saw 
the  motors  which  had  then  been  running  for  some  time  in 
a  temporary  laboratory,  and  indneed  Mr.  Tesla  to  bring 
his  discovery  before  the  May  annual  meeting  of  the 
American  Institute  of  Electrical  Engineers.  The  motors 
were  actually  shown  in  New  York  before  a  large  gathering. 

"On  May  1,  1888 — the  same  year — patents  were  issued 
to  Mr.  Tesla  in  America  as  the  result  of  his  appUoalioa 
in  October,  and  were  than  ■oaawhla  at  one*  in  •vwy 
European  country.  Bat  the  work  tA  Prof.  Farraria  was 
not  brought  to  light  in  En;;lish-Bj>eaking  countries  (and 
others,  too,  for  that  mutter)  until  it  was  given  prominence 
by  the  publication  of  it  in  Induslrut,  May  18,  1888.  That 
iotarealiog  artiele  was  freely  oopied,aa  it  well  deaamd, 
and  ita  poblication  in  this  wise  created  the  false  Idea  that 
Prof.  Ferraris's  striking  work  wa-s  simultaneoas  with  that  of 
Mr.  Tesla,  or  even  prior.  But  the  description  of  the  TesU 
invention  must  have  evidently  been  made  public  on  the 
patent,  in  EqgUnd  and  other  countries,  before  the  date  of 
the  /wfasfriet  artiele,  and  heoideB  the  fast  of  the  iasaeof  the 
mtenta  there  is  the  fact  that  a  contemporary,  the  New 
York  Kirditnil  Emfvi,  had  given  a  short  illustrated 
description  of  the  Tesla  motors  on  May  12. 

"More  than  this,  in  his  eesay  of  March,  ltt88.  Prof. 
Ferraris  expressly  denied  the  praetieahflity  of  notora  that 
Mr.  Tesla  already  had  in  successful  operation  !  He  hinted 
at  the  possibility  of  using  a  proper  generator  for  such 
motors,  but  no  further  did  ne  go.  Mr.  Tesla  had  already 
taken  coal  out  of  the  mine  before  Prof.  Fenaria  had  made 
his  geological  survey  of  the  region.  WHh  thk  adanarion 
from  Prof.  Ferraris,  it  was  not  very  likely  that  pracUcal 
men  would  recognise  the  great  value  of  the  now  principle. 

"On  examination  of  Mr.  Tesla's  now  familiar  work,  we 
find  that  he,  on  the  contrary,  had  not  stopped  short  at  a 
mere  rotating  field,  but  dealt  broadly  with  the  shifting  of 
the  resultant  attraction  of  the  magnets  ;  that  he  had  evolved 
the  multiphase  system ;  that  be  h:ui  shown  tho  bro.kd 
idea  of  niotors  em^)loyiii^  currents  of  dinuring  phase 
in  the  armature  with  direct  currents  in  the  field ; 
that  ha  had  ahown  belli  aynehrooidiiB.  and  tarnUMBotora : 
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that  ht  lud  shown  how  machinos  of  ordiowr  construction 
ba  mdaiptai  to  hia  system,  and  had  wits  specific  par- 
lioie  advanced  boldly  into  new  territory,  of  which  there 
was  not  the  slightest  hint  or  suggesltou  in  the  woik  of 
Prof.  Ferraris.  In  other  words,  Mr.  Tesla  not  only  went  to 
the  bottom  of  the  fundamental  principles,  but  tried  them 
in  every  d«bul  that  inwniive  ingenuity  eoiud  hit  apon.  If 
this  is  not  80,  it  is  time  to  have  the  contrary  statu  of  afTatrs 
proved  before  Mr.  Tesla  loses  the  credit  that  such  work 


THE  LIGHTING  OF  RAILWAY 
ELECTRiCALLY.* 

BV  J.  A.  TIM  MIS. 


X»  is  not  advinUa  b«m  to  eater  on  any  UaKthened  dlwaertstieB 
as  tM>  tberilBitlvi»MrHe«f  ofl  or  gas  or  ctsaitikilgraaaBMaaBol 
h,  to  ba  eompleto,  would  bivalve  many  intrioeto 
rith  the  expense  of  first  ooet,  and  the 

 ,  DSB  of  mAititcimnco  and  labour. 

There  can,  however,  be  no  doubt,  and  we  msjr  take  itaa  gsoa- 
rally  admitted,  that  tbe  light  from  otl  lampa  Is  not  anfiolent  to 
Fupuly  the  wants  of  the  travelling  public. 

The  light  given  by  the  most  approved  system  of  gas  lighting  ia 
undoubtedly  far  snperior  to  that  supplied  by  oil  lamps,  but  it  is 
not  equal  to  thaicivea  by  liigheaad]a>pow«ruieaBdaae«nt«leatrlo 


Umpa. 

Tn«  ten  "  ill  I,  inuRt  be  applieti  to  any  systom  of  train  li^'litin^' 
if  a  li^ht  e*jual  to  daylijjht.  on  !i  fairly  clear  day  —  in  other  wonlx, 
a  litrlit  sulliL-iont  to  ennble  anyone  to  rcail  at  ni^rlit  witli  the  nxmo 
ta.'C  and  ronifwt  that  he  can  wbmi  travelling  in  broad  daylight. 
Thi?  I  -  -rii  .n-ident  on  reflecting  that  at  mo^i  utatioiis  (injicrH  are 
«okl,  aiui  that  the  sale  of  pafjer*,  fieriadicalt),  and  books  on  raiU-ays 
has  ^rown  into  an  cnornioiis  traile. 

Oar  experience  oiler  bartl  and  anxioua  work,  spreadiiti^  over 
four  years,  gained  from  the  lighting  of  some  300  carriagoo,  moet 
el  tiimn  long  bogie  can,  is,  that  while  it  ia  perfectly  eaay  to  light 
aoir  nairiaico  or  any  tola  eaoossBf  ally,  and  to  give  absolute  and 
eoanUMit  sntiifaotlan  to  tbe  lailway  autboritiea  and  also  lo  Ute 
travelling  (>ubUc,  it  is  a  matter  (now  thai  it  hi  atAaiaad)  of  impana. 
tiv»  necessity  to  give  a  system  wMeh  is  not  extravagant  In  Ant 
eeatt  and  is  (and  thi*  is  of  far  greater  importance)  economical  in 


'Uad  renewak^t.<.,  in  working  and  maintenance. 
Wn  may  lay  it  down  as  a  law  to  begin  with,  that,  in  order  to 
obtain  tbe  greatest  officionoy  and  eoonomy.  a  whole  railway 
vystem  must  be  lighted  and  not  merely  a  portion  of  it, 

But  as  it  is  most  improbable  that  any  large  railway  company 
would  light  Uie  wlioie  of  ito  stook  at  onoe,  it  ia  an  e?ideat 
adx  untA(;etobnvoaqratemwhiab  anablea  tho  efeoek  to  ba  Stted 

CrjidmiUy. 

Havinjj  ftated  these  (jriiaary  conditions,  wo  will  connidor  a 
naiab«r  of  other  conditions  which  we  find  ar«  iiiijierative  in  dctjiil, 

1.  Koch  and  every  C4\rriii);o  must  carry  itf  ow  n  !«torc  or  roiK!r\  oir 
of  electricity,  bccuuKo  it  may  be  attache*!  to  any  train  throughout 
•  hi-  sy«tom,  and  then  may  bo  tjilton  oiT  or  idippod  from  the  train  it 
l"  U'uvelling  with  ami  attacheti  to  another  (or  the  same)  train  nt 
any  important  Rtation,  and  while  tletjichcd  the  cjirriairc,  if 
lieb  led,  must  re  mum  so.  In  addition  to  this —(a)  The  weight  of 
the  electric  battery  in  each  vehicle  must  be  small,  on  scoount  of 
weight  and  expense,  (b)  Tbe  batteries  must  not  be  liable  to  be 
ehatjjed  Wban  toaoaniiiges  are  in  regnlar  work,  neither  must  any 
flaillifW  bo  detained  at  any  point  to  bav*  ite  battery  charged. 
I««nr  eaniage  most  be  free  to  ba  need  in  tnatto  alwam. 

&  In  order  to  give  such  an  amonntof  Ugbt  (aa  menttoaed  above) 
as  shall  be  equal  to  dajfliriit— (a|  Tbe  fauaps  used  aboold  ba  16  cp. 
(l)  The  voltage  used  to  arlvo  them  ahonld  be  as  Ugh  ae  praeU- 
cable,  because  the  cnrunimntian  of  electricity  (a  meet  important 
factor)  i«  materially  rcduoao.  We  find  that  60  wdte  fal  the  eatset 
Umiu  The  earboos  of  bunpa  of  over  fiOvolta  will  not  stand  inUwi^ 
travelling.  <c)  The  releotote  sbouU  have  a  eonvex  and  dUbnIva 
shape. 

3.  Tho  liftht  muRt  be  under  the  control  of  tho  guard. 

There  are  three  methods  by  which  electricity  may  be  ■rcneratc<l 
for  the  lighting  of  mil » ivy  CArna^'cs. 

1st.  By  a  dynamo  tiriven  from  an  a\ie  of  ihn  train,  and  thif<  i« 
-'omptimcR  necCK^ary,  but  nONCr  advi!<jible.  A  dynamo  niu.-Ht  be 
dm  en  from  the  axle  in  the  ca^o  of  a  SVa^^'on  Lit.-'  traiJi,  bccauw 
.  Uiir"  comiMuiy  doe*  not  own  or  work  the  locomotives,  nruherdo 
they  poois^ui  any  ri;j:hta  in  the  railway  rtatinns.  In  ,iddi(ion  to 
these  oonditionn,  the  fiieedf  of  Iheir  train*  iire  uniform  and  l!ie 
distancos  between  Bt<jpj)agos  are  very  ijreat,  that  the  ciniiitioiiM 
are  not  only  apecial  but  as  fa«-ourable  for  axle  driving  aw  they  cm 
be.  In  Russia,  also,  tbe  very  loos  rnna  and  the  low  and  uniform 
speed  of  tiaaM»  addM  to  too  dimeolty  of  Axing  a  dynamo  and 
•lufno OB  the  iMOaMltveb  mako It  eometimee  adnsaUe  to  use  axle- 
imm  dynamna  But  ander  ordlnacy  etraanutaaoas,  aada-driveo 
dynawoaart  meet  ableettanable,  beoauae— <■)  The  field  magnets 
have  to  be  larger  in  |)roportion  in  order  to  deal  with  tho  incronM 
of  spaed  between  that  at  which  the  dynamo  cnts  in  to  charge  the 
batteries  and  tbe  maximtim  .'(loed  of  the  tiaia.  This  is  sometimes 
an  1  to  3.  (2)  Tho  gearing'  in  verv  SOon  wom  and  destroyed.  (3) 
A  speciAl  set  of  skilled  workmen  bavnto  be  am|doyed  in  order  to 
keep  tbetn  in  order.   (4)  Practically,  ovary  van  weald  have  to  be 


*()ipar] 


UieBciMeb 


fitted  with  a  dynamo,  antl  also  with  a  largo  battery.  The  csj»ens*» 
entailed  being  beyond  all  rejjjton,  as,  if  thcrp  is  a  dynamo  on  the 
train,  there  should  not  bo  any  electric  battery  to  lij^ht  tlic  main 
lamps. 

'Jnd.  ,\iiuthcr  method  is  to  drive  a  dynamo  on  the  train  by  u 
s[iticial  enpine,  usint;  locomotive  steam  (m  n[Jociul  cases  wo  have 
used  a  s[)ec'ial  boiler  in  a  very  lar^^e  van  ;  but  the  circumatanoes 
were  exceptional,  and  tho  objuctiong  to  it^  ^'oneral  OM  atO  eO 
obvious  that  it  is  not  nec.o.»s.ary  to  mention  it  further). 

3rd.  The  third  meUiod  for  the  generat  ion  of  electricity  is  to 
employ  a  phuit  at  certain  important  stations  to  light  the  stations 
and  yards,  and  at  the  aama  tima  to  ehaiga  tha  bMteriea  naed  in 
li^^ung  the  tiafaa 

xheee  two  lattar  nalaiaa  aadh  haws  tbatr  advaategeif 

With  a  dyaamoaadnietel  eagiaaonthalooomoUva-O)  Wfaiflb 
are  nelf-oontaiaad,  aadf  wUeb  oaly  vary  leee  than  1  par  ' 
speed.  With  a  variation  of  up  to  80  per  eeat.  ia  eteam  pn 
i.e.,  which  are  constant  in  speed  and  also  In  electrical  efficiency. 
(*i)  Which  ore  not  over  3ft.  6in.  high  by  4ft.  by  2ft.  (M!  Which 
start  automatically  when  steam  is  turned  on.  (4)  Which  are 
boxed  in  from  dust  and  wot,  and  do  not  heat.  (5)  Which  do  not 
require  lubrication  for  several  days  when  in  constant  work.  (0) 
Tbe  locoinotivo  driver  has  very  little  extra  work  and  no  atteotton 
to  give  to  thi.'i.    And  we  have  obtained  all  these  point?. 

It  is  clear  tluit  the  ({Ciioration  of  electricity  for  lijjhtini;  trainc 
becomw  sinijjlo  and  economical,  e.^iwcially  when  (Vi)  tfio  h\};h 
voltape  necesi'ary  to  run  tho  Lam|)fi  ciTiciently  and  economically 
can  bo  readily  obtaine<i.  {'-)  A  main  battery  is  not  neceiB««ry  by 
our  *yHt«ni.  {.  )  As  will  be  seen  hereafter  tho  total  weight  of 
batteries  on  a  train  of  ll'lonR  bogie  cars  it  only  alwutone  ton. 

On  the  other  hand,  if  tho  main  lighting  is  efiocted  b^  main 
batlorics  in  Llie  vana,  and  they  are  chargeo  at  central  station.i  by 
large  plants  which  also  light  tne  stations,  the  foUowinj^  oconomios 
are  effected  :  (a)  A  few  mrge  plants  serve  to  generate  Uio  elec- 
tricity reriiiirnd  to  l%ht  all  tbe  trains  on  a  railway  i^stem,  auul 
sIm  to  light  tbe  statioos  instead  of  a  Urge  number  of  small  ones. 
(A)  A  few  skilled  man  oalyan  reqaind.  (c)  The  deterioiatiaa  of 
lar^e  plaala  !■  madh  lam  than  w  the  eaea  of  dynamoa  on  the 
trams,  (d)  Tbe  elBcieiwy  and  eeoaomy  of  large  planta  la  pro- 
portionately greater. 

We  come  now  to  tbe  point  where  it  is  neeeeiaiy  to  describe  tho 
arrangements  which  wo  find  moet  auitablo  and  economical  for 
carrvinj;  out  the  above  conditions,  and  getting  over  all  difficulties. 

We  (it  the  carriages  with  16-c.p.  SO- volt  bmps,  and  we  light 
these  lamps  either  with  a  special  en<,'ino  and  dynamo  on  the  train, 
or  with  a  oattery  consisting  of  26  accumulator  cells  placed  in  the 
guard's  van.  Them;  lamps,  which  wo  calltlio  main  lifrhting  lamps, 
consume  'fl  of  an  R:ii(>ere  each,  whereas  a  ;ii'-volt  lamp  consumes 
over  nn  nrojiere.  This  is  a  very  ffOAt  advantage  and  economy  in 
tho  working;  of  railways.  Tfie  extra  number  of  cells — vix.,  28,  as 
a)^ain»t  1*^ — bcin^  far  more  tlutn  counterbalnnreH  by  tbe  saving  of 
nearly  '*t  ]>er  r>eiil.  of  electricity  cost  of  chargiBgand  walgbt 
of  kwl  |K.r  cell),  an<l  the  increased  amoimt  of  lii^ht. 

Hut  If  OAch  earri.ij;e  ha.-s  to  cjirry  ittt  own  storajju  of  electricity 
for  the  rtausons  stated  above,  and  as  it  lit  not  jiracticublc  to  put  'J^ 
(or  even  18)  cells  in  each  vcliiclo,  because  of  (a)  tho  weight ;  {b] 
the  first  cost  and  maintenance ;  (r)  the  difficulty  to  chorae  them 
with  a  dynamo  on  the  train,  and  impossible  to  do  so  wita  eaatral 
cliarging  stations,  we  have  worked  out  and  patented  all  over  tba 
world— even  in  Genaaay  and  the  United  8tatea  our  daima  have 
been  fully  allowed— the  foUowinu  arrangement,  oor  main  objeot 
bmng  to  minimise  tho  weight  and  cost  of  electric  batteries. 

In  addition  to  the  main  ligbtine  wo  place  small  voltoeo  lam|J(i 
(eight  volts  we  find  sufficient)  in  the  carriages,  and  aamallfoar-eall 
accumulator  battery  in  coch  carriole  to  light  them.  Tho  leade  and 
couiilers  and  switches  will  be  described  presently. 

Tnese  small  lamps  may  be  separate  from  the  main  lainiw,  but 
we  have  patented  and  ,iro  rcfrularly  using  lamps  with  two  fila- 
ments in.  These  lamps  arc  shown  in  Moesrs.  Edison  and  Swan's 
cjitjilofiues  anil  in  (he  dr«»w  in;.'s  herewith.  They  arc  x>  arranged 
that  riK  so-iin  as  a  pair  of  oouplcis  arc  Kciuiratod  they  are  aulonia- 
tically  h^huxl  in  tbe  Carriages  that  are  separated  from  tbe  main 
circuit,  by  the  eamll  hattenea.  Ibeiyafoalao  under  tho  ooatral 

of  tbe  guard. 

The  small  batteries  are  very  li^'bt  i Weit^Uiug  per  carria),'o  k^'«s 
than  Icwt.),  they  are  not  cosily,  and  they  .are  kept  charccd  by  the 
engine  and  dynamo  or  the  main  battery  in  the  guard's  van  as 
raquirod.  Tbu.4  cv&ry  cArru^rc  i»  free  to  be  used  in  any  train,  and 
t  ho  only  batteries  that  recptiro  special  amagemeata  for  ehaigiag, 
if  any,  are  those  in  the  guard's  van. 

In  order  loafleet  the  eharging  of  those  at  central  stations,  we 
deeiignod,  some  tiwea  years  since,  siieciol  lisht  trucks,  with  the 
top  flat  platform  odjiutaUa aa  nganle  ita  hogbti  aad  ealBfiiantly 
largo  to  noM  two  oomplela  omin  oattatiei. 

One  of  these  tmoka  lakes  a  freshly  charged  battery  at  a 
charging  station  to  a  guard's  van,  rocoivos  the  battery  from  the 
^-.tn,  and  the  fresh  one  is  put  into  its  place.  The  contacts  aro  made 
automatically. 

It  must  be  remembered  that  the  only  times  the  auxiliary  lampa 
are  used  are  when  a  veldde  is  taken  oil  a  train  and  perhaps  pat, 

for  A  few  minnt«s  at  the  longest,  into  a  siding  and  then  joined  on 
to  another  train,  or  when  a  vehicle  is  slipped  from  a  train  and 
w  liile  it  iI^  brou^'ht  to  a  stop  at  a  iitntion,  and  dnrint,'  thi-*  time  the 
auxiliary  b.ittrncs  f;iv.j  ti  c,  p.  to  S  e.p.  in  each  a\i\iliary  lamp. 

in  the  case  of  dn  i.'^ion  of  a  train,  for  instance,  w  here  a  lon^;  train 
of  some  20  or  more  r.ojK.fics  "plitw  up  into,  w»y,  three  di\  igione, 
then  each  division  has  at  least  one  j^uard'iii  vuti,  and  no  it  is, 
clectricallv  anil  otherwise,  if  main  lialtcrioe  are  used,  a  complete 
train  ;  and  if  special  engines  nnd  dynamoe  ore  used,  the  lighting  is 
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Having  do«crib«d  tho  tnftln  oonditiona  which  wo  find  noco«- 
sary  to  fulfil,  and  the  general  mode  of  dealing  with  those 
conditions,  «o  ok  to  givo  an  economical  and  efficient  Hjftcm  for 
lighting  railway  trains,  wo  will  <lo!M:iibc  tlie  <li;iw,iii;if<  and 
diagrazna  in  ora«r  to  nwke  the  details  of  working  the  two  Uat 


also  a  local  itwitch,  I,  in  each  carriage  which  povcrn*  the  lightJ<  b 
eaoli  individual  carriage  without  interforin^^  with  tho  «*i  ot  Use 
train.  The  Hame  action  takeo  place  if  there  in  u  dynamo  oii  lU- 
locomolivi-.  im-lcwd  of  u  mum  battery. 
The  ciiAraing  of  the  auxiliary  battenfl«  la  elfeotod  from  the  uuuii 
'  or  tam  th*  djiwiBO  «b Hm looMnotiv*  m  foUon:  At 


1 


Thar*  art  two  diagram*.   First,  the  larger 


fto,  1. 


<*fBar-win"mtam.  Dw  Ave  leaid^  A,  B,  C,  D, 
mtthsifkolAMagtli  of  the  tnin  nd  m  joiiiad  i 
toemiwalqrthaooaplan.  AtetheaiaiaMiMitlvab  Blatb* 
poriMTObMB  the  iango  iMtary,  F,  or  bom  Am 


explaining  tha 
S,  ran  through- 
■■•  joiiiod  «p  fan  ovra^ 

with  its 


Fio.  2. 

apacial  engine.  C  ia  the  communication  iwsitive  wire.  1)  ig 
auxiliary  Ijinip  main  load,  and  E  in  uuxiliary  bultcry  maii]  IcjuJ. 
It  i»  evident  timt  if  1)  and  E  are  joine<l,  the  auxiliary  Ininp^  will 
litjht  up,  provified  the  local  ewitchca,  J  J,  are  clo«xl.  F  i^^  tho 
main  battery  of  52  voltn.  O,  communication  bell.  H,  Hii\ilitiry 
bottecy  tbrae- position  switch.  J  J,  auxiliary  lainpH  local  xwitoho!). 
H^nain  lampa  local  switcheii.  K,  oommunication  push.  L  L, 
•nxQiMy  batterieH  (it  is  powible  to  do  without  the  auxiliary 
battaiylBvan).  M,  main  llghUng  awitoh.  N,  bell  Iwttery.  00. 
BM&i  liupa  with  MuiUaiy  nEwMiito  (the  aasiUaty  lanpa  maj  be 


Fui.  .3. 

Heparnte  from  tho  main  lamp).  Before  describing  tho  action  of  the 
r-yetom,  I  may  nay  that  safoty  funcfl  are  fitted  in  every  carriage, 
but  thcfo  luivo  not  liMii  fliown  in  the  figure  in  order  not  to  com- 
plic.iio  It 

A!-  will  be  f*oeii  from  i-'i;,'.  1,  when  the  train  if  couplod  up  tho 
whole  of  tho  main  lamp>  urn  lit  from  tho  battery,  F,  which  i.« 
switched  on  to  the  circuit  by  a  switch,  M  (in  combination  with  a 
■witch,  B»  nd  wrirtwoo,  F.  to  oqoaiioo  the  dlwiiMgo).  nMreb 


switch  H  is  placed  in  position  3,  and  the  corraot 
S  to  all  tho  small  battoriea  in  tha  ttain  ia  paraUoL  li 
S,  being  adjustable  to  the  number  of  batteriea  in  tM 


tnin.  Wkn 


Fi.;.  4. 

H  ig  in  (Kwilion  1,  the  auxiliary  liimj*  arc  lit  from  the  auxilisrj 
batteries.    This  is  necessary,  for  example,  in  the  case  of  i 
the  main  battery  at  a  station.   The  small  batteries  can,  of  ( 
bo  obMgod  ia  ■oriM  if  it  bo  fra 

Fio.  6. 


The  cointniiiiication  ."yslem,  with  its  push,  K,  in  each  CMtU^ 
(II  roni].:\i  (moiit,  it~i  iiiiiin  Icml.  (',  bell,  O,  and  nniall  battery,  Ni** 
hclf  evident  and  nccdH  no  i  vplanation.  It  may  be  worliC<i  by  tM 
main  battery  if  (IrHuc-ii. 

Tho  iielion  of  Llie  uutotnalic  coupler  ."trip-',  I)  K,  i.i  UJ*  f"!'*^*? ' 
Hlnjuld  the  train  be  (i(ir(.c<l  anywhere,  tin:  .tri[W  I'  K,  <"  '™ 
coupler!!  Uiat  are  sovorod,  comedown  to  llic  pioco  J,  FiK-  "  . 
the  iMd  D»  Fig.  1,  ia  thw   


to  load  B,  and  titt  current 
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thus  flow?  from  the  nnxilikry  b«tt«ne<i  to  th«  auxiliary  l^mp*. 
When  the  train  is  once  more  cou|>lod  up,  tho  connection  u  broken 
at  the  [iicec  J,  Fi(r.  4,  and  the  iBAin  ti^hting  koda  Uten  eome  into 
iMjtion,  nnri  the  aiitiiiary  lampa  Kooat. 

The  *uiall»jr  diugram.  Fig.  2,  represenUl  the  working  of  the 
Mme  «yi«t«nii«  by  tne  use  ol  two  through  jeadn  inittcwTof  four. 
TUa  we  consider  eqo&lly  efficient  and  ntore  oconoiaiaai. 

Theimili  ItebtiivaiRsnt  from  main  i  B  pa.>i«ee  round  ooil  C, 
ud,whMi  mttob  uk  clOMd,UghU  the  Urge  Umpa  or  fiUuaento.  and 
in  paMfw  lowid  Ik  MfeualH  araMtaiik  8»  f«Mm 
eootMt,  9:  Mid  iMldliw  16  lliw«  4arii«  tte  iAoIb  Oh 
are  tit.  The  auxilUry  Dattery,  G,  i*  tSnt  obMNd  fa  MMOnntaUan 
vith  main  +  by  meana  of  the  twitdi  ft*  wbieb,  wbon  elowxl, 
chMMS  the  anxilUry  battery  throagh  the  teeiatanco,  J. 

Waen  the  naain  lighting  circutl  it  iNOken  in  any  way,  the 
rarrent  in  C  la  also  broken,  and  the  anaAtara,  F,  ttUt  and  makes 
contact,  K,  and  the  auxiliary  twitch,  L,  bciog  dOMd  auxiliary 
laB»t«  Hffht  lip.  Wlicn  tho  main  lamps  are  onoo  more  lit  the 
MvilUiy  l.-imrw  are  iiuiomiiticAlly  put  out  by  the  action  of  E. 

In  !ho  (loublc-filAment  l.im]>«,  Fif'.  the  largo  I  i*  conn»ct<yJ 
to  piecp  A,  the  Rmoll  +  to  piece  I?,  while  the  brnxs  cwiiig,  C, 
fonm  iho  common  negative  to  both  filaments,  and  this  casing 
nuike*  contact  with  the  laiaplwiUar  friUdt  It  ttttfihad  to  tJM 
general  noprative  main. 

Fig.  4  8bov^  cross-cection  of  tho  coupler  for  the  fonr-wird 
ty«t«m  ;  Fij;.  .'>  the  lon^tadinnl  section  ;  nnd  ¥ig.  6  the  Mctionsl 
pSsn.  The  five  strif:!*  corree|wnd,  and  are  ftttju'he<l  to  tho  fix-e 
leadi!,  A,  B,       D,  E,  rosjiectively,  Rhown  on  main  diaf»ratn,  I. 

TbestriDBare  all  pivoted  on  the  pin  F,  and  are  all  innulated 
bm  it  ana  from  each  other  by  the  insulatioa  ahowa  ui  bUck.  Th« 
gio  0  carries  upon  U,  the  insulating  piece,  H,  upon  which  the 
thfM  strips  A,  B,  C  nst  when  the  couplers  are  detached,  and  it 
olwcMtiMtliebnaijpiBoe,  J,  which  la  itaelf  Inmlated  tnm  the 
(jiaO.  lb*  »bjaet  or  ibe  piece,  J,  bi  toMtomatieilly  oooDaet  the 
t«0  ttrlpi  D  and  E  when  the  ooajpbni  are  separated,  and  thus 
light  op  the  auxiliary  lamiis,  as  sfioWa  on  diagram  of  general 
wranMment.  The  pin,  K,  entering  the  hole,  L,  of  the  oocre- 
Bponaiflg  coupler,  ensures  tho  accurate  meeting  of  tbs  wioos 
•trips  and  prevents  short-circuiting.  As  the  couplers  are  pressed 
together,  the  curved  ends  of  tho  strijie  engage  witn  each  other  and 
boM  the  couplers  together.  The  springs,  M,  keep  the  strips  in  coo 
nocUon  with  their  corresponding  strips,  or  with  the  piece  J  when 
aJvi^inHo.    If  the  two-wire  syctem  i«  used,  only  two  Ktripfli  are 

Wiv-.-^ry, 

Iri  conrUipion,  wo  wottld  rruiark  that  we  can  only  ctaioi  as  abso- 
lat*-!)  new  in  principle  (ai  npurt  from  the  details  of  couplers  on 1 1 
iliiiitile  tilament  lam (w  and  ottnir  tneehanicnl  msttor*)  the  eombinii 
!:nii  of  n  main  lighting  circuit  with  hitrh  F..M.F.  and  olVicient 
n-"'ti>my,  too;etber  with  an  auxiliary  lighting  circuit  and  lam|M9 
«ith  iru^dl  tattariw  and  «ogo«ay  to  waigbt*  eonti  and  min- 
teaanoe. 


DUiCl'lllUOM. 


lUbHi 
irr.1 


tbimgbt  tbab  the  subject  of  train 


log  was  one  of  grmt  iai|iortwieab  It  warn  to  be  r^pvtted  that 
tr.  lunniii's  paper  did  net  eone  on  wrMflr  la  the  day,  when  more 
attmtkin  could  have  been  given  to  itk  Witb  (bo  main  conditinr? 
biildown  by  Mr.  Timmis,  particularly  the  om  which  stated  ihui 
OMTiage  ou^ht  to  carry  its  own  otore  of  electricity,  he 
Qoraidly  agreed  :  in  fact,  he  had  advocated  the  same  plan  three 
years  ago  at  the  British  Amtociation  meeting  at  Manchester.  He 
rauatuy,  however,  that  it  hod  been  rather  difficult  to  convince  tho 

r.ir!way  authorities  that  th<>v  mn.'if,  !n  order  to  break  up  their 
■.■n:i;p,  put  a  hattciy  in  cncfi  caiiia^c     It  apiKVired  to  hiiu  tl>at 
th«  main  circuit  aod  tho  auxili.uy  circuit  when  connectofl  must  he 
»  very  complicated  system,  and,  indeed,  one  that  would  be  ditfi 
( ult  to  arninpe  unlc*M  rolling;  "lock  «  i'ro  joined    t<jj:ether.  Ho 
^i'ul<l  lint  nec  the  ^ocxi  of  the  auxiliary  circuit,  bccau.«o  if  they 
li<.'ht«.(l  with  battcricn  cunutsclxxl  Uf>  iu  u  ouriik^tt,  why  not  put 
111  hiiticru-j.  of  fin.all  capacity,  perhaps,  three  or  four  hours' atorage, 
work  them  from  the  dynamo,  which  in  ordinary  times  when  trie 
trsin  ii  in  motion  light*  the  wliole  insttiillation.    The  auxiliary 
fiinits  of  k>wor  candJe-poww  would  utTur  i^rave  ubjoctiuus,  bocauK! 
pcioplc  would  sooner  do  without  the  electric  light  than  have  it 
ndoenly  lowered.    In  Ida  (tho  speaker's)  pauer  at  Manchester,  he 
vmUaiNd  battariot  baving  aiaeaad  laaa  aMotrades.  Since  then 
Bttl*  had  baan  donawnh  tfiea,  but  tbsolbar  day,  when  seeing  Mr. 
^•bb,  of  the  Korth-WeKtern,  he  isaa MM  that  they  were  acting 
•ttremely  well,  o.Ypcriuentolly.    II  aaeb  cells  were  used  they 
mitrht  obviate  the  alAoally  com|ilaincd  of  by  Mr.  Timmln  In 
o^linary  voconiiary  batteriaa.    At  nny  rate,  he  thought  it  would 
(|uite  practicable  to  put  a  act  of  battories  cither  of  idnc  and 
Irsnl  or  the  onlinory  batlcrioa  in  a  carriage,  and  get  sufKcient 
capacity  to  attempt  all  the  lighting  during  ordinary  HtopiMiees  at 
otation*.    One  great  objection  to  heavy  batteries  woo  the  liobilily 
f<i  bp  broken.    When  travcllinir  on  the  Midl.iml  the  other  doy, 
**itre  ii  t^'cuvl  hyi-tein  of  (.-Iwitic  licht  was  u.ni'd,  ho  found  the 
tl"  trie  light  was  not  at  woik.      Upon  Hskiri;^   the    ria.son,  lie 
fiiiinl    a.st  the    trtdn    at    one   of  the   station.-^    tan    into  tlic 
*l*titnj    buffent   with   autlicicnl    force   to   knock,   tlio  boitUsiiea 
out  of  the  ca-e   and   bre»k    it,  and    the  orders  were,  that 
until  it  wa»   uut  t<y{:ether  a^'aiii,  uot  U>  use  the  dynamo. 
On  the  MidlamI  they  had  trici!  succeiwfally  a  very  important 
etporiment,  and  that  wa.-*  utic  advix-«t«d  at  the  Brit)«n  Association 
bf  Mr.  Prccce  :  it  wa:^  known  ;ui  Mr.  Hiki ber-Starkcy's  plan,  and 
Wbited  of  tilliu}{  up  cislls  w  ith  ploolcr  ol  Paris  and  making  them 
V>it«  aolid,  and  be  was  told  that  it  acted  admirably.  la  eoodusioD, 
tta  i|wsker  expressed  ooniidcnce  in  the  fact  that  etectridty  must 
**TMM  ha  bhaillaaifaiaiitnMd  far  Ualoah  Aad  |iaijitad  oai  tba 


diitaatrou«  eongc«|uonoeB  of  a  ooUision  between  trains  lighted  by  gas. 
Mr.  B«iuiettrofemdto««|ifeam«t  Uglitlag  «Md  an  feh*  North 

British  Railway. 


Mr.  Bmltb,  in  replying  for  Mr.  Timmia,  said,  in  referODOe  to 
Mr.  Hede-es'n  objection  to  heavy  batteries,  it  was  that  very 
reason  which  impollctl  .Mr.  Timmis  to  put  small  batteries  in 
oacli  carriage.  Mr.  Hedges  did  not  ()uite  see  thtt  was  that 
sTstem— no  dynamo  was  used.  If  there  was  a  large  battery,  (ban 
ubere  was  no  smaU  one.   It  amounted  to  this,  that  tt  they  bad  a 


_   where  they  lighted  the  railway  station,  one   

tba  SuDa  plant  to  charge  the  big  battery  in  the  guard's  van.  If 
the  big  battery  was  employed  to  light  the  nuMo  l^hts,  then  only 
little  batteries  were  roquirod  to  light  tbe  auxiliary  lights.  These 
oonld  be  left  in  the  carriages  from  one  month  to  another,  withoifly 
ootMUrional  supervision,  because  they  were  charged  from  the  big 
battery.  As  to  the  diminution  of  light  it  was  not  eo  serious  as 
Mr.  mdges  supposed.  The  reduction  wos  from  10  c.p.  to  10  ap-, 
which  was  quite  good  enoiiph  to  road  by.  Thio,  however,  only 
occurred  in  atatiomi,  and  it  wan  !tuppo*e<i  that  the  diminution  of 
light  bera  wonld  not  b«  vary  notioeaole— at  least,  it  would  form  no 


ON  THE  ELECTRIFICATION  OF  STEBL  NEEDLE- 
POINTS IN  AIR.* 

fOtmduMJrm  tmg$  909, ) 


Altboogb  tba  alleBt  dfaoham  from  »  point  does  not  appear  to 
have  the  power  of  permanently  clearing  away  surfaoo-reaiBtanco, 
sparks  do  so  readily  enough — tnough  under  suitable  circunii-itanccs 
they  will  also  form  it  again.  In  makin?  the  measurements  on 
naedla  B  (T^iUa  thamioharge  at  the  la«t  recorded  ( + )  reading 
took  the  form  of  a  spark.  y/V  was  here  1  M.  On  repeatbg  the 
reading  it  had  risen  to  1  95.  A  third  discharge  brought  it  back 
to  1-62,  and  after  that  it  continued  to  osdllnto  between  thiae  two 
values  for  some  20  or  30  times  with  hardly  a  bre^ik  in  the  regularity. 
Obviously  one  upark  fortned  a  reJ^tstutnce  and  tho  next  blew  it  away 
again.  Tho  character  of  the  !<i«irk(<  wa^  quite  ditTortu;.  t  j  j.  The 
one  which  fornie<l  the  ronistance  waa  thin  aiid  aharply  <iehne<i,  and 
aprojid  out  for  ft  conf<idevablc  diHtance  over  the  ploite  like  a  «pliu*h. 
The  other  wos  much  brij;liter,  straight,  and  witnont  any  signR  of  a 
defined  edge. 

While,  however,  the  above  \*  evidfmceof  the  exi?t«nco  of  surface- 
resistance  lit  ascfl  pointh,  the  fact  that  the  valuoa  of  /"at  beginning 
and  end  of  duicliurj;o  are  pracucally  ideulical  for  a  dean  point  for 
both  positive  and  negative  electricity,  may  be  regarded  as  showing 
that  such  resistanoe  is  eit  her  very  amall  or  non-eurtant  on  points 
wUeb  baTB  noi  baan  nacd  before. 

Atomic  Char-'jf 

§  6.  AnKuming,  thou,  provisionally  that  coheeiou  in  Grotthasa 
i  ll  111,  1-  the  toIo  cause  of  the  recistance  offered  to  disohorge  at  a 
clean  poiui,  and  that  ga«  atom*  ore  consequently  concerned  in 
carrying  the  electricity  when  it  doaa  ao,t  tbera  arioaa  tb« 
interesting  <|uestion  as  to  the  aouMint  of  ohana  cairied  by  *aob 
atom  ;  and  one  is  templad  to  aae  wbathar  tba  above  measuremanta 
throw  any  light  on  it  Withonfe  fai  any  way  pralanding  to  seltia 
the  potoK  tha  followiH  conslderatioM  seem  to  «M  to  render  it 
probabla  that  tha  alawro-ebemical  equivalent  of  gaa  atoms  is  of 
the  same  order  of  magnitude  as  that  of  tbe  some  atoms  in 
electrolytes.  . 

Tho  essence  of  a  Orotthuss  chain  is  that  it  shall  conRi.»t  of 
molecules  ca|iablo  of  being  split  into  two  parts,  one  of  w  hich  ia 
charged  after  the  split  with  positive  electricity  and  the  other  w  ith 
negative.  Those  cnarges  may  exint  wiparately  in  the  molecules  to 
start  with,  or  they  may  be  induced  bv  an  clectroHtatic  field— but 
in  either  cose  i'^  is  the  field  which  subi^xpicntly  arrange!"  them  in 
chains  ;  and  tho  breiaking  down  of  the  chains  occurs  when  the 
mechanical  pull  of  the  rieUl  on  the  chargwl  part«  i«  *utfieient  to 
overcome  their  mutual  allinity.  Thin  athnily  may  bo  duo  to  one 
of  two  causes  or  their  conibnmf  iong.  F.ither  it  is  ;«)  the  electrical 
attraction  of  two  initial  charge.",  or  it  i;-  (/<)  a  coh^ive  attraction 
without  any  prcviourdy  existing  chatgen,  or  it  is  (<•)  both.  One  of 
these  three  it  must  be,  il  by  cohesive  attraction  is  understood  tho 
'  (ha  two  parto  of  tba 


>y  conei 
loraas 


sum  of  all 
molecule. 

Consider  the  first  (a)  of  these  cases.    If  the 
together  by  internal  charges,  they  may  bo  re|>reaantad  tbaa  in 
thfllrfiaaitatot 


a  a 

61 


c  0 


aignUying  linaa  «f 


the  line*  in  betwoea  tbapalnof  _    .  _ 

itUtic  force.    A  ohain  of  andi  etolaoulaa  will  fivo  way  wt 
put  in  a  fiold  «f  fofw  |Bife  BUwig  onougb  to  redtstributo  tho 
charges  by  indnotion,  to  that  half  as  many  lines  pass  batwoea  A 

and  B,  ('  atid  D,  etc.,  as  before,  anrl  the  rcin.iindir  pnia  bfltn 


■  Bniar  vaad  bafora  tho  British  AasociaUon. 
t  TUedoaaaoft  praalnda  tha  uosoibility  of  meul.dartjo  >ha 
diaeb««a  allar i» baa onoa  tUrtodT  Digitizecrby  GOO^ 
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*       0  c 


fafc  in  another  way,  the  Btraneth  of  the  field  which  will  do  this  is 
rather  greater  than  that  which  woold  indiioe  on  each  of  the  two 
end  atoiM«l  fell*  efaain  half  tbdr  iiniiiwii  iattwl  dNu^ee.  sup- 
posing  them  to  b*  oowoeoted  by  •  flMOOBdoeUBir  wba.  It  depend* 
Ihua  m  tlw  laqRlh.flf  «k«  shaia  babtg  greater  felw  ebuD  la 
tlMMton 

Ib  tbs  MM  a  oonRtant  cohesive  affinity  between  the  two 
pwrta  of  tha  awlMRile,  it  is  ncocs^ary  to  tuppoee  that  electricity 
can  pau  from  one  to  the  other  under  the  influence  of  induction 
when  they  are  put  in  a  field  of  forc«,  iu  order  that  after  eepara- 
tiop  thc!y  tnay  m  oppoaitely  obaq(ed.  The  foUowtn^  figure  uowb 


a  chain  of  inch  molecules  on  the  point  of  breaking  down,  the- 
break  oecurrinjj  w  hen  the  cohoeive  forces  (-wnxxxxw  )  are  just 
overcome  by  the  electrical  force«  (  ^ — 3  )  set  np  by  the  feild. 
Hero,  a^oin,  Om  longer  tbo  chain  the  wi-^iker  the  field  required  to 
break  it;  and  as  the  cohesive  forces  <\ro  con-itant,  and  the 
electrical  foroee  are  dependent,  for  givuii  luolcijulivr  urrangement, 
only  on  the  chargas  inditoed  in  the  molecales,  it  follows  that  these 
ohuBM  will  alw  ba  pmotkally  constant,  no  matter  what  the 
lanaUi  of  tha  may  ba> 
Id  both  tbaM  MiM,  febanimak  tor  all  lanf{ll»  of  duuD,  the 


atomic  chnrgoa  a*  tlia  hfaaUag  poibt  an  ooMtant ;  in  case  (6) 
baing  ruthur  Imi  tibBn  anoh  u  woM  ba  induced  by  the  field 
«B  UM  end  atoms,  suppndng  tbe  latter  to  be  connected  faw  a 
aOBdvotor ;  and  in  case  (a)  toss  Ukaa  twioe  that  amount  flaaa 
because  the  chain  is  not  a  oootiWMua  conductor).  Their 
values  might  thus  be  calcnlatad  in  tama  of  /  if  the  geome- 
tricAl  ennrtitions  were  known.  This,  however,  is  not  the  case 
under  tlie  conditions  of  actual  experiment;  but  by  arranging 
that  the  chains  shull  ecm^iift  of  «ingU5  moleciilM  only,  It  ig  pom\hl« 
to  get  an  idea  of  the  ma^;nitu<le  of  the  charge  in  question.  Reduce 
in  l^M^rination  the  digchurj^ing  \>oiut  to  nioleculur  dimensions  : 
and  tind.  by  what  is  rather  violentextraixjlatinn,  the  corresponding 
vrduo  of  /  at  discharge  from  the  constAnt  in  Table  H.  Tlie 
(JrotthuRH  chftins  will  nave  been  reduced  to  mnglu  inolcculos  by 
the  reduction  of  the  jwint,  and  by  supjiosinp  ihem  t«  be  spheres 
the  +  anil  -  cliarges  induced  on  their  o[>i<oeit<!  aidos  may  be 
c-ftlculfttc<l.  These  ciwu-ges  will  then  represent  in  the  case  of  (a) 
half,  and  in  the  case  of  (o)  the  wilolo  of  the  atomic  charge. 

Taking  tbe  diameter  of  a  molecule  x  1(^'  centimetres,  the 
valoa  ot  /  at  tha  oantre  of  a  molacula  oppoaito  the  point  is  (from 

which  will  induce  on  a  oonduotiog  iidMca  of 
aqnal  and  oppoHito  charges  of 


sSxlO-**E.aa]iita, 


ma  avrober  is  greator  than  tha  atomla  ahaiga  (h  than  half  the 
almnJo  charge)  baeaoaa  It  la  oalealatod  from  taaaaatamanta  on 

chains  of  many  molecules,  which,  aawas  fwiuted  out  above,  are  not 
conductors,  but  only  lines  of  high  8.I.C.  Now  tbo  most  probable 
valna  of  the  ionic  charge  of  oxraao  ia  Ift**,  which,  considering  the 
astaot  of  the  extrapolation  and  tha  flMt  thai  tbe  above  number  is 
toograatiialnanliiciantlyitrhlagasiaaBiaBtwithtb.  Itiaitanv 
mto  aatiailHAoiy  that  tha  aspariinintid  innnbar  to  tha  larfer  of  tbe 

two. 

It  i»  interesting  to  seo  whether  a  similar  result  is  to  be  got  from 
measaremeotaof  apariubetwaenpUtaB.  TakincDr.Liablg'snumben 
ilimra  lahnad  to,  I  ftaid,  fdlaiHaf  Ffof.  J.  J.  Ihomaon,  (bafctha 

for  tha 


loRiralaA^+lW 


engtha  in  idr  faMywall,  considering  that  tha 
part  of  tha  eorra  arantber  irrcguUr.  11ia«klttM0f  «lla  batwaan 

I-O  and  1  '4  for  the  five  smalbtt  a|Mrh'IaBgths  (/=0  0066  to  0  0245 
centimeti  i-*.  Extrapolating  for  a  dialanoe  between  the  plates  of 
^  X  10  the  field  between  them  cornea  to  ba  4x  10^.  Thu  would 
induce  n  .^i  ill  higher  ehaivo  (8  x  10-")  on  a  spherical  nalaenla :  but 
it  muiit  l>e  remembered  that  thesa  data  ara  macb  further  removed 
from  molecular  dimensions  than  ntaOk 

On  the  other  hand,  there  is  «  case  aoceasible  of  what  may 
perhaps  bo  called  di-chnrge  botwcan  plates,  which  takes  placo 
ftctuRlly  within  molccul.ir  dinieni>ion« :  I  tnenn  the  pjiRMgc  of 
electricity  at  the  cuthode  of  ii  voltatnotcr.  Here,  if  a  step  of 
potential  of,  say,  one  volt  be  assumed,  and  if  /  stand  for  tbe 
coRMpOBdiBgflald  batwaon  tha  liqoid  and  thamalalaT  thaMthode, 


or/z^  10*  &&  nnlta. 


Tliig  h>  cniMiblc  of  inducing  on  a  ephoricnl  molecule  (charges  of 
1  ."i  >  10  "  E.S.,  a  number  wliich  cannot  Ix'  distinguished  from  tbo 
ionic  charge.  Morcovi  ;  r .  -  redaction  in  necpshary  hero  a«  the 
data  of  cawwiation  are  from  weesurements  made  direct  on  single 


Taking,  thm,  theoa  thna  calculations  tocher,  and  hsriag 
regard  to  the  fact  tlmft  tha  nearer  tbe  conditions  of  experiment 
appraaoh  OMleoalar  arrangement  the  closer  are  the  results  to  tlic 
ymam  of  tbe  ionic  bharg«,  I  cannot  help  thinking  that  they  furoiib 
strong  grounds  for  supposing  that  eloctrificti  atoms  in  gate*  tn 
associated  with  the  same  <|uaotity  of  electricity  a*  in  ulectrolysiL 
As  regards  llui  thi«l  pOf:sibility  of  molecular  ooherioD  k| 
mentioned  above,  that  it  due  to  a  combination  of  (a)  and  (f-),  it 
is  impossible,  williout  knowing  the  relative  valued  of  the  two  frirr»s 
at  work,  to  get  any  idea  of  the  atomic  charge  from  the  \  Alue  rjf ; 
All  that  coo  bo  Mii'd  i"  tliat  it  will  be  lc«*  t.hftn  the  value  calcuU'.ic 
for  atoms  held  together  by  clc<:trical  attraction  only.  Ev.-d  m 
this  oaaOi  therefore,  there  i»  nothing  to  negative  the  prve«oc«  mi 
ionie  ohargM  ia  gaaeoua  conduction. 

Efect  of  Prttturt. 
3  7.  If  the  conclusions  arrived  at  above  be  correct,  one  miv 
picture  a  metal  point  on  the  verge  of  difcharfjinfj  as  a  nnoo«t 
curved  conducting  surface  stoddoa  all  over  with  (JroiihuifS  chiim 
standing  up  on  it  like  bristles.  The  density  of  rh^i'^rn  upoo  It 
will  ihuR  be  far  from  uniform.  It  will  reach  i  ii:  i  i  ii  i  a  »t  the 
ro<jt  of  each  chain,  the  ((uantity  collected  there  Itieing  coriflani  for 
a  gi\  en  ga.",  indcpKndcnt  of  the  length  of  the  chain,  and  e<|iiii^ 
|>orliap!t  to  the  iotiic  charge  of  the  ga«  utonis.  In  bctMoon  tbi 
chains  the  dcnnity  will  bo  much  lew. 

Kow  the  field,/,  measured  by  the  ulli.icUi.a  of  a  [ilatc  OQ  i 
needle  |K)int  is  the  average  number  of  linos  of  force  |x:r  tquareowti- 
metre  of  the  point-surface,  and  takt)^  uo  account  of  thu  manoeris 
which  they  are  distributed  over  it.  This  is  because  the  poiatill* 
smalt  that  the  lines  have  room  to  become  uaiformly  spraad  ant 
before  they  reach  the  plafea.  Hmm  ittoUowa  that,  for  differed-, 
dispositions  of  the  obaina,  tha  naaaarod  valoM  of /may  be  ver\ 
dJlbMiitbaadyat  tha  mudMr  «f  linaa  of  force  running  through 
eaob  dmn  ba  tha  oaaatant  aombar  oorreepondmg  to  ionic  chsrgt 
on  ita  atoms  ;  /,  in  fact,  for  a  given  amount  of  induction  per  chsis, 
dapands  both  on  the  length  and  on  tba  alcaaness  of  the  chjuns. 
Great  length,  or  great  closeness,  or  both,  means  that  the  mater 
part  of  the  lines  proceeding  from  the  point  have  been  absorbed  b) 
the  chains,  hardly  any  nassing  in  between  them.  In  this  e.-sse  f  \t 
practically  proportional  to  the  number  of  chains  per  sipiare  cei,;i 
metre,  and  >s  indi.i>pndent  of  their  lengths.  On  the  other  liaixl. 
very  short  chain.",  or  very  few  to  the  ?<|uaro  contimctic,  or 
menns  that  /  is  fiensibly  mtleivendent  of  their  cIo«enos»,  but  i»  r»<w 
d(!(iendent  on  their  length,  being  inversely  [jrojKirtional  thereto  » 
long  as  it  is  not  very  groat  comjwred  with  the  radius  of  CUrx'Sturc  of 
lliij  jMint.  In  between  thcj^e  two  en  treraes  / dci>euds  both  on  length 
and  on  cloBonew  of  the  chains,  varying  in  an  inverpe  manner  wiUi 
the  former,  and  in  f>  direct  manner  with  the  latter. 

Now,  both  length  and  clofcnesa  of  the  chains  incroase  «itlk 
iiicrea-m  of  gas  pressure  ;  hence,  there  must  be  some  presaai*  A, 
above  which  /  ta  iwusibly  proportional  to  the  closeness  of  thaMMm 
only,  and  some  lower  pressure,  B,  beiow  which  it  is  innmlT  |l>* 
portio&al  to  the  chain-lengths  only.  In  tha  naigbbourbaod  of  A  la- 
af  imawia  wUl  al£ot/aliMy  bf  tha  nnhliiif  altvatioa  af 
wmthawfewfanwaaa/  NaacBiwHlhamlte 
oppoaito  aOect,  as  inoraaM  IM  tha  lawth  of  tha  idnina  miaats 
■■a  of  /.  Henca  batwaan  A  and  B  thata  tnmt  ba  wma  prea- 
for  which  /  is  a  ulnimnm.   This  point  ia,  of  course,  wet! 


known  to  exist,*  thoagh  I  was  unable  to  obtain  a  oniBciently  gocd 
vacuum  with  my  apiwratus  to  reach  it.  If,  however,  /  be  expre^^e  i 
in  terms  of  some  jiswer  (w)  of  the  pressure,  n  will  be  0  ri  il  > 
miaimum  point,  and  ixieitive  and  increasing  as  the  preMure  li  f- 
from  there.  This  increase  is  shown  well  in  Tabic  III  icalcula- •! 
from  Table  II.  for  iKxititive  di.«ohargc  only  the  negative  \»  i  i' 
uncertain).     Heie  "i  is  cnlculatoil    from  the  value."  of  /,  ' 

iDg  to  7fi  and  40  oentimetrcs  of  mercury,  and  14  for  <1U  ai'^ 
}  «!  ia  IB  avery  cose  less  thao  Hi. 
Table  IU. 
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0-31 
0-42 

n  .TO 

,  U48 
,  0-50 
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,   0  49 
0-52 
0-52 
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0-69 
069 

[0-80 
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O-20 
0  36 

0?M 

0  U 

0'3» 

().•<'< 
O-W 
0-46 
068 
041 
0-St 
0-72 


el  ball  uso«l  for  bicycle 
di»c  of  fl  centimetre* 


dianieter  ut  a  dieUuice  of  3  6  ceuti metres,  n  was  calculated  from 
mejmureroents  of  the  diflerenoeof  potential  between  ball  and  plats, 
us /could  not  be  meaauiad.  The  values  of  n  fit  in  well  with  tlie 
rest.  (rt|  was  calenlated  in  this  oaaa  from/at  40  and  go  oentiMeu*' 
mercury.)  . 

Now  pre..isuro  alters  the  length  and  closeness  of  the  chains 
the  same  tiuie  ;  but,  for  a  given  field  strength  at  a  point-iurfsf*. 
alteration  in  curvature  gives  rise  to  alteration  of  daia-toagU' 
only,  the  length  being  lese  as  tbe  point  get«  sharper.  Haaoa  at  a 
sbavp  Mtot/  ia  mora  dapandant  on  tba  Jm^tfin  of  tba  chains  than 
at  »  btant  ana ;  it  ia,  in  fact,  naanr  ito  tniolatmn  valuo,  sno 
n  to  Moaaqnantly  baa.  nUa,  too,  to  abown  very  oleariy  *>> 
Tabh  ra.  - 


I 


*  Itontgan,  WaUamamli  Eta«triei«it«  v«L  iv.,  j  58d. 
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A  pretty  fliuttration  of  the  infloence  of  point  eurv.iturc  on  u  wna 
ficckleiitally  mot  with  in  the  ca»o  of  needle  C.  la  gelling  il  into 
the  appciratus  for  repetition  of  the  curveo  obtained  with  it,  it^ 
point  came  ag&inst  the  metal  box,  and  wna  flattened  slightly  to  a 
width  of  abmt  3*6  >  lO  '  oentimetreit.  Tho  values  of  in  and  tu, 
obtelhCd  from  it  after  thi*  were  re«pectively  0  42  and  U°30, 
iMfeMd  of  0*31  and  0*2  for  the  finer  (loint. 

CfottbaiB  duiu,  «oapled  with  oonataat  atomic  cbMM,  are  thaa 
well  Mm  to  ox^biia  OMMfe  o(  tho  phencinena  describad  in  tUa 
paper.  Thare  ■mi  mnifail  ooo  wUdi  i*  perhan  tlw  oMat 
hnportanb  of  all— tba  dWanBoa  in  the  bahavjour  of  porittva  and 
nqgativo  diMdwina  lUa  I  bopa  to  diaoms  in  ooanaolton  with 

I  bob  ife  nay  pailiapa  ba  wall  to  plaaa 
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Table  IV. 

0-7  x  lO  * 
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4-03  „ 

4-84  „ 

•"IB  » 

7-  11 
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8-  71 
101» 
31-8 
45-7 
58-0 


«« 
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Tbeae  are  giiren  in  Table  IV.,  where  k  m  tho  ratio  al  a  pretiHure 
of  90  oaaiimetres  of  f  for  positive  discharge  to/  for  the  negative. 
Tba  ratio  abows  a  diatinct  tendency  lo  decreaae  as  r  increaaea.  It 
ia  alauMt  uml^s  to  giva  valuaa  at  Ugber  preasurea  on  aooouat  of 
Iboniwartainty  as  to  tha  oradtUoQ  of  the  point,  and  tha  graat 
tISadb  fthia  naav  baTO  on  tha  negative  dischaiga  (Onrraa  IIL)  t  bat 
tba  latio  ia  dtolinctly  leaa  at  nighor  preoaaiat,  §at  pofanta  wUeh 
aeemed  auito  clean ;  the  daocaaaa  of  il  at  70  eaatfaBataaa  mmmj 
varying  from  3  to  8  per  eaat.  as  oompared  irtA  i«t  WoaottanlSM. 
Far  dir^  poitita  the  cienreaoe  may  ipnch  .v)  per  canl^ 

llncri/'tiim  of  Apjntraliit. 
S  S.  Tho  electromctor  usttl  for  polontial  incasuromonta  wan  con- 
atm^ad  on  the  prinoipla  of  the  one  deajgoed  aome  j^eara  ajio  for 


tion  in  t«i'tna  of  apaA^laoglha  waa  aBAaiiBtly  aoaaiata  fat  tha 

wnrk  in  hand. 

T.'  I  t, principle  of  tiltinp  wa*  ueed  in  inejisurinp  tlie  nttrac- 
tionn  on  the  ncedio-pointe  ;  Lhoueoiilo  in  Lhii!  cauc  talking  iho  place 
of  the  euapended  diac.  The  zero  poi«ition  waa  determined  by  a 
hair  in  the  oye- piece  of  a  microaoopo  through  which  the  point  <Kf 
the  needle  waa  obaervadi  tba  \tUm  baiair  afetba  OMrtn  «f  car 
toraof  CD,  Fie.  I,  wbaottaaiBoidcd  wtth  tha  hiix,  Tl 
waa  Oloaiiaataa  by  mull  wiadowa  lit  T  (net  afaown).  Li 
nectod  totha  Winahnnb;  T  toaactb;  and 0— «.<.,  K— tbraogh  a 
hisb-resiatanoe  galvaaomatar  to  «aitb.  th«  faidieatlioiw  of  the 
galxuinometer  being  thorafore  dna  only  to  enTTent  diaoiiargad  from 
N.  A  much  larger  inatrument,  oonatructed  on  the  aame  linea, 
waa  aaed  for  needle  A  and  other  meaaurementa.  The  body  of  Ihia 
instrument  I*  a  tin  cylinder,  43  oontimetrea  long  (horizontally)  and 
23  oentinietroR  in  diameter.  The  needle  ia  auapended  in  a  email 
metal  box  at  the  centre,  and  the  electrified  \)\aXc  x»  f;iipfX)rtoc!  lika 
C  T),  Fig.  1,  from  one  end. 

The  tilting  is  effected  in  eftcli  of  tlie  above  in.strumenta  by  fixing 
them  to  a  nraaa  baae,  proviilod  with  pivots  nt  ono  end  uiiti  a 
vortical  micrometer- screw  with  largo  divide*!  hend  ftt  tlio  otheir. 
The  method  norkH  ivlmirably. 

In  conclusion,  I  wish  to  express  my  tlinnka  to  uvy  {riend  Mr. 
K.  B.  Fuwct-tt,  a  former  etudcni  of  UnivurRity  College,  Bristol, 
and  to  my  ^juwistant  Mr.  J.  Quick,  for  much  C4tretnl  help  in  carrying 
out  tho  meaaurementa  described  in  this  paper.  To  Prof.  Lodge 
my  thanks  are  ao 
kindneaa,  lioth 
but  for  him  thif 

1.  Point-discharge  depends  ouly  on  the  Btrcnt^th  of  field  close  to 
tho  point  between  preaaarea  of  76  and  10  centimctrcH. 

2.  Field  here  meiwnred  nbeolutely  by  ita  pull  on  the  point. 

3.  Seat  of  rasiaunco  to  diAchaigadiisiwD  to  ba  in  gaaanlyr  fva 
clean  poiat  (Grotthnsa  chain). 

4.  AtomiaehaigablMrobalxqrof  laiBaatdarflf  nagofliMlaaaiooie 

charge. 

5.  Effecta  of  pressure  and  of  poiiife^aclnoa  enrvatofa  in  aooovd- 

oaoe  with  Qrotlbuaa  chaina. 


kre  ao  numeroua  that  I  cannot  expreea  them.  Hla 
b  by  word  and  by  daad,  baa  baao  anoeaainR.  Indeed 
ixn  paper  woold  probably  navar  have  been  written. 


PORTSMOUTH. 


Pto.  1.— T|  braaa  tube  forming  body  of  instrumant;  length 

10  centEmetrea,  diameter  0  centimetre^, 
li,  tube  for  saspension  wire,        F,  cb<3nit.o  plug. 
M,  mien        su<iiK.-iidod  from  U.  oarrrioe  light  metal 

cl!(.  ]■;,  :,.:Mu',j'-n  .  llo  N. 
S,  tin  i<creen  iwidcro<l  into  T. 
K,  metal  cover.    E,  ebonite  cover. 
A  A,  ground  air  tipht  joints,  greiwecl. 

C  D,  spherical  metal  cup  to  bo  (iIoctrttic<l  ;  C  D  s  3*35 
oentimiM,re,  radius  of  curvature  =  r76  ccntimotra. 

r,  short  brass  tube  on  8 ;  length  ~  0*^  OMlUaatTC, 
diameter  =  1  "2  centimetre. 

Fniat  of  M  at  cantre  of  oaratnre  of  C  D.  Laogtb  of 
naedle  projecting  beyond  P  s  2  centimetres. 

absolut*  tncasurement  of  much  umaller  quaiuities  bv  Prof. 
Minchin.  The  attr  :  li'  1  il  n'.  ih  uspondcd,  :ir-  1  '...c  force  of  atlrac 
tion  meaaured  by  tilling  tho  w  iiolo  Ui6trumcnl  untd  the  disc  falln 
back  by  ita  weight  to  a  fixed  point,  The  disc  ia  a  sheet  of  mic-n, 
covered  oo  one  aide  with  tinfoil  and  metallically  conni'^^ted 
vitb  tba  cata  of  the  inatrament,  whieh  ia  a  tin  cylinaric.il  i 
oanttmatna  long  by  30  oaatinatiae  diameter.  Tha  diac  ha-igg  j  u«t 
ootoide  a  Sin.  ItoM  in  »  tin  Hma  at  oaa  and  of  tba eaee»aad 
opposite  tba  bote  loitde  Iba  eaw  la  an  adi«ltaU»  dko  «t  tin  wUob 
forma  the  attracting  plate.  The  aenaitifmBe  af  tba  inatmnunt 
may  be  varied  rery  greatly  by  altering  tba  dbtaooa  batvaea  (ilia 
Idataaadthaaaipiwiaddiaa  XhiaamwiMntdoaa  not  at  aowaa 
  Btibnilt 


Mr.  Shoolbred  suggest*  in  his  report  to  the  P<irtamouth 
Town  Council  the  low-t'CHaion  Ryutcm  for  |)rivate  lichtmg  with 
storage  batteries,  and  iho  three-wire  uyaleni  for  ai&tribution, 
uaing  aniK)ur-[iri)tected  cablcn,  iaid  undergrcund,  and  embedded 
without  any  ijther  covering  whiit<2VQr.  The  cajjacity  uf  tho  eloo- 
trical  installation  which  lie  recxniniend.s  to  be  laid  down  at  tirat 
would  be  of  a  luaumum  output  of  fj,000  light.8  each  of  16  c.p., 
burning  at  one  timo.  This  figure  of  5,000  liglits  would  mean  a 
total  of  about  8,000  lights  c»innect«cl  with  the  syRtom  of  distri- 
bution. The  buildings  tit  tile  generating  st^ition  should, 
however,  Ik;  constructed  Lirge  enough  U>  contain  withoHt 
addition  genoriting  ]iliint  for  about  dmiblo  the  electrical  ■mtj'ut 
above  mentioned,  so  aa  to  allow  fur  r«»aaoiiablo  extension  of  the 
lint  supply.  The  boilers  preferred  are  of  the  Lancashire  type, 
steel  and  double-flued,  working  at  1801b.  pressure  per  square 
inch.  Ho  rocouimends  that  steam  engine  of  the  inverted 
vertical  type,  numiqg  at  moderate  apoeda,  cthving' tha  dynamo 
diraett  and  plaead  in  tiba  aame  bed-plate  Ihanwitb,  ba  amptad, 
Tho  aiaes  of  ateam  engines  whidh  ha  MOOiaaMnda  are  those 
capable  off  dereloping  150  Lkp.  and  75  Lb.p.  respoctivelpr. 
Should  aoa  water  for  condenaing  pitrpoaea  be  not  laooily  avail* 
able  (and  it  is  not  at  praaantin  oanlm  Portsniouth)t]ie  onginoa 
abould  be  ono  of  the  ooropouod  nod'OOiidooaing  ivpo. 

The  ougkuX  oxpeadiCure  far  Htlajgwt  of  tba  aoimne  is  put  at 
£<6^000^  and  tba  ravanna  at  £tO^JwO;  with  a  nnfit 
toiMoh  4L461.  Wado  not  agree  wiUi  lb.  «K)olbnd'a  m&. 
matM-rfit&aOO,  with  a  maximum  even  of  ShilO&IIghtB  wind»  is 
rathar  mora  than  va  abould  expect,  but  aa  a  nda  clia  maTimina 
number  of  lights  e«tiniated  for  an  not  wired  for  aome  years. 
For  the  public  lighting  Mr.  Shoolbrod  suggests  arc  Hghta,  the 
figurea  lor  whicn  are :  Coat  of  25  UghtJi  on  the  Clarence 
^planada,  25  on  the  South  Parade,  with  engines,  dynamoa, 
bouera,  cables,  lamps,  aud  posts,  etc.,  £5,500  ;  40  arc  lights  at 
refuges  otid  uther  prumitieiit  puiute  in  strvuts  iu»iucd  id  tlto 
electric  lighting  order,  with  engines,  dynamos,  etc.,  £5,000  ; 
contingencies,  10  per  cent.,  £1,060  ;  making  a  total  of  £11,550. 

Tho  committee,  having  considered  the  general  queation  of  the 
electric  lighting  of  Portamouth,  and  inisiK-ctcJ  the  systems  in 
vogue  elsewhere,  stated  they  '^'ero  of  o|iinion  that  the  scheme 
furnished  by  Mr.  Shoolbred  was  tho  best  that  could  be 
adopted.  They  had  come  t^)  tho  conclusion,  after  exhaustire 
eTi?|uiry,  that  tho  low-pressure  system  wag  tlie  most  suitable,  by 
reason  of  ita  absolute  aafety  and  economy  in  working.  A 
further  advantage  of  thia  mtera  waa  that  it  could  be  utilised 
t  ir  motive  power.  In  &Ir.  Shoolbired'a  report  the  total  oo«t  of 
the  inatallationa  for  publio  and  private  lighting  waa  eetinuted  at 
£56,550 ;  but  to  thia  afaoidd  be  added  a  aum  for  aeqiliiing  a  ait« 
and  meeting  other  expenses.  Tha  committee  recommended 
that  Mr.  Shoolbred'a  report  be  adopted,  and  that  applioatioii  ba 
made  to  tlie  Looal  Oovanunent  Boaid  for  lanotikm  to  boRow 
JM^OWIortiw  pmjoaM  of  the  aiaotrio  Ught^pl  dg^w^h. 
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OirtntthadHOafdinaskiHg  their  friends  to  do  aU  they  can  for  the 
wdfare  of  the  paper.  We  cuJc  onr  frietvU  to  rewi^fu  r  iu.  Sn 
Paper  thaX  toe  ktune  ever  refuses  Suhscribtrs  or  Advcrtuers.  Atur 
do  im;  m»  ^mwinb  AwsaeKMMf  IIMM«V«nH  fU  /«B 

■vduefor  their  moitry. 
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IS  THE  ELECTRIC  LIGHT  A  FAILURE?  ! 

Such  is  the  title  uf  an  article,  describing  an  inter- 
view with  Mr.  W.  fi.  Massey,  which  appeared  id 
the  OraeJe  of  Sepfeunber  Stli.  It  is  not  often  one 
looks  to  ptofiBBBOd  financial  papers  for  well-considered 
opinions  npon  any  subject.  The  lucubrations  given 
therein  are  too  often  biassed  and  intended  to 
ioflnonee  mBrlcet  opentionB.  The  Oracle,  howsm, 
oao  hardly  be  classed  as  a  purely  financial  paper;  in 
fact,  it  seems  a  kind  of  olla  podrida,  touching  npon 
art  and  sport  as  fluently  as  it  touches  upon 
finance.  Its  **  intermwB  "  ue  generaUy  well  done, 
and  reoocd  ophiionB  of  ezperta  upon  the  question 
of  the  moment.  Last  week  the  Times  article 
upon  the  progress  of  electric  lighting  in  Loudou, 
and  Mr.  Massey's  comment  thereon,  evidently  struck 
the  note  whioh  led  to  the  mterview.  Otuc  opmkm 
upon  certain  points  put  forward  by  the  Times,  and 
commented  upon  by  Messrs.  Massey  and  Croiupton, 
as  expressed  in  our  last  issue,  seems  to  meet 
genenl  view.  The  past  ia  historical.  Nothing  Ont 
can  be  said  or  done  aowwill  alter  it.  Let  bygones 
be  bygones,  but  take  care  for  the  present  and  the 
future.  The  Oracle  interviewer  does  not  bring  out 
so  clearly  as  he  might  the  emphatie  answer  to  his 
title  question.  The  electric  Ught  is  not  a  failure,  bnt 
many  of  the  professed  advocates  of  the  electric  light 
are  not  only  ^uiures — they  are  fools.  They  imsigiiie 
any  tale,  be  it  as  far«fetehed  aa  ttiat  of  Sinbad  the 
Sailor,  may  advantageously  be  used  to  induce  people 
to  patronise  electricity.  One  of  the  most  foolish, 
one  of  the  most  stupid  arguments  ever  introduced, 
was  the  oomparison  of  the  cost  of  gas  and  of  deo- 
tricity.  tb.  MMsey,  daring  the  interview  refeited 
to,  is  reported  to  have  said  :  "  It  is  suicidal  in  my 
view  for  people  to  say  that  they  can  supply  electricity 
at  anythmg  like  the  price  of  gas.  It  was  becauB 
people  said  that  that  the  maximom  eharge  setded  liy 
Parliament  was  fixed  too  low.  .  .  It  is  such  a 
good  lit^'ht,  both  from  the  point  of  view  of  illumina- 
tion and  sauitatiou,  that  there  is  no  reason  why  it 
should  be  pitted  against  gas."  Hr.  Mssiey's 
views  relating  to  companies'  profits  and  to  patents 
are  well  worthy  of  consideration,  but  we  thuik 
he  is  rather  hard  upon  the  companies.  It  "''^y 
be  agreed  that  at  preaent  a  soffieient  time  hts 
not  elapsed  to  prove  the  accuracy  of  their  accounts, 
to  determine  exactly  what  should  and  what  should 
not  be  charged  to  capital.  Far  too  much  is  usually 
put  to  capital  aeeonnt  by  managers  of  loot^ 
companies.  However,  there  is  more  depending  ttpou 
the  poUcy  of  the  supply  companies  for  commera&l 
success  than  upon  the  question  of  accounts.  Vx. 
Massey  says,  and  this  appears  the  crux  of  the  whole 
matter,  "  I  myself  think  that  these  pubUc  supply 
stations  would  have  a  much  better  chance  of  success 
if  they  were  to  go  in  by  day  iox  the  supply  of  power, 
and  by  night  for  the  8«p|^  d  light.  Bnt  in  the  early 
years  of  their  pxistence  they  should  in  any  case 
charge  a  suflicienily  high  price  to  pay  their  way- 
The  general  public  will  aoeept  Mr.lCaBBey's  critidBitf 
as  by  far  the  most  valuable  that  have  appeared,  m 
that  he  is  totally  unoonneoted  with  any  firm  or  any 
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supply  company.  Tie  is  known  also  as  a  very  bluut 
exponent  of  his  carefully  arrived  at  conclnsions.  In 
all  new  departures  the  public  has  to  be  educated  by 
iokerested  pwtieB,  whidi  randecsit  neoesstty  thai  as 
occasion  requires  the  more  sensational  statements 
should  be  toned  down  somewhat  by  those  who  view 
the  question  more  dispassionately.  If  those  iute- 
mtod  in  supply  oompimieB  will  take  aa  mucli 
trouble  to  educate  possible  cnstomers  to  itae  power 
as  well  as  light  they  will  certainly  make  their  paths, 
paths  of  greater  pleasantness,  and  bring  about  that 
happy  time  when  their  machtoary  can  be  naed  to  (be 
greatest  advantage — when  they  oan  obtain  the 
neatest  ontpnt  at  the  least  cost  per  unit,  and  hence 
when  the  commercial  value  of  electrical  apparatus 
can  l»  folly  exploited. 


STILL  THB  B.  A. 

iHfr.  Walker'a  criticiams  of  tbe  Britisb  Asaooiation 
are  in  some  oases  a  little  too  severe.  Surely  it 
cannot  be  expected  that  the  evening  lectures,  for 
example,  should  partake  of  the  character  of  scientific 
pap."  It  aervea  to  abow  bow  very  Taried  ara  the 
Qpimoiui  TeiKarding  tbe  aaaooiation's  work,  for  a 
rroodly  number  of  critics  have  lonkotl  upon  these 
evening  lectures  as  the  redeeming  feature  at  each 
mocessiTe  meeting.  Aa  to  Prof.  Bticker's  lecture 
Ibia  year,  wc  think  that  the  general  consensus  of 
opinion  is  altoj^ether  favoiu'able.  Commencing  with 
simple  optical  knowledge,  gradually,  as  it  were, 
link  by  link  extending  the  width  of  knowledge, 

I  sKperimentaUy  abowing  step  by  atq»  tbe  aimi> 
hrity  of  optical  nnd  electrical  phenomena,  Prof, 
liiicker  carried  his  audience  throngh  the  whole! 
lecture  without  verbal  redundancy  or  tiugbt  but 

I  tbe  aimpleat  language,  ao  elaariy  delivered  that 
no  one  starting  with  the  flimsiest  fundamental 
notions  could  fail  to  follow  all  that  was  said  anrl  to 
comprehend  the  beauty  of  the  analogies  experi- 
mentally brongbt  forward.  We  ahoold  never  fear 
for  tbe  future  of  an  asi^ociation  that  depended  for 
preservation  upon  Rnch  Uicturcs     Tltere  would  be 

,  no  falUng  off  in  numbers  nor  in  interest — rather  the 
contrary.  Prof.  Bucker's  lecture  was  worth  going 
to  Cardiff  and  becoming  a  member  of  the  asso- 
ciation in  order  to  hear.  Those  who  attend  these 
lectures  are  expected  to  have  obtained  a  sulhcient 
gronodwork  of  acientifio  knowledge  up<m  wbich  the 
lectnvar  can  bnild.  They  should  not  be  leamera  in 
the  sense  of  starting  with  absolute  ignorance  of  the 
subject,  but  should  be  learners  in  the  sense  of  having 
the  neoeaaary  fundamental  knowledge  to  follow  tbe 
leetorer  into  aoiM  apeoial  patb  in  wbioh  few  bave 
previously  trod,  and  which  till  fben  fa  more  or  leas 
bidden  from  the  multitude. 

We  have  no  objection  to  criticise  freely  the  sec- 
tional anangementa,  or  the  monetary  arrangemoits, 
but  we  could  not,  if  we  would,  find  one  word  of  fault 
or  of  disparagement  to  a  lecture  snch  as  that  of  Prof. 
Rucker's.  A  condemnation  may  be  too  sweeping  to 
be  effiaetiva,  and  we  imagine  Mi.  Walker  will  after 
fiuiher  oonaidexatioD  agiee  that  the  Briiiah  Aasooia- 


tion  cannot  be  expected  to  ask  its  lecturers  to  confine 
themselves  to  elementary  subjects  solely  to  benefit 
tho&e  still  in  the  wilderness,  nor,  again,  must  it  be 
expected  tiiat  tbe  preaidential  addreaa  be  aucb  aa  to 
be  ondmatanded  of  the  multitude.  Thia  addreaa  ia 
either  a  record  of  general  progress,  of  progress  in 
some  one  science,  or  the  epitomised  work  of  a  life- 
time. Few  bave  trod  tbe  whole  path  delineated, 
and  the  address  markn  at  the  lunnu  iit  tbe  uttermost 
point  which  has  been  reached.  History  starts  afresh 
from  this  point,  and  so  the  record  grows.  Who 
would  have  it  otherwiae  ? 


HELHHOLTZ'S  HBTHDAT. 

On  Auguat  81  Prof.  ^Imholtz  celebrated  hia 

seventieth  birthday  at  Madonna  de  Campi|^o,  where 
he  iH  spending  the  holidays. 

Campiglio  is  an  old  monastery  converted  into  an 
hotel,  and  stands  at  a  height  of  6,000ft.  in  tbe 
mountains  of  the  Austrian  Tyrol.  It  is  accessible  by 
a  13  hours'  drive  firom  Trieut  on  the  one  side,  and 
by  a  mule  track  over  the  Mendola  Paaa  on  the  other, 
and  commanda  viewa  of  the  Boooa  di  Brenta  and 
other  famous  monntains.  There  is  no  village,  and 
the  hotel  stands  miles  from  any  other  habitation. 

Prof.  Hehnboltz  ia  aoeompanied  by  Madame 
Helraholtz,  l-y  his  sister  (Baroness  Schmidt  Zabirow) 
and  her  husband  (bis  Excellency  Baron  Kchmidt 
Zabirow),  and  by  his  daughter  (Mrs.  Werner  Siemens) 
and  her  buaband  (Mr.  Werner  Siemens,  jun.) 

At  an  early  hour  an  illuminated  address  of  con- 
gratulation, prepared  by  Herr  Joaef  Hofer,  the  well- 
known  Munich  artist,  who  ia  also  staying  at 
Campiglio,  and  signed  by  all  the  visitors,  was 
presented,  and  subsequently  the  ^nsitors  called  on 
Prof,  and  Madame  Helmholtz  to  offer  their  con- 
gratulationa.  Prof.  Helmholta'a  rooma  were  prcrfoaely 
decorated  with  flowers.  Among  those  who  called 
were  Prince  and  Princess  Molfetta,  Prof.  Dr.  von 
Bayer  (the  well-known  chemist),  La  Dncheaae  di 
Melzi,  and  her  daughter,  the  Comtesae  di  Melzi, 
Herr  Josef  Hofer  (Munich),  Herr  von  Dechy 
(Budapest),  Herr  von  GUndel  (Hamburg),  Mr.  and 
Mrs.  J.  B.  H.  Gordon  (London),  <3aiion  and  Mrs. 
Harvey  (Lincoln),  Mr.  and  Mrs.  Jennett  Brown 
(Meran) . 

Later  m  tne  day  a  dinner  was  given  to  Proi. 
Helmholtz,  when  his  health  was  drunk  with  great 
enthusiasm,  while  the  peasants'  band  played  under 
the  windows.  Prof.  Helmholtz  is  in  tbe  best  of 
beahb  and  spirits,  and  iodca  neacer  60  than  70. 


OORRE8PONDENOE. 

THE  WEVMEKSCH  BATTERY. 

Sib, — While  (bonking  you  for  your  kind  noCiea  of  oar 

battery,  niaj'  I  fioi'tt  fiu'  -t-.c  inarri.irscy  which  might 
possibly  bo  niisle-i  iiui;,  Vuu  o.4j  "  the  Ixittery  gives  a 
steady  current  of  20  amperes  at  20  volts  for  20  hours,  tho 
cost  being  given  by  tb«  syndicate  as  juat  over  a  gbilliog  per 
unit."  Now,  the  cMt  per  unit  will  necessarily  laetuate  with 
the  price  of  zinc,  and  of  the  materials  necessary  for  pro- 
ducing tbe  depokriaiog  fluid.  But  at  tbe  present  |>rioe  of 
the  aMva  actwlM  the  ooat  par  unit  is  between  Is.  5d.  and 
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la.  6d.   Should  the  price  of  rinc  fall  to  what  it  was  a  few 

rn  ago,  ib»,  fioopUid  with  (h«  fMt  that  a*  the  demand 
depolarfaing  eolation  beeomee  greilar  it  »  pOHlhto  to 

make  it  more  cheaply,  m-ou!<1  ciuse  the  OOtt  per  lUlit  tO  &11 
to  the  figure  named  in  your  article. 

I  have  ttottUad  jnm  wHh  thia  perhaps  unnecesaarjr  expla- 
nation beeauM  eo  nany  primarjr  battariea,  whieh  promNed 
BaiTeUoaB  thinga,  and  have  enjoyed  hot  an  ephemenl 
existence,  have  come  heforo  the  public,  that  it  is  wise  to 
state  that  the  Weymerscb  Syudicato  do  not  claim  to  com- 
pare the  burning  of  cine  as  fuel  with  the  burning  of  ooal  on 
the  faaaia  of  ooet  oaly,  and  do  not  wish  to  claim  extcava^nt 
advantacjes  far  the  uae  oi  their  primarv  battery  b  dine- 
tioHR  which  are  manifeatlj  ovteide  the  legitiniate  eeope  of 
such  an  apparatus. 

If  I  am  not  trespassing  at  too  great  a  length  on  your 
valuable  space,  I  might  jott  oaU  attention  to  the  following 
diagram  whieh  may  M  taken  to  iUnttrate  the  field  open  to 
a  good  primary  battery.  Taking  everything  into  account — 
viz.,  absence  of  all  risks,  of  explosions,  absence  of  moving 


machinery,  and  simplicity  in  inatii])ulatioii  (no  technical 
skill  being  necessary) — line  A  may  be  taken  to  represent 
the  cost  per  horse-power  of  energy  generated  by  the 
" chemical'' engine,  bo  to  speak,  while  curve  B  may  be 
taken  to  represent  tlio  cost  wiien  generated  by  a  steam, 
gas,  or  petroleum  motor.  The  cost  per  hor3e|>owor 
from  the  primary  cannot  vary  very  much  for  small 
or  large  powen,  while  the  efficienej  of  a  steam 
engine  increases  with  the  size  and  (lOwer  of  the 
engine.  Assume  that  A  and  R  intersect  at  about  C,  then 
it  may  be  considered  thut  for  electric  light  installations  of 
about  20  Sep.  Uiups  it  i.s  less  trouble  to  use  the  primary 
battery  than  a  steam  or  gas  engine  and  djmmo,  but  that 
beyond  this  the  difference  in  cost  becomes  oonaiderable. 
Speaking  generally,  it  may  be  taken  that  where  not  more 
than  1  h.p.  to  U  h  p.  18  required  it  is  worth  while  to 
produce  ibis  by  means  of  the  primary  battery,  more 
especially  if  the  insUllatioo  11  to  M  Mt  in  the  hands  of 
noo-technical  attendants. 

It  is,  of  eooTM,  needleia  to  add  that  the  battery  can  be 
used  for  a  variety  of  purpoeOI  Other  than  the  production  of 
electric  light.— Voors,  etc.         £d.  C.  Skounoo, 
BseentiTo  Emtineer,  The  Weymerscb  Eleetrie  Battery 
Syndicate,  Limited. 

London,  S.W.,  Sept.  5. 


lOSSIONABIES  OF  SCIENCE  AND  THEIR  DUTY. 

Sin,  —It  is  pcrhajw  somewhat  Iwld  for  one  of  the  rank  and 
file  in  the  gioal  army  of  scientific  workers  to  pro^ume  to 
criticise  the  action  of  his  leaders.  Ikit  when  on  all  sides 
ia  hetfd  the  voice  of  widespread  dissatisfaction  with  the 
pfoeesdii^of  the  British  Ajsoeiatiori,  [>crh:ipe  the  incipient 
mutiny  may  be  pardono  1 

The  Spt'akiT  solemnly  warna  the  asuociation  to  put  its 
house  in  order,  or  be  prepared  to  go  the  way  of  the  now 
defunct  Social  Science  Association.  Local  papers  ia  the 
town  TCcently  honoured  by  the  presence  of  the  aaeoeiation 
loudly  comiiiain  that  though  a  heavy  tax  is  levied  U|k)ii  the 
town  and  district  \>y  the  association,  absolutely  nothing  is 
gfvm  by  that  bod^  in  nturn.  Only  on*  laeUUM  of  a 


popular  character,  that  by  Prof.  Silvanus  Thompson,  wm 
vouchsafed  to  the  hungry  souls  that  were  thirsting  for 
knowledge  in  the  town,  and  that  mainly  owing  to  tb« 

detci'iriii'.ri'inn  of  the  profc<?8or  }ilTTi-^::lf.  I'<!rhaps  it  rciy 
be  of  a.ilv.iiiUigo  Uj  cn'piirc  wii.ii  the  proper  fuiiclin;. 
of  the  British  Association  really  is.  If  it  wore 
an  exclusive  body,  susb  as  the  Koyal  Society,  or 
the  Inatitation  of  CHvfl  Engineers,  who  paid  a  visit 
to  certain  localities  at  its  own  expense,  aided  posnUj 
by  8ut)scriptions  from  its  own  local  members  and  other 
sympathisers,  no  one  would  have  any  right  to  com- 
plain of  the  way  in  which  it  transacted  its  business.  But 
it  does  not  do  this.  It  settles  down  upon  the  town  it 
delight-s  to  honour  for  the  year,  like  an  octopus,  embracing 
ami  jinictically  stfipping  to  a  large  extent  the  commcrtiti 
life  of  the  town.  Numerous  halls  must  he  provided,  and 
all  the  accessories  of  the  headquarter  staff  of  ao  army  in 
the  field,  with  its  post  and  telegraph  ofiBoe,  ito  «see«tiV8k 
and,  in  addition,  comfortable  loungioff-rooau.  AUtf^su 
must  be  contributed  by  the  people  of  the  district,  with  Um 
peculiar  jiroviso  that  no  matter  how  much  an  indiridual 
may  subscri1>e  to  this  local  fund,  he  is  not  entitled  to  listefi 
to  any  of  the  wonls  of  wisdom  that  are  poured  fortki 
unless  he  becomes  for  the  time  a  member  or  ssiociMe 
And  all  this  is  claimed  on  the  ground  that  the  nressnes  ef 
the  association  awaketi.s  the  intellectual  life  of  the  town 
and  district.  Those  who  knew  not  what  wonders  science 
has  wrought,  and  will  do,  are  to  know  it  now.  The  associa- 
tion is  no  sKclosive  body  demanding  gnarantees  of  work 
doM  aa  a  qnaUfleation  for  membenhfp.    Anyone  nsy 

beeome  a  member  <  I  in  associate,  even  a  bahy  in  it« 
emdle,  if  only  someone  will  pay  the  sum  of  on©  or  two 
pounds  into  the  coffers  of  the  asaoeiation. 

And  there  is  no  doubt  that  laige  numbers  of  ladies  sod 
gentlemen  join  the  association  when  it  happens  to  bs 
located  in  their  mi  i^t  :n  the  hope  that  they  will  learn 
something  of  the  wonders  of  science  they  have  heard  about 
But  when  the  great  parliament  of  science,  as  it  has  been 
inaptly  termed,  arrives,  they  find  that  io  order  to  reap  the 
harvest  they  had  hoped  for,  they  most  belong  to  an  inasr 
trained  circle.  They  may  attend  lectures  upon  supposed 
popular  subjects — upon  subjects  they  would  l>e  glad  to  hear 
about,  but  the  lecturers  might  as  well  talk  in  Hindus! .mi  fur 
tboamount  of  informatioo  Uiat  is  conveyed  to  the  mindsof  at 
least  90  per  cent  of  their  bearers.  With  every  respect  for 
the  simple  student  who  so  ably  filled  the  chair  upon  the 
present  occa-sioii,  and  for  the  splendour  of  his  lifelong  work, 
how  many  of  his  audience  could  possibly  follow  hisofKMiing 
address  \  How  many,  for  instance,  outside  of  the  circle  of 
scientific  students  know  what  a  siiectroscone  is,  and  hov 
many  of  those  wore  able  to  jxrasj*  the  method  described  by 
the  pi  etiideitt.  of  measuring  the  ajiproach  or  recess  of  certain 
fixed  stars  from  our  earth  ?  How  many,  even  amoMf;  hi* 
audience,  would  understand  what  he  meant  by  a  measure- 
ment comprising  so  many  .seconds  of  arc  1 

So,  too,  with  Prof.  Kucker's  lecture  on  "  Electric  Stresi." 
To  students  of  electrical  phenomena  it  was  a  mre  treat, 
and  the  writer  of  this  article  gratefully  acknowL  1_f  s  mWj 
important  truths  learned  from  1%.  But  to  the  maas  oi  ilu 
audience,  what  interest  could  it  have,  beyond  tile  eppW^ 
ance  of  light  or  its  disappearance,  and  the  appesliiioscf 
certain  colours  or  their  non-appearance,  just  as  the  tocttUW 
willed  ?  And,  ezMpt  tn  tare  casasb  what  lemoos  ce«U 
they  carry  away. 

It  hae  been  the  same  in  other  towns.  At  Bath,  for 
instance,  one  of  the  loctnrae  ma  given  by  ao  able  professor 
of  geology  on  **The  Foundatloa  Stonee  of  the  Esrtbi 
Crust";  but  instead  of  the  lecturer  explaining  to  hM 
audience  how  geologists  make  out  that  the  eiurtb  hM  hee" 
built  up  in  geological  time,  he  proceeded  to  hold  an 
intensely  technical  argument  with  some  invisible  opponeot 
upon  some  theory  of  toe  formation  of  some  parlienlar  rocki, 
and  the  argument,  which  wa<5  plentifully  interspersed  with 
such  terms  as  gneisses  and  schists,  was  perfectly  unintellH 
gible  and  absolutely  without  int.erest  toanyb.it  the  geolop'J* 
present.  Is  this  fulfilliag  the  duty  whicti  the  firiti«h  A«o- 
eiation  owes  to  these  who  support  it,  and  to  those  for  wboo 

!irn?i;Tn;ibly  it  works  ?  Does  the  fidvanccmont  of  SCISOOS 
I  mean  throwing  the  ball  of  argument  round  a  partteuir 
I  droU  of  pbtyen,  and  never  allowing  outaiden  a  ehsnee  to 
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join  in  the  gaiue  Poes  it  mean  keeping  the  achievemcnta 
of  science  aUo  within  this  charmed  circlet  Would  it  not 
be  doing  more  real  good,  %dvaiiciiig  the  interests  oi  science 
man  suhetantially  if  outaiders—those  who  nay  the  bill — 
were  allowed  to  listen  to  tho  tune.  Surely  it  must  be 
apparent  that  tho  object  of  discovery  is  not  to  be  boxed 
up  eo  that  only  a  few  can  know  of  ex'stence,  but  to  be 
■praed  bmdeuti  to  bew  firait  £vi  i  ,  s  ientific  fact  that 
a  man  or  woman  learns,  and  can  apply  intelligently,  adds 
to  ihe  wealth  of  the  world  in  some  form  or  other ;  and  the 
true  missionary  of  science  is  he  who  proclaims  hwnnnige 
in  language  that  can  be  understood  by  everyone. 

Bat  there  is  also  another  and  a  vary  serious  complaint 
urged  against  the  aaeociation,  and  with  good  reason.  Practical 
men  say  that  its  disctissiona  and  its  papers  are  merely  playing 
at  science.  They  rarely  advance  science  at  all,  because  the 
papers  are  usually  only  half  read,  and  never  properly 
oiscussed.  From  seven  to  twenty  pepen  sre  down  to  he 
read  and  diiirnMed  in  the  time  reqaired  for  one,  conse- 
quently the  flnt  is  tmeHnuB  read,  never  properly  discussed, 
the  second  half  read,  and  the  rest  lost.  Why  cannot  theso 
matters  bo  arranged  in  a  proper  manner  I  Why  should 
authors  be  asked  to  go  to  the  trouble  of  prei^ring  papers 
and  diagmm^  brinong  up  elaborate  tpniktus,  and  then  to 
be  met  by  tbe  fnsiuting  request  to  reacl  tbeir  papers  to  an 
audience  of,  say,  three,  or,  if  they  do  read  them  befoio  a 
fairly  large  audience,  to  be  consuntly  interrupted  by 
reminders  from  the  chairman  that  time  is  short  I 

How,  aleoL  kifenemble  to  intelligently  discn^  n  paper 
wbieb  yoa  beer  for  tiie  first  time,  end  then  perhaps  in  a 
garbled  form,  owing  to  the  constant  interruptionc  1  Why 
cannot  the  example  of  the  leading  engineering  institutes  be 
f(dlowed — only  ee  meny  papers  m  accepted  as  can  be  read 
and  pcoperly  diecnieed,  tbeee  paper*  carefully  examined 
before  being  accepted  and  printad  in  advance,  eo  that  all 
who  are  inteiested  in  tho  subject  can  have  an  opirartunity 
of  studying  the  paper ;  Surely  one  paper  given  under 
these  conditions  would  be  wortb  a  httiMlrad  given  ttndcr  i 
the  preeent  anaogemente. 

Jjao,  is  it  not  peeafUe  loavotd  the  tactics  of  the  election  | 
platform  in  discussions  which  take  place  on  papers  preaente<l  , 
to  the  British  Association !  A  smart  personal  sally  may  cause 
a,  laugh,  but  it  is  hardly  conducive  to  the  advancement  of 
scieocet  and  is  very  undignified.  Surely  it  sboold  be 
within  the  power  of  the  presidents  <rf  the  eections  to  see 
that  their  discusstor'i  do  not  degenerate  i'i*n  jict'-onal 
sijuabblcs,  as  unfortunaieiy  is  too  often  the  c^btj  Lil  prc^ient. 
Mr.  A  difTera  from  something  stated  in  Mr.  IVs  jajwr, 
forthwith  Mr.  C  states  that  Mr.  A  knows  nothing  of  the 
subject.  Surely  it  would  not  only  be  more  dignified,  but 
more  effective,  for  Mr.  C  to  point  out  where  Mr.  A  is  wrong. 

Also,  would  it  not  be  be.st  that  there  should  be  no 
favouritism  shown  in  tho  selection  and  order  of  talking  of 
the  papers  ?  Certainly  give  eminence  the  first  place,  but 
not  friendship. 

Further,  are  not  three  hours  daily  as  much  as  human  head 
and  human  eyes  can  endure,  at  any  rate  in  one  subject  t 
Why  not  let  some  sections  meet  from  ton  t:!!  ;:  .r  ,  and  others 
from  two  till  five  t  The  mornings  or  afternooas  that  were 
not  engaged  could  well  be  devoted  to  the  inspection  of  local 
woricB,  etc.  It  often  happens  that  a  member  is  interested 
in  two  or  more  sections.  The  difTereot  branches  of  science 
all  overlap  each  other,  and  one  can  never  tell  when  one  is 
r;oing  to  receive  a  hint  that  will  be  tueful  in  one's  own 
branch,  from  something  which  appoan  before  another 
branch.  Geology,  for  instance,  bean  an  important  relation  to 
"earth."  It  would  be  very  convenient  to  attend,  say, 
Section  G  in  the  morning  and  some  other  section  in  the 
afternoon  ;  or,  if  there  happened  to  be  nothing  on  oi 
interest  in  the  afternoon,  to  go  over  some  works  or  other 
object  of  interest  in  the  neighbourhood.  Possibly  other 
members  may  ofTer  other  suggestions.  At  any  rate,  the 
writer  ho|>e3  that  there  may  be  less  cause  for  dissatisfaction 
at  the  Edinburgh  meeting  on  the  points  he  has  named  than 
there  has  been  hitherto,  and  that  the  British  Association, 
conforming  to  the  altend  conditiona  in  which  it  finds 
itielf,  may  become  once  more  a  body  nf  tme  misrionaries, 
bringing  home  the  teachings  of  science,  not  only  to  the 
cotoino  few,  but  to  everybody  within  its  reach,— Yours, 
etc.,  8T1UIKV  P.  Waiub.. 


THB  OUSGOW  ILBCTUCAL  BMOIHIBiL 

As  in  the  days  to  come  local  aatlioritiM  will  not  only  have 
their  ordinaiy  engineen,  bnl  sh»  a  ^eoialist  ee  dectlicel 
engineer  answering  somewhat  in  poanioo  to  that  of  ns 

engineer,  or  water  engineer,  it  may  be  as  well  to  watch  tkt 
gentlemen  who  secure  those  positions.  One  of  the  first 
appfiintiiicnts  is  that  at  (Jlimj/ow. 

At  iho  hi^l  tiieutin^'  of  the  Tdwu  Council  of  (JIasyow  a  rccoia- 
niendatiun  from  the  (iiw  and  Klectiii:  Lighting  Committee  to 
Appoint  Mr.  William  Arnot,  of  London,  as  the  electrical 
engineer  to  the  Corp'irfitioii  was  »pprs>veJ  of.  There  were 
ab^jut  50  AppIicAtiong  fur  the  appointment,  the  candidates 
hailing  fmni  all  [virt.s  <if  tlio  kingUnm.  Afior  tho  first  exauina- 
tinn  of  tho  a()jiliaUion8  a  list  of  18  of  the  must  likely  men  was 
ni.Kie  out,  then  a  nhort  list  of  six  wait  seleclod,  and  each  of 
those  cKiididates  htui  a  personal  interview  with  the  sub- 
committee on  electric  lightmg,  after  which  it  was  unanimously 
agreed  to  recommend  the  appointment  of  the  gentleman 
named  above.  Mr.  .Vrnot,  who  Is  an  aasuciated  member  of  tho 
Institution  of  Civil  Engineers,  and  a  full  member  of  the 
Institution  Electrical  Eiigiuoora,  is  36  years  of  age,  and  h-u 
an  excellent  "  reoord,"  his  practical  experience  in  oonnectioa 
with  the  electric  lighting  industry  being  alike  varied  and  eztsii' 
sive,  and  his  training  in  theoiyaud  praetiee  in  the  uuiveraity  Mid 
woikshop  liaving  been  vecy  thorousn.  He  had  sole  charge  of  the 
MMtiooandiaBiiiteneiMe  ol  the  Bmtoneenlial  lightingstetton,in 
which  both  are  and  incandescent  jlmto  wan  putdown,  end  in 
vMeh  both  overhead  and  ttndeiiiovnd  ebmiiU  weiexun.  He  ran 
tbe  mains  for  Plymoodi  Pier— en  end  jncindnant  lamps,  and 
laid  several  large  undemoundattins,  iadudingtbose  for  Backing- 
ham  Palace.  For  over  Tour  years  Mr.  Amot  was  employed  in  the 
electrical  department  of  the  Silvertown  Works,  ana  during  thufc 
time,  in  addition  to  the  usual  tilcctricuil  installation  work,  he 
Bupurint^nded  the  laying  down  of  all  tho  plant  for  the  Cannoi-.- 
Rtruet  central  lij^hting  station.  In  tliis  c.i.se  the  plant  embraced 
Habcock  an<l  W'iloo.x  boilers  and  direct- driven  engines,  and 
dynaino.s  for  1,000  light.s.  together  with  .switchboards  and  fuse- 
boards,  winch  wore  of  his  osvu  de.iij^n.  WJiile  in  that  employ- 
incnt  he  wa.s  al.so  eiigaged  in  the  estimating  for  electriail  plnntii ; 
indeed,  he  haa  had  a  large  amount  of  eiporienco  iii  CBtinialnig 
for  all  classes  of  work,  and  has  put  Uuwn  a  number  of 
inijUilIatif>ns  with  gaa  oiigiiics  unj  secondary  batteries. 
His  experience  also  includes  the  htting  up  electrically  of  a 
number  of  her  Majesty's  warships.  For  some  time  Mr. 
A  nit  It  had  the  management  of  the  engineering  dopartmoat 
of  Me^rs.  Latimer  Clark,  Muirhead,  and  Co.'s  works  «t 
Miliw&ll,  where  ho  contttnictMl  a  large  number  of  dynamos, 
arc  lamps,  and  other  macliinery.  Then,  again,  it  may  be  men- 
tioned uiat  he  had  for  a  length  of  time  chai^go  of  tbe  bigfa' 
tension  electric  lighting  station  at  the  Urosvenor  GaDciyt  when 
the  directog^  decided  to  adopt  Mr.  Femuitt's  osfeem  end 
engaged  his  asrvioaai  SevaEel  years  ago  lit.  Anct  did  some 
exceUent  wock  in  conaeotioa  wttb  tbe  uaiog  of  electric  lishting 
tBsine  in  tbe  aonntiy  for  Callendar's  Bitumen,  Telpgraph,  and 
Waterproof  Company,  Limited,  from  whose  manager  be  holds 
a  high-class  testimonial.  During  the  past  18  months  he  has 
been  employed  ik:»  the  electrical  inspector  fur  tho  Loudon  County 
Council,  and  his  work  in  that  cavpacity  at  the  meter-teating 
station  is  KiM/ken  of  ni  a  very  generous  manner  by  Pmf. 
Silvanus  Thompson,  who  is  the  onsulting  elect  ricul  engineer  to 
the  Highways  Committee  of  iho  County  Council.  After  an 
actpiaintanceship  extending  over  six  yoara,  Mr.  Ferruuti  hkcwiae 
bears  must  excellont  testimony  in  favour  of  Mr.  Amot,  whom 
we  mnat,  in  cloning  thi.i  notice,  heartily  congratulate  ou 
receiving  the  tirst  ajipoiutment  of  the  kind  in  Scotland,  and  in 
a  cit;^  where  he  may  expect  to  have  Sir  William  Thomson  as 
"  aiudiL  Dihilcaaiihac  and  faiaad." 

^a^p*^*^^  Bp'pp"w^p^*"BPP#^pwn  ^""^^w  ^^^^p"""** 


THB  BBITISH  ASSOCUTIOll  AT  CARDIFF. 

PRE8IDENTLAL  ADDRESS  BY  WILLIAM  HUOOIN8,  Esq. 

[Condudtd  from  page  *Jf.) 

Tho  ."[lootroMiopic  method  of  determining  celofftial  motions  in  tho 
line  of  i<i(;iil  ha>*  recent  ly  beoomo  fruitful  in  a  new  but  not  alto- 
gether unforesoen  diroction,  fur  it  hiiji,  so  to  speak,  given  us  a 
separating  power  far  beyond  that  of  any  telescope  the  glaasmaker 
and  the  optician  coold  construct,  and  eo  enabled  us  to  penetrate 
into  mysteries  bidden  in  stars  apparently  single,  and  altogether 
unsuspected  of  being  binacy  «mtHaa.  Tko  spectrosoone  us  not 
simply  added  to  thaBstcf  the  kaown  bhiary  akacs,  bat  has  given 
to  OS  far  the  i(st  Ihne  a  knowledge  of  a  new  ciaas  of  itellar 
systems,  ia  whMi  the  components  are  in  some  cases  of  nearly 
e<iual  magnltade,  and  in  dose  proximity,  and  are  revolving  with 
velocities  greatly  exceeding  the  planetary  velocities  of  our  system. 

Tbe  K  line  in  the  photographs  of  Mizar,  taken  at  the  Harvard 
College  Obeervatory,  was  found  to  be  doaUe  at  intervals  of  &2 
days.  Tbe  spectrum  was  therefore  not  doa  to  a  single  source  of 
tight,  bat  to  tbe  ooaMasd  eOsot  of  two  steie  moving  periodically 
In  eppositedlieelisnB  in  the  Hae  of  4^  It  is  obvioos  that  If 

Digiiizea  by  LiOOgte 


266      THE  ELECTillCAL  EJSGINEER.  SEPTEMBER  11.  1891. 


two  fitarB  revolve  round  their  common  centre  of  gravity  in  a  plnnc 
uot  porpondicular  to  the  lino  of  sight,  all  the  in  tt  opoctrum 
oommoa  to  the  two  starv  will  appear  alternately  sinftle  or  doable. 

In  tha  MM  ol  Mizar  and  Uie  other  Bt«n  to  be  mentioned,  the 
•peotraoofitt  •bwrvatioM  m  aoi  m  ]r«fc  wtlradwl  «aM||^  to 
nmUi  mora  Una  an  approziiiiaito  dofeonuinotioB  of  feho  •lamoto 
oCUwirorbita. 

Mizir  espocially,  on  oooount  of  tto  relatively  long  period— •boat 
105  dayR — needs  further  obtiervationa.  The  two  Rtara  are  moving 
each  with  a  velocity  of  about  SO  miles  a  second,  probably  in 
olUpHeoi  orUta.  and  are  aboat  143  milUom  of  mUeo  aauL  The 
■Ion  of  aboni  equal  brightnoM  hwa  tagHAn  •  maw  of  obosk  40 
tbnea  aa  great  aa  that  ol  our  eon. 

A  siniilar  doubling  of  the  lines  showed  it«elf  in  the  Harvard 
photographs  of  Aurigiv  at  the  remarkably  close  interval  of 
atmoat  exactly  two  (lityf ,  iiidiaitint;  ti  i^eritxl  of  revolution  of  about 
four  dnys.  According  to  V'ogel's  mtt  r  nbwrvations,  each  star  has 
o  velocity  of  tiearly  70  miles  a  ■•.-OLMiii.  the  (ii^tnnce  between  the 
Rtars  bi.'ini;  IiltU;  ninrc  tlian  Tni[li<inH  of  milee,  and  the  OUUH  of 
the  «y8t«iii  (  7  tiiii>;"<  t!ii>t  r,i  {\„_-  ^mi  The  >yitinil  li  opiirOKfafalg 
UR  at  the  »peetl  of  about  Iti  milc«  a  .-ocunil. 

The  telescope  could  nev  er  have  revealed  to  ii^  double  dtars  of 
this  order.  In  the  ram)  of  ti  Aviri^n-,  combining;  Vogel'R  dist-ance 
with  I'l itcluirdV  recent  dete^riiinmion  of  t lie  stur'e  [jArallax,  the 
greatest  angular  Reparation  of  the  starn  aa  Roen  from  the  earth 
would  be  l-'luoth  part  of  a  second  of  arc,  and  therefore  very  far 
too  small  for  the  highest  powers  of  the  largest  telescopes.  If  we 
take  the  relation  of  aperture  to  nparatiDg  power  nsoally  aooepted, 
an  ob)eot  gbaa  of  about  80ft.  in  diamotar  would  be  needed  to 
naolvo  tbis  btnanr  itar.  The  spectrowopei  which  takes  no  note 
of  ditlanoe,  nagnlflae,  so  to  speak,  tbk  nitmte  angular  aeparation 
4|000timeot  in  otber  words,  the doublfaig of  tba  luaap  whiob ie the 
paenomeaoB  that  «•  have  to  obsarre,  anooata  to  tiw  easily 
measondila  qoaatity  of  20  seconds  of  arc. 

There  ware  known,  indeed,  x  ariable  stars  of  short  period,  which 
it  had  haan  aagnsted  might  be  explained  on  the  hypothesis  of  a 
dark  bodjr  tavolving  about  a  bright  sun  in  a  few  days,  but  this 
theory  was  met  by  the  objection  that  no  such  systems  of  closely 
rovolvini;  xuns  wore  known  to  cxiei. 

The  ifiirvard  jihototjraphH,  of  which  wo  have  been  sjieaking,  were 
taken  with  ii  ^litlu^-  form  of  8pocliOi>co|)C,  the  priums  being  placed, 
an  oriirin  illy  by  P'l  ruinhofer,  before  the  obiect-glaM  of  the  telewcopc. 
Tliii?  iiielhixi,  thijuirh  it  po«se«tM:»<  come  uuvantagc«,  has  the  heriuuj^ 
drawback  of  not  [Kirmittin^  a  direct  comfwirihon  of  the  star'.'* 
upectruin  with  terrectrial  Jijioctra.  It  obviour<ly  iiiisuited  to  a 
variable  ntar  like  AIt;ol,  where  one  Htj\r  only  in  briplit,  for  in  Hiich 
a  case  there  would  he  mo  <lou!ilin;,'  of  the  liiief,  but  only  a  aitvM 
Hhift  to  and  fro  of  the  linex  of  ihu  bri(rht  fitjir  an  it  moved  in  it^ 
orbit  alternately  towards  and  from  our  fyatem,  which  would  need 
for  itH  deteotion  the  fiducial  {joaitiumt  of  terrentrial  linoa  compared 
directly  with  tbaab 

For  eaeb  uliianalbna  tka  Batadam  siiectrograpb  waa  well 


Pkof.  YoKel  iMnd  thafe  tba  haifht  atar  of  Al^ol  did 
poloatabaokinidaaod  forwards  {b  the  vfaaaldltaetieB  in  a  [icriod 
comapooding  to  the  known  variation  of  its  light.  The  ex  plana- 
tkmmilehhad  been  suggcetod  for  the  star's  variabiliiv— that  it 
waa  partially  eclipsed  at  r^nlar  intervals  of  (is  s  h'MivH  by  a  dark 
oompankm  larse  enough  to  cut  oil'  nearly  tivc  -i^ihs  uf  ita  light— 
waa  therefore  toe  true  one.  The  dark  companion,  no  longer  able 
to  Uda  itself  by  it«  obaeurenoss,  was  brought  out  Into  the  Ught  of 
direct  observation  by  meanH  of  iUs  gravitational  eflectii. 

Seventeen  hours  before  minimum  Algol  is  rccedini;  at  the  rale 
of  about  "244  milon  a  jiecomi,  while  17  hourfi  after  minimum  it  ic 
found  to  be  approaching  wit  !i  a  K| Hjetl  of  about  inilei.  From 
these  data,  together  witn  Iho^-c  of  the  Miriation  of  itn  lijilit,  V'ogel 
found,  on  the  ftssuiiipt ion  that  both  i<tai-H  have  the  ^<auie  den.'-ity, 
that  the  com|>anion,  nearly  as  large  an  the  cuti,  but  with  about 
one-fourth  his  mans,  revolvoH  with  a  velocity  of  about  55  miles  a 
second.  The  bright  star  of  about  twice  the  size  and  ma««  movct 
alx)iit  t.lie  common  centre  of  [gravity  witli  the  Bjieoil  of  about 
milcii  u  liocond.  Tho  system  of  the  two  Htarn,  which  arc  about  .'t^ 
millions  of  milee  apart»  oooaldered  aa  a  whole,  in  nppronchm^;  ux 
with  a  velocity  ol  3*4  ndlea  a  second.  Tho  groat  diiforcncc  in 
Inminosity  of  the  stars— act  less  thaa  80  times  suggeets  ratber 
that  thajr  are  in  dilbraat  atagaa  of  oondenaatiOB,  and  aJaslmiUr  in 


ItlaobvioaBlhaft  If  thaorUfeef  aatarwHh  anofaoeure  companion 
la  imiiBmi  to  thn  IbM  ol  sight,  the  companion  will  pass  above  oi 
belaw  the  briglltalar  aari  produce  no  variation  of  its  light.  Such 
systems  mav  be  numerous  m  the  heavens.  In  V'ogel's  photographs, 
Spica,  which  is  not  variable,  bv  a  small  shifting  of  its  lines  reveals 
abaokward  and  forward  periodical  pnlaation  due  to  orbital  motion. 
Aa  the  pafar  whirl  roaiid  their  common  centre  of  gravity,  the  bright 
star  is  sometimes  advancing,  at  others  receding.  They  revolve  in 
about  four  days,  each  st^  moving  with  a  velocity  uf  a)>out  oti 
milee  «  .-iflcond  in  an  orbit  probably  nearly  circular,  and  [Hwsess  a 
combino<l  nia.ia  of  rather  more  than  '21,  times  that  uf  tho  <un. 


Taking  the  nio«t  probable  value  for  the  Star's  parallax,  tho  greatest 
angular  -H'puation  of  theittar.'<  would  ba&rtoaaBall  tobodataoted 

wiui  the  most  powerful  telencojies. 


If  in  a  close  double  star  the  fainter  companion  is  of  the  white- 
star  type,  while  the  bright  star  is  solar  in  character,  thocomiHwite 
spectrum  would  be  holar  with  the  hydrogen  lines  uriii.iually  strong 
Such  a  8|ioctrum  would  in  it«elf  atTord  some  probability  of  a  double 
origin,  and  suggest  the  existence  of  a  compAnion  star. 

In  the  case  of  a  true  binary  star  the  orbital  motioas  of  the  pair 
would  reveal  themselves  in  a  anaU  paiiodleal  sw^lae  of  the 


The  others  are :  r  PerKei,  T  -Aurig  i ,  3  Sagittarilf  SI  CMitatd^ 
Caprioomi.    Perhaps  ^  Lyne  should  be  added  to  tUa  Ifak 

In  his  reoant  classical  work  on  the  rotatioB  of  the  sua,  Dnatt 
not  ooly  determined  the  solar  rotation  for  the  eqaator,  hot  lor 
dUhraBtpacalMaadaMtadaaD  toTMaff.  Tlw  ' 
of  hto  raaultaahoiia  dwit  thwa  ntiaarraf  inna 
to  be  diaeuaaad  with  the  vailaUM  «l  the  aefatrrotatlim'fdrdUlbnat 
latitudeo,  iridoh  had  bean  detamiaed  by  tba  oMar  aatranoalori 
methods  from  the  observations  of  the  solar  spota. 

Though  I  have  already  spoken  incidentally  of  the  invaluable  aid 
which  is  furnished  by  photography  in  some  of  the  applicatiotM  of 
tbe  epectroaoope  to  the  heavmly  bodies,  tho  now  power  wbidb 
modem  photography  has  put  into  the  hands  of  the  aaironom^r  {< 
so  great,  and  has  led  already,  within  the  last  few  ye.ar?t,  to  ucn 
acquisitions  of  knowledge  of  nuch  vast  importance,  that  it  ib  fitting 
that  a  few  senlencea  whould  be  epocially  devoted  to  lliif  i*ubject. 

Photography  i.i  no  new  discovery,  beinjir  about  half  a  century 
old.  It  may  exoiie  »urpri»o,  and,  indeeii,  [»Tsmbly  -u}<t,'o>i  v>m« 
apathy  on  the  part  of  astronomers,  that  though  t  he  huc'gention  ol 
the  application  of  photography  to  the  heavenly  bodies  <lal«s  from 
tho  memorable  occaninn  when,  in  \S^9,  ArMfo,  announcing  to  the 
Acad^mie  dcs  .SL■lence^  the  great  discovery  of  Niopce  and  Daguenv, 
spoke  of  tho  posjiibility  of  taking  pictures  of  the  sun  and  mooo  by 
the  new  process,  yet  that  it  is  only  within  a  few  years  that  noUbls 


hydroaen  liaea  relatively  to  the  aolar 
PMLnekaftag  ooaaidora  that  Ua  pholografka 

'  apaotra;  of  thaoab  fhw  ar*  knowa  tobadottblt. 


advances  in  astronomical  methods  and  discovery  have  been  i 
by  its  aid. 

The  expUnation  is  to  be  found  in  the  oomparatiTo  unsaitabiRty 
of  tbeearfiar  photographic  methods  for  aae  in  the  observator). 
In  jiuUoa  to  tbe  early  workers  in  aetroooaiioal  photographv, 
aoMMfr  wborn  Bond,  De  la  ftu*.  J.  W.  Dnpar,  Bntberfurd,  iMi, 
hoUaioinMiatplaoe.  it  ia  oaMfnl  to  itata  dearly  that  tbe  laaaat 
graat  aaeeaaaaa  n  aatronoadoal  photography  are  notdue  to grester 
aUn  nor,  to  anr  gnat  aactaot,  to  supanor  instmments.  but  to  tb< 
veiy  RBaafe  advaataooa  which  the  modem  gelatine  dry  pUta 
poaaaaaaa  lor  uae  In  tbe  observatory  over  the  methods  of  Uagusrr^ 
and  even  over  the  wet  collodion  fifaa  oa  glaaa  which,  though  t 
great  advance  on  the  silver  phite,  want  but  a  little  way  towanb 
putting  into  the  hands  of  the  astronomer  a  photo^n^phic  surface 
adaiitM  fully  to  his  wants. 

TTie  modern  silvor-bromido  golalino  plate,  except  for  it.'*  i?rain«i 
texture,  moeta  the  neerls  of  tho  aKtrononier  at   all   [wirit.-  I'- 

EKjfsesRes  evtrc'ine  !«erwitii ener^  ;  it  is  always  reiuly  for  u.«e  ;  it  cuu 
le  placed  in  any  ]H)>-ition  ;  it  ran  be  i!.tix)-"jd  for  bourn  ;  laftlv,  it 
doe,'»  not  need  imiiietliato  develoi>ment,  and  for  this  ni8«on  can  Iw 
(j.\[iofied  again  to  tho  same  object  on  Bucc*e<iing  nights,  80  a.*  ti. 
make  up  by  neveral  instAlment^,  rw  tho  wcjithor  may  permit,  lb 
total  time  uf  ux|>Oiiure  which  ir'  deemed  neceissary. 

^\'ithout  the  ajwistancc  of  photoj,'r:i]iliy,  however  greatly  tbe 
re^tourccs  of  genius  might  overcome  the  optical  and  maofaudni 
ditficulties  of  oonstructiug  large  telescoiieA,  the  astronomer  waaU 
have  to  depend  in  the  last  resource  u|)on  hia  eiya.  Now,  we 
cannot  by  tbe  force  of  continued  looking  bring  into  Tiew  an  object 
too  iaahfarfaiaJDoaa  to  be  aaaa  at  tba  flrat  and  keenest  moment  of 
viaioB.  BatthafaddaalUibt  wMeh  filla  upon  the  plate  i*  iwt 
lost,  but  Is  taken  in  aad  stored  «p  oontinuoosly.  Each  hour  tec 
plate  gathers  up  3,600  timas  the  light  energy  which  it  received 
during  tho  Hritt  second.  It  ia  by  this  power  of  accumulation  thattkc 
photographic  plate  may  be  said  to  mcroase,  almost  without  limtt, 
though  not  in  separatjng  power,  tbe  o|>tical  means  at  tbe  disposslof 
tho  astronomer  for  the  disoovery  or  the  observation  of  faint  obieew. 

Two  principal  directions  may  be  |x>inte<l  out  in  which  pfaobi- 
graphy  is  of  great  service  to  tho  astronomer.  It  enabhi  bim 
witnin  the  comjmratively  Rhort  titno  of  a  single  exposure  to  itcurt 
[>cruianuntly  w  itii  ^jreat  i:xai  lnei-H  tin;  n  lat ive  | KJeit ions  of  hundred! 
or  even  of  thou.HandK,  ol  st..'irn,  ot  the  mimiie  foature*  of  iiebul*  ur 
other  objeoti*,  or  tho  |)honoraena  of  a  [«l.-.^ing  e<:'li(i«te,  a  t.^--U  which 
by  ineanM  of  the  oje  and  h.uul  could  only  be  aceoinplislie*!,  if  liot* 
ai  all,  aftor  a  vciy  ;,'roat  '_x|ienditurc  of  time  and  labour.  I'hoto- 
i^raphy  putn  it  in  tlie  [wu  et  of  the  astronomer  to  accomplish  in  tb> 
?ho:  t  .-|Miii  of  his  own  lift,  and  so  enter  into  their  fruition,  grsi* 
workii  which  otherwi.»o  must  have  been  |iaasod  on  by  him  ai  »■ 
heritage  of  labour  to  succeeding  generations. 

The  second  great  service  which  photography  renders  is  n«* 
simply  an  aid  to  the  |  towers  the  astronomer  ahraaay  fOaMaWfc^  Oo 
the  contrary,  the  plate,  by  recording  light-wavea  mUA  are  Mb 
too  small  and  too  lainp  to  oioito  viauB  m  tba  qfa|  brings  him  inta 
a  now  region  of  kaowMge,  aadi  aa  the  ln(ra>r«a  aad  the  ultrs' 
violet  parta  of  tim  neetruu,  wbidi  maat  hare  remained  for  ever 
unknown  iMtt  for  arUfidal  helpk 

The  present  year  will  be  memorable  in  astronomical  history  w 
the  practical  beginning  of  the  Photographic  Chart  and  Catawgue 
of  the  Heaven.«,  which  took  their  origin  in  an  latamatiooal 
fercricu  which  met  in  Paris  in  1887,  by  theinvItattoBOlM.rMlital 
Mouche/.,  director  of  the  Paris  Observatory. 

The  richness  in  xtars  down  to  tbe  ninth  magnitude  of  tho  fhi't" 
grapht*  of  the  comet  of  IHH'i  taken  at  the  l"a|)e  Obnervatoiv  uihIw 
ttic  .-luiicrinteudonce  of  Dr.  (iill,  and  tho  remarkable  star  "'"^'f*! 
tho  brotheri*  Henry,  which  followwl  two  years  later,  ii.-'lon''*''"" 
the  astronomical  world.     The  great  excellence  of  thcM  phnlo- 
graplig,  which  wn-H  due  mainly  to  the  superiority  of  the  gclstjaa 
plate,  wuggeisto<i  to  these  awtronomers  a  complct«;  ma|i  of  "••fJi 
and  a  little  l«t<.r  t;avi»  birth  in  the  mind."  of  the  I'aM^  li^tronem*" 
t-o  the  t;rarid  enlerpri-c  <ii  an  Internationiil  Chart  i.if  the  He***"* 
The  actual  beginning  ol  tlie  work  thin  year  i.s  in  no 
duo  to  the  great  energy  and  tact  with  which  the  director  of 
Paris  Observatory  has  conducted  tbe  initial  steps  through  vM 
many  delicate  and  difficult  Questions  which  have  unavotdioO 
ted  themselves  in  an  unaertaking  which  depends 
-    »worfclBKtoeogaiiwn  of  maayaaltoaaHaeB.aB^ai  '^ 

ISobaar^torieaiaall  l-H-^glfe^dg^^e 
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«f  tliii  work,  wtildi  bn  odlad  tar  Mvaral  ^Iftbomto  mUmiaary 
invwtigatioM  on  specUl  pointo  in  which  our  knotrlrage  wu  in- 
•afficient,  and  which  have  been  ably  carried  out  by  Praii.  Vogd 
and  Bakhuyzen,  Dr.  Trepiwl,  Dr.  SoMinflr,  Dr.  QUl,ttM  Aitranomr 
Royal,  sod  oUiara.  Tisi«auo«MC«q«li«diiwtlwfl0iufenMtlcmof 
tho  n«w  and  special  iiwtntmenU. 

The  decirion  of  the  conference  in  their  final  form  provide  for  the 
constmctioa  of  a  ^reat  photographic  chart  of  the  heavens  with 
expoauree  oorreaponding  to  40  minutee'  exposure  at  ]'uri«,  which  it 
i?  exijccteti  wil!  rcAch  Aowrt  to  rtan?  of  about  the  fourteenth  mag- 
nituae.  As  ouch  platt  is  to  be  limited  to  four  Hjuaro  dcjrroet*,  uiid 
each  star,  to  ikvoid  poMible  error",  is  to  ftpi>ear  on  two  plate?, 
over  "iJ.fXKJ  photopraphH  will  bt-  requirud.  Kor  the  tnoro  aecuriitc 
detenu iiMktion  of  the  txisitionn  of  the  siais,  n  rif'nu  with  lines  at 
diftanoee  of  5  mm.  niwirt  i.H  to  bo  pre\  iously  iinprcutjiod  by  ii  fuint 
light  apon  the  plate,  so  tlmt  the  image  of  the  rtsi-aii  will  apiieuir 
together  with  uio  imii^ct>  uf  the  atant  when  the  plaio  in  dos  oloped. 
Tms  great  work  will  be  divided,  aocordin^;  to  their  Ifttitudeji, 
Mnoog  18  obvcrvnturioH  provided  with  similar  inKlrutnontM,  though 
not  neoeMariiy  consto-octed  bv  the  «uae  maker.  Tboae  in  the 
Btitfafa  dMnlniooa  and  «t  TteaMjfft  have  htm  eooatnetad  by  Sir 
BowMd  Ornbbu 

WmMm  >li»ptoU>  to  torn  Mwjpurt  a  iecond  sctof  pbtaa 
■K  ft  ntaldna  ii  to  be  takeiii  wiUi  k  udrtlr  Mpooure, 
tfim  atan  (o  the  eleventh  magallail*  only.  Theae  plates,  by  a 
neaafc  daeUon  of  the  penuaneot  eonmittee,  are  to  be  pnehed  on 
neti  vdy  aa  poasible,  though  aa  far  us  may  be  practicable  plates  for 
thu  chart  are  to  be  taken  concurrently.  Photographing  tne  platee 
for  the  catalogue  is  but  the  Rmt  step  in  this  work,  and  only 
aappUes  the  data  for  the  elnborat«  measaremenU  which  have  to  l>e 
made,  which  are,  however,  lees  laborious  than  would  be  required 
for  a  ajmilar  catsJoeue  without  the  aid  of  photography. 

Already  Dr.  CM  hoa  nearly  brought  to  oonolaakMi,  with  the 
.taristance  nf  Prof.  Kaptaya, »  pMUuSiaiy  pbotagfapbto  amv«y  of 

tftp  (Southern  hoaveni. 

With  an  exjosure  ."uthriontly  lon;^'  for  tlio  fainto<«t  slJirn  to 
irnpre^  IhemeeEviK  upon  the  pbit-e,  the  occumuhif  in;4  .tction  i<tiii 
vocf'  on  for  the  brighter  .«tJirH,  producinu  a  great  ciilnr^ment  of 
their  ima(fe«  from  o(iitical  and  |>hofo^ra|%ic  causes.  The  question 
butt  orc<jpie<l  the  attention  of  many  aatronomors  whether  it  is 
lio*-<ible  tti  tied  n  Uw  conneciint,'  the  diametern  of  these  more  or 
lc6^  over-exposed  miagcp  with  tho  relative  brighttioMS  of  the  etjirp 
themselves.  The  answer  wiil  come  out  undoubtedly  in  the 
aJHraaativa,  lh<nwb  at  nraaent  the  empirical  formuLc  which  hav« 
bean  aoggaitad  far  thm  parpooe  differ  from  each  other.  Captain 
Abnqr  pioiwaaato  meaaure  thatatal  pbotasiaiibleaatjaii,  laeluding 
deoaily  aa  welt  aa  tiz»,  by  the  obatnictlon  wmdt  tho  stelbir  imoKO 
Qftfa  to  light. 

A  farther  qaestion  follows  as  U>  the  relation  which  the  photo- 
graphic magnitudes  of  a  tare  bear  to  thoM  doleiiiiined  by  eye. 
Visual  nutgDitudes  are  the  physiological  expreMition  of  the  eye  s 
integration  of  that  pert  of  the  star%  light  which  extendti  from 
the  red  to  the  blue.  Photographic  magnitudes  reprenont  the  plate's 
iniegr'^tion  of  another  part  of  tho  star  s  light,  naiiielv,  fiom  n  little 
below  where  the  power  of  the  eye  leaves  off  in  tho  blue,  to  where 
the  lij;hl  ht  cut  on  by  the  gin*",  or  is  grently  rwlufed  hy  warst  of 
I'ropC'i-  corrections  when  a  refrartin^,'  tf:l('.-<-o]H'  in  n-ed.  It  l^ 
obvious*  that  the  two  rc>eord*<  »re  tjiUeii  by  dilf.  rent  inctbod^  iu 
■imilar  units  of  different  ]>.art,s  lA  tho  ■ii.ir's  li^'lii.  In  \hu  i-usc  of 
(^crtJiin  eoloarod  «itarr-  tlic  pln)t<j;;ra(itiH'  tn  i;^lir  nc^.-*  i^  very  dilt>-irii( 
from  tlie  vijiual  bri^litiien*  ;  but  in  all  ht-ar"  l'Ii.iii;;<'>,  ially  of 

.1  tcuifxjrary  charact^'r,  may  occur  in  ihr  photo^'iaphic  or  tlie  vi-.u,il 
fefTion,  un.ieconnianifd  by  a  smiilar  cbani^c  in  the  olhir  |<.irl  of 
the  K{x!ctrum.  i-or  ihcM^  reaHon^i  it  would nocni  desirable  tltat  the 
two  sclH  of  m.a(,mitudoh  nhoiild  be  tabulalod  indapaildaBtfy,  and 
be-  r«^urdcd  ad  supple uieiitiuy  of  each  other. 
The  determination  of  the  distances  of  the  &sed  atars  from  the 
apparoot  ahift  of  their  poaitiom  when  viewed  from  widely- 
of  (ba  earth  in  ita  orbit  is  one  of  llwmMfc 
lof  Cba  obaoratocy.  Tbe  great  pcwiaioti  Willi 
ngalar  qaaatity,  a  fraction  of  aiaoond  only, 
baa  to  ba  mMsorad,  It  so  delicate  aa  operatiao  with  tbe  ordinary 
■knNnater— though,  indaedi  it  waa  wHlt  Ihbi  laatrument  that  the 
clnainnT  olwervations  of  tSt  Robert  BaU  were  mada— that  a  s{>ecial 
Bilrament,  in  which  the  measures  are  made  by  moving  tho  two 
ladtea  of  a  divided  objoct-ghus,  known  as  a  heliometer,  has  boon 
presMd  into  this  Mrvica^  aiid  qnlta  raoantly,  in  the  ikilfttl  kaada 
of  Dr.  Gill  and  Dr.  Bikfai,  baa  laigely  inaraaMd  oar  kaowladga  in 
thirt  dire^-tion. 

It  15  obviou><  that  pbolot^'taiihy  mi^'ht  be  here  of  ^jri'at  i-orvice,  if 
*e  could  rely  u[>on  mtasurcnierits  of  photoj»iuphs  of  tlio  .-ajno 
itan-  tjiken  at  .-iiitnhle  inters  alh  of  tioic.  I'ruf.  IVitchard,  to  wlioni 
is  dtie  tho  honour  of  lias  in;;  o|>cnotJ  thin  (jitttli,  aided  by  bi»f 
a.«-'<L'>t.intei,  luv  prove<l  by  etahorato  invootigatiorusthat  mr.«snre6for 
pamllav  nxay  1m;  ••afcly  made  upon  phofoprnphic  p!ate*i,  with,  of 
cijurro,  the  advantageii  of  leisuro  ami  rei>otition  :  and  he  has 
already  by  thin  method  determined  the  parallax  lor  '.il  stars  with 
an  arcuracy  not  inferior  to  that  of  valoea  preriOUaly  olltainad  by 
pui^y  astrottouiiciii  uictiioda. 

The  remarkable  suocess  of  astronomical  pbotography,  which 
d«wnd  upon  the  plate's  power  of  aGOumuIalion  of  a  very  feeble 
]|||^  artiii^'  oontinuously  (bTOWgb  aa  azpoaara  of  aavanil  hours, 
are  worthy  to  be  1  egarded  aa  a  new  revelation.  The  firat  chapter 
aiMHMd  when,  la  Vmt,  Or.  Bmry  Draper  obtained  a  picture  of  the 
flobala  of  Orion ;  bat  a  more  important  advance  was  made  in  1883. 
wban  Dr.  Common,  by  his  photographs,  brought  to  our  knowledge 
<letailaaBd  extensions  of  this  nebula  hitherto  unknown.  A  further 
diadoama  took  plaoa  in  1885,  wban  the  lirocbera  Heonr  ihowed  for 
Ul«  flcat  tfna  In  (raat  datoil  tbo  iqpiial  nabaloaity  iaaniag  fnm  tba 


brigbkatar  Ibda  af  fiia  FMadoH  and  shortly  nftarwarda  1 
streama  abont  tbe  other  ttaia  of  tbia  group.   In  1886  Mr.  Roberta, 

l>y  means  of  a  photograph,  to  which  three  hours'  exposure  hati 
been  given,  showed  tne  whole  background  of  this  group  to  bo 
nebulous.  In  the  following  year  Mr.  Robert*  more  than  doubled 
for  us  tlie  ^Toat  extension  of  tho  nebula  region  which  surrounde 
the  trapenum  in  the  constellation  of  Orion.  By  his  photograpbe 
of  the  great  ncbuk  in  Andromeda,  he  haa  ahown  tbe  true  tiuni' 
ficance  of  the  dark  canals  which  have  been  oeen  by  the  eye.  They 
aro  in  reality  spaces  between  successive  rin^n  of  bright  matter, 
which  np|iearerf  nearly  straight  owing  to  the  inclination  in  which 
they  lie  relatively  to  un.  Thc^e  bri^flil  rin^^s  nurround  an  undetino'I 
central  luminous  niass.    I  have  already  sjwken  of  thin  photograpli. 

.Some  recent  photographs  by  Mr.  I{u8t«ell  show  lliat  the  (^rcut 
rift  in  the  Milky  Way  in  Argun,  which  to  the  eye  in  void  of  Btnrn, 
18  in  reality  uniformly  covered  with  them.  Al«)  ciuit*  teccnlly 
Mr  (ieorge  Hale  hax  photographed  tho  proniincncfR  by  mcaii-i  of  a 
grating,  making  ujmj  of  the  lines  H  and  K. 

Tbe  boaveu*  we  ncttly  but  very  irre^ubirly  inwrought  with 
stars.  The  brighter  stars  cluster  into  well-known  groups  ui>on  a 
background  formed  of  aa  eoUoement  of  streams  and  oonmuted 
windings  and  intortwtaad  anirals  of  fainter  stars,  wbioh  baoomes 
richer  and  more  intricate  in  tbe  irregularly  rifted  aaiM  Of  tlia 
Milky  Way. 

We.  who  form  part  of  tb»  aaUaaoMy.  can  only  aM  lb*  daaiCpt 
distorted  and  coofoead  $  baraerowdad,  tbaia  flcattarad,  afcanothar 
place  auperpoaod.  Tba  groutiiqga  duo  to  oar  poaftion  era  mixed 
up  with  those  wbieb  an  reaL 

Can  we  suppoae  that  eaob  Inminous  point  han  no  leiiition  to  the 
others  near  it  than  the  accidental  neignboarahin  of  ^'rains  of  sand 
u|ion  the  shore,  or  of  particle*  of  the  wind  blown  dust  of  the 
desert!  Surely  every  star  from  Sirius  and  Vega  down  to  each 
(mun  of  the  lignt  dust  of  the  Milky  Wa^  has  its  preeent  place  in 
tne  heavenly  [wttern  from  the  nlowcvohinp  of  it«  p«»t.  We  see  a 
<ystcra  of  Hyntom?,  for  the  broatl  feature!;  of  cluotcrM  and  streams 
and  spiral  w  indin(,'>  which  mark  the  general  design  are  reproduf«»i 
in  every  |(art.  The  whole  is  in  motion,  each  point  ^hiflintj  itJ> 
[lonitioM  by  mile-  every  xccond,  though  from  the  august  magnitude 
of  their  dift.mca-'  from  us  and  from  each  Other,  it  is  only'by  tho 
accumulated  movements  of  yeai  n  or  of  generations  that  some  small 
changes  of  relativo  [losition  reveal  themaelvc^^. 

Tbe  deciphering  of  thic  w  omlcrfully  intric4»t«  constitution  of  the 
heavens  will  bo  undoubt<'<lly  one  of  tho  chief  astronomical  works 
of  the  coiuinji  cciituiy.  The  priwuiry  tsjfk  uf  llie  sun's  motion  in 
siiaoo,  together  with  the  motions  of  tho  brighter  stars,  has  been 
already  put  well  within  our  reach  by  the  spectraecopic  method  of 
tbe  nuawnawioatof  etar>nMtiana  la  tba  liaaol  ligbt. 
FhMB  othardizactiaMiBlbnBatiaB  iaaaMnobiBog  :  from  photo- 


gra[)hs  ofdwatara  aad  nrtaof  tba  Uilky  Way,  fay  Roberta,  in  thi« 
coonttAT  I  &HWvd,  at  taoLIek  Ofaaorratoiy,  and  Rassell,  at  Sydney, 
from  thooowiling  «f  atara,  and  tba  detmtion  of  their  con%pica> 
tioiis.hy  Hbideoaadby  Baddioaae ;  from  the  mapping  of  tbe  MUky 
Way  by  eve,  at  ramonstown  ;  from  photographs  of  tiie  stxictra  of 
stars,  by  Pickering,  at  Harvard,  and  in  Peru  ;  and  from  the  exact 
portraiture  of  the  heavens  in  tho  groat  international  star  chart 
which  b^ns  thia  year. 

I  have  hut  touched  mma  nn\y  nf  the  preblomfs  of  the  newer  side 
of  ajttronomy.  There  are  many  other*  which  would  claim  our 
alltiiition  if  time  i>crmitte!d.  The  rciearclios  of  the  Earl  of  Ro!«ao 
on  lunar  radiation,  and  tho  work  on  the  same  Kubjcct  and  on  the 
sun,  by  Ljuiglcy.  Ol>servaliotii«  of  lunar  heat  with  an  irintniment 
of  his  own  invention,  by  Mr.  Boy«  :  anri  observationH  of  the  varia- 
tion of  the  moon's  heat  with  its  phace,  by  Mr,  Frank  Very.  The 
diJicovery  of  tho  ultra  violet  I«art  of  the  hydrop«  i  ^j  ,  ;  ;  :  n  not  in 
tho  laboratory,  but  from  ttws  st^rs.  '1  lie  contirimmon  of  thi* 
spectrum  by  torrewtn.al  hydrogen  in  part,  by  H.  W.  V()gel,  and  in 
its  all  but  complete  fonu  by  Ixumu,  who  found  aimilar  uonea  in  tlta 
ultra-violet  apeotra  of  aluminium  and  thallium.  The  discovery  of 
a  Mmfde  formnla  for  the  hydrogeo  aeries  by  Balmer.  Tho  impor* 
taiAqnestion  as  to  the  noMMriOil  apootwl  lalatioinhip  of  different 
anbatanoee,  especially  in  OBnaaaHoBwitb  tbdrelnmiclu  pioijertiee} 
and  the  further  queraoo  as  to  the  origin  of  the  harmoaicaud  other 
relations  between  tibe  linea  Mid  the  groupings  of  line*  of  spectra  i 
on  those  points  contribatione  daring  the  past  year  have  been  naada 
by  Rudoli  v.  Kuvesltgetlw,  Ames.  Hartley,  Dealandres,  Rydl>erg, 
Crtinwald,  Kay  nor  and  Rungo,  Johnstone  Stoney,  and  otban. 
The  remarkable  omotoyment  of  interference  phenomena  by  Frof. 
Micholson  for  the  aotormination  of  the  sise,  and  divtribntion  of 
light  wnthin  them,  of  the  imiwes  of  objeote  which  when  viewed  in 
a  t<lc8CO|w  Mibtend  an  angle  lew  than  that  iiiibt,ende<l  by  tbe  light- 
wave at  a  distance  eijual  to  the  diameter  of  tho  objective.  A 
method  applicable  not  n'one  to  celestial  object.",  but  also  to  («|jectral 
lin(is,  ancf  Other  qui   !  Mil-  if  molecular  phynics. 

.Monj?  the  older  line^  ihere  has  not  been  l6««  activity  ;  by  newer 
mcthorls,  by  the  aid  of  larger  or  more  accurately  constnict<!d 
instruments,  by  gie/iter  refinement  of  analymis,  knowle*lge  hue 
been  increased,  es{jeci&lly  in  iiroci«ion  and  minuto  uxactncss. 

Astronomy,  the  oldcfit  of  the  sciences,  has  mor«  than  renewed 
her  youth.  At  no  time  in  the  [wuit  haa  aha  boon  ro  bright  with 
unbounded  aspirtittoiM  and  hopes.  Never  were  hor  teroplee  so 
nomerous,  nor  the  crowd  of  her  votaries  so  great.  The  British 
AstronoQ^oal  Associatioo  formed  within  the  year  nambera  already 
ftboafeflOOnombara.  Happy  ia  (ho  lot  oftboaa  who  araatfllan  tba 
eosten  aide  of       aarfdlBa  t 

Alfoady,  alaa!  tba  orWaal  imadoia  of  the  newer  metboda 
are  fidltng  on^— KirebbolC  AngBtrilm,  D* Arrest,  Seeohi,  Draper, 
ttocqueroi;  but  tbair  ptaoaa  at*  more  than  filled.  The  pace  of  the 
race  Is  gaining,  bat  A* goal  la  not,  and  never  will  be  in  sight. 

Sinoa  tlia  tuiia  of  Nawtoit  our  kaowladga  of  tha  pbanomana  of 
natflxo  baa  wandarfnily  bioiiaiad,  bub  man  aaka,  porhan  mm 
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wrncBtl^  now  thas  in  Ua  dayi,  wlitk  fa  Ilia  aWiiiaf  fMlitgrlMbind 

Die  reality  of  the  peroeptionii ?  Are  tbeyooly  tba  fMbUiM  of  ths 
beach  with  which  we  have  been  {>L.tying  f  Dom  nM  tbt  Mem  of 
nltlnikte  mUtijr  «nd  truth  lie  beyond  ! 


RECENT  PROGRESS  IN  THE  USE  OF  ELECTRIC 
MOTOBS.* 


mt  nor.  a. 


r.B.iL 


la  MBj  ooBptuaftivdy  imw  indmrtiy,  M<l«fltrinl  eoKineorinK,  a 
|{f««fcd«al«l  imnUl  "•(rietion''linMtiMgOto««r  to  get  people  to 
adopt  new  inethodB  even  when  known  to  Im  na  tmpravenicni. 

Lord  K^yleiKb  in  hia  preaidential  addreM  in  18K4  expi  e^i^o^l  hi" 
MloDishment  tnnt  while  no  addition  to  our  electrical  knowledge  of 
60  yann  previooaly  woa  required  to  develop  the  dynamo,  it  wm  so 
■low  in  being  introduced.  The  fuvme  i«  true  in  EaKland  now,  even 
of  eloctricaT  inventiona  which  have  been  proved  by  long  and 
extcnfivD  ex)>erience  in  other    eonulries  to   be  wonomically 

desiniblo. 

It  it*  I  lie  duly  of  erif^'iiieers  w  ho  fee  diid  iiii>pcot  nuch  work 
iiV)roail,  to  urf;u  upon  [itopio  ;it  home  tlin  iiii[>ort-fiiire  of  tlieir 
iitventign«,  nnil  |>oiiu out  iLc  tioubl««  which  Ikim>  l>e<.ii  tnut  and 
overcome  else H  liuru  iio  ua  to  avoid  failure,  and  to  |>niiit  out  the 
direction*  in  which  different  inventions  are  bain^  ^idoptod, 
uioditiod,  or  rejected,  a«  the  rc«ult  of  extunitivo  practical  evpori' 
ence.  Even  in  electric  lighting,  I  am  sure  more  tluin  otic 
comfiaiiy  will  admit  that  in  following  thir^  ruin  Home  of  lm\  e 
aaved  them  from  buying  costly  experience  in  Uiu  (uuU  in  iwyiiig 
this  I  recognise  tbo  fact  that  all  countriee  look  upon  England  as 
Imving  improved  the  dynamo  more  tbao  any  other  country.  lu 
tiM  apiiUcBliaR  of  electric  moton  I  knve  nOMOed  (hlMdimeetiaae 


in  vkkli  thb  Mwntry  needa  ihe  tHtimonr  of  iadopandoBt  and 
iiaparUal  paopla  to  aaeist  the  %-aIue  of  appJioatioas  wbfoii  in  Mate 
otMr  conatTM*  aro  jienerally  adoptod.  Tbow  are  (1 )  doBtria  lail 
ivaye,  (3)  replacing  ritaftiag  in  shops,  eepeeiaUy  i^  ttnaM,  by 
electric  conaoctom  and  motors,  (3)  transmitting  pomr  to  a  dia- 
taoco  from  waterfalls  by  means  of  electricity. 

My  remarks  on  thene  heaiin  are  largely  founded  OB  ■niarimce 
gained  in  visits  to  the  United  States,  and  aUo  from  a  vorv  tnorough 
invcatigation  of  the  utilisation  of  water  {rawer  in  all  j«ri«  of 
Switwrhind,  tindortakon  thii<  fuinmer  in  coujunction  with  Prof. 
Uiiwiii. 

1.  h'I'-clric  Httilteayi'.  —  Tliose  ure  tlioron^'hly  e«tnWishe<l  in 
Aineru'Ji  on  the  chea|>est  i«yst(.'ni— i  »-,  oliictricity  .Hii).]>lit;<l  from  a 
central  station  by  overhead  trc8.  The  ixten^is  e  ad<j{iiiun  o(  elec- 
tric tram  lines  in  America,  ^iml  the  nmnU  nuTnl<<-r  in  England,  is 
entirely  due  to  the  frtct  that  tiicy  allow  these  overhosd  conductors 
and  wo  do  not  genorully  do  m.  Tha  electric  linen  in  Amei  ira  ai  c 
onC'half  of  the  horr-o  cm-  lines  in  number,  and  »r©r«i>tdly  oii!.iint,' 

horse  linch  a*  well  as  wteatn  find  raljlo  lines  ;  and  yit  it  ixti  eiiifly 
difficult  t<3  Kot  correct  tifiute.s  of  the  cost.  The  iiiual  tnu-t worthy 
eKtimatCH  soem  to  vary  between  4.IH  and  6.00  cents  per  c.^r  nute, 
including  coni,  attendance,  land,  buildings,  machinery,  line,  oil, 
wator,  and  mala.  The  qwation  of  rcinirs  is  serious  and  OliWt  be 
reduood.  Moat  of  tlw  luMO  adopt  suur  gearing  to  inditoo  the 
apeed  from  the  olaotrfe  motor  to  the  car  axles,  lliey  gone- 
rally  ose  two  piniona  and  two  spur  wheels.  This  introduces 
great  friction.  It  la  vary  f«nain]ly  aooafited  that  8  h.p.  is 
Utst  in  geivr  friction,  tlioagh  this  aaama  aomewbat  inc  redible. 
being  about  30  per  cent.  Tneso  cars  are  largo,  and  the  motors  aro 
:(i)h.p.  This  enormous  power  is  absolutely  demanded  to  enable 
them  to  Ktort  on  a  gradient  with  facility,  and  they  do  this.  There 
itt  no  crawling  about  these  cars.  You  (eel  that  there  is  plenty  of 
|>o«  tT  for  tho  work.  The  noise  on  these  earn  nf«tl  to  be  very  ron- 
Md<  rabh',  and  tlie  injury  to  wafrhoH  ihrou^'h  iiiJi;;c)Otisation  m  uh  ut 
one  tune  an  ohjoctioci.  The  noi!<o  from  ttie  gearing,  especially 
wfipn  w  orn,  haa  been  deadened  by  enclo«inj,'  the  motor  and  gearing 
in  <aiat.  iron  boxc^.  The  maf.'netii'Htion  of  watches  i»  prtivenftxl  by 
adoptinj^'  a  jtuitjible  ty[K!  of  motor.  The  tyi«^  tiint  mlvoralol,  I 
believe,  by  EicLmeyer  in  America,  tuid  uiViwlf  in  Htij,'lund,  in 
which  the  magnet i.ting  roil><  are  wound  round  the  annHtiiro  wli<<n 
we  want  the  iiiAgueiliiiiii  iMtcad  of  round  tha  field  magnets,  is  now 
being  adopted  by  the  Tfaomsoa-Honaton  Gampnay »  Wnoil  baa  done 
such  splendid  work  in  street  railways. 

Another  source  of  trouble  In  motors  ased  to  be  the  brushes,  for 
■parluBg  ia  liable  to  be  rm  vklaBt  with  the  variable  load  of  a 


tram  metor,  and  the  ooctaintaton  wear  away  rapidly.  mnMay 
aaflm  bnadm  iukva  Ihmb  iatraioead  thb  difloaMgrlna  antinly 
dJaapfwarad.  aad  the  matoia  oaa  ba  oaad  vitb  ««y  variation  of 
load,  aad  oaa  be  revernd  witheni  waarina  of  the  eoiniaiutator  and 


^waariqg 

with  very  little  sparking.  Evan  i«  atatlonaiy  ntotot*  they  arc 
now  generally  adouting  theee  bmahoe,  aad  also  in  dynamoe. 

The  loss  in  douWo  reducing:  gear  and  the  wear  ami  tear  led  to 
all  the  important  comikrinie^  t  urning  to  single  reducing  gear  with 
lather  heavier  motors.  It  woald  at  first  appear  iropooaibla  to  go 
further,  and  adopt  armatwee  oa  the  wheel  axles  witnontMcrilicing 

the  great  advanttic^o  of  gearing  which  allows  tho  motors  to  bo 
indciiendently  sup|Hirte<i  without-  being  subjected  to  the  same 
nl»o<-k?t  as  the  wheel  axles.  In  »|iitu  of  t-hi*",  th«  Westinghouse 
<  i  iii|>.iiiy  lijm  introduced  a  fjcirlei*.'^  motor,  which  Ims  ftrength 
ei;oii;.;b  to  Hljind  the  shocks.  Kut  other  iiixenlot*  hud  ihe  'u\m  of 
[i^iii;,-  tho  armature  alone  on  the  axle  and  Honjiortini;  the  llcld 
magnet  wholly  on  i>|>tiiii,'H — to  support  it  pttitially  oii  sprin^'n  in  of 
linTe  value.  Now,  with  ordinary  motors  the  armature  r.-innot 
have  up  and  down  motion  relatively  to  the  pole-pieoes.  But  Mr. 
8hon»  el  the  Brush  Compaoy.  introduced  a  rootar  with  pala'piaees. 

*  Fapar  nad  bafara  the  Britiah  AiaoeiatiOB. 


the  aidaa  af  whiah  allows  an  np  and  down  motioa  without  fear  of 
tlw  anaatura  wiadiofB  atrikfag  tha  polafiiaaeB.  If  the  diftailta 
of  end  throat  ia  ovaroame,  tbia  aogbt  to  ba  an  important  tttp^ 
But  in  thia  direetioa  the  neet  important  and  promising  piia 
seems  to  be  that  adopted  by  Sidraieyer  end  FieM.  They  cappait 
the  whole  motor  ia  guides  on  springs,  and  connect  the  motor  sxli 
ami  the  wheel  axle  by  cranks  and  a  coupling  bar,  the  crania  oi 
the  right  and  left  sidea  iMins  at  right  ■nglwi  to  each  ethir. 
This  serves  to  reduce  gearing  fnctlOD  to  a  Btfatimnm,  wUIa  csto. 
plctcly  obviating  shocks. 

It  may  be  well  to  give  the  result  of  American  experience  at  to 
the  injuries  from  Blio<^kii  to  tlio  motor.  Iti  the  first  place,  ercrv 
manufneturcr  there  ha;^  had  to  buy  hn  own  experience  on  od« 
lieaii  vi/,,  that  ,-ill  loose  wire*  fiucli  ju"  lliono  which  join  field 
mtt;,'nel  coi!^,  or  tho^-i:  pa^ninir  from  ariuaturd  to  comnuitfttor.  ^jf 
fiHctuied  by  vibrwtion.  Thiti  exficrienre  hax  bcnin  univerBai,  ami 
the  South  London  Electric  Railway  ha.'  also  bought  the  same 
ex|>erience.  The  remedy  lies  tu  inaUiir)^'  i>uch  looire  connections  of 
flexible  stranded  wire.  The  other  serion.'^  roHiilt  of  vibrntion  thai 
the  iiisulation,  especially  of  the  armoturc,  i»  broken  oil,  and  siicn 
circuits  occur.  In  .Anienr.i  h-j)ur  gearing;  IK  almost  univer»*l,  bu: 
in  8wit7«rlaiid  tlie  Oeilikoii  Company  are  introducing  wurm 
dent  in;:,  which  has  been  so  much  approved  by  M.  Keckenzaan, 
Storage  batteriea  have  not  gMHuraily  been  aucoeeaful  ia  America, 
bub  aome  triala  have  worked  very  weU.  ta  the  laetiewyeinl 
have  leaB  aavaral  of  Umd  Id  the  Statea  vhldi  aaaBad  le  praoiii 
wall,  but  nethinffhia  00  me  of  t  h  cm 

The  Thomaon-Honeton  CeiDiuuiy  ure  now  experimenline  with 
heAvy  locomotives  to  drag  trailer  cars.  They  have  not  yet  oecidtl 
to  aifojit  them,  an<l  in  the  plans  proposed  for  rapid  transit  in  Nov 
York  I  sec  a  tendency  to  go  in  for  separate  motors  on  all  the  mIm 
of  a  train,  which  is  the  only  plan  that  utilises  all  the  characterutie 
advantages  of  electric  motor  propulsion  for  long  and  rapid  tr*ii». 
Wo  thus  abolish  the  esceaaive  weight  of  a  locomotix-e.  we  are  Mt 
to  use  lighter  and  less  expensive  rail,  wear  and  tear  of  fiemuuien: 
way  is  diminished,  and  grinding  action  m  ^'oinp  round  carvefi.  If 
trains  are  Stitil'''^''  ^^V  'tif^icietit  ]>ower  they  are  not  Iiiiul<-<1  by  rail 
friction  to  ^^oiiif;  u|i  ^lii^dit  inclines,  nor  to  yetting'  uji t-oi  »lowl)r 
On  a  line  with  immy  the  time  occupie^l  in  n.  complete joorn*) 

iit  thus  l  ir^o  ly  reduced. 

2.  /?«;>/«•  I/.;/  Ska/tin^  AVf r7ji.-i7y. — The  benefit  of  replaetog 
shafting  by  electric  conductors  anrl  motors  baa  been  tiionnigUy 
appreciat««l  in  .Xmerica.  Kveryono  known  of  the  hundrod*  of 
motors  for  hmall  work  w  hich  aro  vuiijilied  with  electricity  to 
central  stntions  in  Bositon  and  New  York  boBidus  oLlier  places,  sal 
of  tho  large  number  of  ele<'tnc  hft.i  supplied  by  the  Otis  Compasf, 
with  the  electric  motors  deeigned  by  Eickmeyor.  I  will  only  phut 
before  English  masafaotarer*  two  of  the  eatabUshnmtts  wbana 
statement  of  wbat  ban  been  dona  fa  anoqgb  to  hiriagwa,yMii»*» 
the  mind  of  avaiy  shrewd  and  aenaibto  aaployar  of  power.  lo 
the  great  worka  of  William  Sellan  and  Co.,  ihafting  hai  been 
itboluhed  as  far  os  posaiblo.  I  saw  seven  motors  at  work,  cb)«d}' 
on  cranes.  I  saw  a  IS-h.p.  Sprague  motor  working  a  310-lea 
travelling  crane,  which  has  been  in  continuous  use  for  the  Utt  two 
yeare.  Thay,  of  course,  use  carbon  brushes,  and  the  motor  hi* 
never  given  ony  trouble.  Ordinarily  working  at  300  volts  and  W 
amiieros,  the  latter  have  been  increased  to  1 10  for  a  short  time 
witnoot.  injury.  There  are  hIm  electrtr-  connecltons  nil  <>v«r  Ik 
shop,  by  me.-vns  of  which  motors  r-ati  be  u^erl  «t  any  time.  TTi* 
second  CR(»bIif»hmont  is  Baldwin's  lo<omoti\o  factor)  ,  wht't^  l''W 
Sti  lo<-omolivi«  ore  sent  off  every  week,  and  wlinrc  !i|>Jicc  i'  w 
valiKihle  that  there  ia  no  room  for  «hunt  linen,  an<l  where  R  lOO-tfti 
travelling  crane  jiicks  up  one  out  of  (  Iickc  2(i  and  put..^  it  do*" 
wheio  wiintcid.  'I  hi»  fine  tra\ ollintj  craoo  and  every  other  CfW* 
in  this  huge  part  of  the  works  are  driven  by  electric  motor«._ 

3.  7'mM4»fn«i«</  i'o'tti  tit  a  Jjuflmitf. — With  rO(jard  to 
mirwion  of  {lowor  to  a  distance  from  waterfallR,  I  have  seen  htt* 
to  chronicle  in  America,  and  whot  tliere  is  sevms rather  antit^u«t«"  « 
but  In  Switaerland  imfiortant  work  has  bwn  done  by  eoatiaiwy 
and  alternating  current*.    The  high-tension  electneal  warn  ■ 
conoaetion  with  ooatlwnowi  our  row  t»  that  moat  fmpreased  rntaa* 
what  haa  been  done  by  Onanod,  ianttar,  and  Co. ,  Geneva,  lav 
six-|iole  machines,  with  Oraimna  oanmutatore,  up  to  2,000  toIu. 
designed  by  M.  Thury.  seem  to  work  admirably  and  spafklwwjr, 
and  I  must  h«re  state  my  conviction,  wbioh  I  aid  not  prei'iM<-y 
have,  that  the  insulation  of  such  a  maohlna  oan  be  made  pci  ' 
as  there  done,  by  supporting  the  dynamo  or  motor  on  a  nornber  «i 
alternate  slabs  of  vulcanised  rubber  and  porcelain,  luid  by  can- 
nectine  the  sbafta  by  KufTard  couplings.    This  consistit  of  k  di^*^ 
the  end  of  each  of  the  two  shafts  to  be  coupled,  which  sre«^  "W'y 
in  line  aa  jio«»ib!e     Each  disc  hit*  half  a  dtwen  stpcl  [tins  "ti  * 
circle  near  iti*  [►oriphrrv.    In  one  of  the  'lisca  iho  circle  of  1"'"'  ^ 
.".ly,  1ft.  diameter,  and  in  the  other  Itr,  tim.,  and  the  two  ctrcl««_<» 
pi.H  are  in  tho  same  place  a-id  aic  couuoctcd  in  |Mir!i  by  laolS- 
rubbei    riiif,'.",      This  .noid-  the  nccefiiiity  of  [K.'rfcct  nltglH*^* 
and  oni-urcr-  |iorfect  inhalation      At  Oyonnax,  u  small  * 
arti*4U»B  who  make  combs  and  wooden  pi|jes  anri  otlier  ftrlicles,  W 
lathes  are  driven  by  electric  motors  from  a  low  pros.' ufeSlipp'y-* 
get  this  iwwer,  a  Wulorfall  -ii  miles  distant  is  used.  Each  t^f 
of    I'JO  h.p.,  drives  a  dynamo  of  l.Htki  voltn,  w'^'ch  it  ■•■*  5 


.p.,     u.a.M.     ..      ............     .r,  ,.,.,vr.,  ...w.^   i 

overhead  conductors  to  Oyonnox,  where  it  drives  •Jj^yJL, 
motor,  which  drives  a  kiw-tenaion  dynamo  which  aopp'M'TS 
throe  wire  ciroaite— one  for  power,  one  for  public  light,  •"•"•"'^ 
private  light.  Tbey  have  aappttad  ainUar  pfaat  id  mnnr 
phuHie.  ,  , 

I  wdi  not  take  np  tinw  with  dasorfbinr  4llaient  -^of^.^J^ 
kind,  but  I  wiU  now  lay  aomething  ahaSt  tha  use  of  ^n>»P^ 
or  rotary  currents,  about  the  i>rospective  use  of  which  »^  » 
has  been  published.    I  have  seen  the  machines  ond  wich 
in  coniM  «f  eantrttotton  at  Oeriikon,  and  the  iaaulaiors 
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lukv*  boon  use«l,  tui'l  the  inechaniru!  desif^n  is  r-xrrllrnt.  Thin 
plant  is  now  about  to  b«  Inecl  Ht  Fmnkfurl  over  a  tliftntirc  of  112 
Diilea.  TontA  will  be  made,  and  we  Bhall  noon  Unrnv  •.(inu  tliing 
dofinit«  aboat  their  workiiif;.  I  have  not  »ecn  the  1  ii« ol!«ki 
DMcfaiiics,  bdt  botli  those  and  tho  othcm  liavn  l>r<-:i  rl,.-«  ,  ,h.-.l 
la  th«  tixfbnicAl  journaU.  Tbc  principle  cmployt;<i  bv  Mr. 
Brown,  of  Oerllkon,  u  tho  fact,  discovered  by  Wilde, 
U»at  an  altarnating  dyn.imo  iismi  a»  n  ^cnunitor  will  drivu  a 
■BOand  ataiisr  aMchine  a»  a  motor:  but  thre«  Hoimrato  cncuitu 
10m  Mt  OB  tlie  aniMturo*,  90  tb>it  tliree  ^eparaie  currenw 
tevd  *l«Mw  tho  Una  mud  tmeh  tb»  olwti  w  motor  in  •acoemion, 
to  thmt  there  to  iilir«r  ona  oircitit  least  m  the  Armatara  of  the 
motor,  toitdin^;  to  drive  It  round.  Now  theee  tbroo  cumnto  in 
tbe  liue  will  interfere  Mrioiiily  with  eoch  other  -  juft  m  tt  wu 
ftMund  o(  Now  Orlciin*,  that  two  drcaitfl  in  ununual  proximity  for 
IftailH,  and  fixl  by  isvo  scpamte  alternatori*,  interfered  with  each 
•■nVOOnuch  that  the  lamp^  on  both  circuits  flickered  badly.  I 
find  tbat,  in  order  to  prevent  thi«.  It  ix  necei>«Ary  that  along  the 
whole  Use  the  three  COnductom  «hnll  In;  at  the  <-ornfrs  of  an  equi- 
kiteral  triangle.  I  can  quite  imiIt_'i-.;An.l  the  ililticuliii.-' af  rc^rula- 
tioo  of  thrpe  cnrreiili>  rcferml  m  liy  1 )  ibrowolnki,  but  I  Uiink 
there  are  further  |K)ii>tH  u|Kiii  w  iiii-li  iiiforumtiun  is  much  wnntud. 
I  want  to  know— fur  hitlierlo  I  have  entirely  failr'l  to  "ec  {hf. 
aiK  ant4t^t»  of  thin  thrty?  ijhA--ic  ^vncbroniatnLT  nlteinntor  u^er  the 
Sirntilo  ftlt*rimtori'  which  do  fueh  excellent  work.  I  have  Uei^ii 
told  timl  Mr.  HrowiiV  m.-iohtiif  Iul-  (Hi  Jiel  edit.,  of  elfifieney  n«  ,-i 
dyrvamo.  Well,  1  reply  tbtil  <in  oidiimry  .-iltorrmlor  u  it  limit  ii  on, 
not  having  tho  hyatereaiii  of  .Mr,  lirowii^*  innrhine,  mi^'ht  to  h.ive 
a  bighor  etticieticy.  In  the  next  [il.K-e,  1  luii  told  liy  Mr  lira»i» 
that  while  you  cunnot  -switfili  one  i<f  iheKr  t hrw  j ihiv-'«?  -'viiehroiliging 
motors  witii  it«  load  on  to  nn  electric  circuit  auti  uxp«x:t  it  to  get 
«p  to  the  syncbrooiaing  apeed,  vet  it  will  do  so  along  with  the 
oGnMo  senontor  of  oleelirieifey  if  the  latter  bo  ako  startod  from 
rartb  In  thk  li  oarteiBly  hot  Um  advantage  ever  tbe  qrnahnmi^ing 
altoratttor  with  iraa,  bat  aooe  whelefer  ever  tfaoae  ihtlioiit  iron, 
which  wUl  actinptwiaelf  theaenewneBlMtteaHitorhappoM 
to  be  atopped  on  deed  eeotrae— wnh  ihe  MBfeiee  oC  e^U  (in  a 
Mordey  altomator,  for  esuople)  halfway  belmeD  polie  of  the 
field  magneta. 

If  ibie  is  the  only  gain  over  ningle-phaaoaltaniBtaa  with  aelf- 
induotion,  and  if  there  be  iiu  lulvantage  gollMd  over  alteriMton 
withoat  large  self-induction,  I  fail  to  aee  the  merit  of  the  compli- 
cation  of  three  phases.  1  would  not  have  drawn  attention  to  the 
ahi»e«cc  of  advantage,  but  woukl  have  preferred  to  await  the  ex- 
l>erin>ent«  before  expressing  an  opinion,  were  it  not  for  tbe  great 
iittention  ilirertf^  tn  thp  Rchom<i  hy  tho  I'rc!w,  n]toj:^thcr  out  of 
j>ro|X)rtioii  to  tho  re7iiiU--<  which  .Mr.  Brown  .irid  llio  Oerlikon 
tHJUtagcro  hojx)  to  oht.iin.  Tho  ^rcjit  e\|ierimf;nl  iil>oiit  to  he  tried 
at  Frankfort,  whieh  iiitereHtM  eler  1 1  ieiii.-i-  ;ill  over  the  «orlil,  in  not 
to  provu  thiit  fcfiMififoriniilion  it  olhi  ieiit,  Imt  to  iirn\tj  that  30,<)UW  I 
volt«  can  be  carrod  nkiti>:  II  J  mik-^^  of  overhe^id  conductor.  The 
Uobrowolski  motor  doe-t  not  usi^uible  the  syuchronisinj;  mntor, 
but  is  a  modification  of  the  Teala  motor,  except  tliut  the  number 
of  currents  of  differing  yhajte  is  increased.  Here  aUu  I  fail  to  »«e 
any  cause  of  better  work,  but  1  await  any  trials  that  may  bo  made 
with  interest,  and  I  speak  as  one  who  hn.i  worked  with  and  made 
tOMe  with  tbe  developed  typo  of  Tesla  motor  at  rittsburij.  Mr. 
Dobrolwoleld,  however,  iavs  that  whatever  load  may  be  put  on  this 
Mtai  theie  ie  no  aerions  oilliteoae  in  phaee  between  the  |iotential 
dUhmiiee  epplied  to  the  motor  (and  tbera  ia  no  appreciable  lag) 
ead  tlie  cumtit.  If  this  be  so,  it  would  bo  a  decided  improvement, 
bat  I  ifiaW  require  strong  proof  before  I  accept  the  multiphase 
motor  as  a  great  advance  over  the  TesUmeehine.  The  only  advan- 
tage which  it  poaeeeees  over  synchrontaing  alternators  without 
iron  in  the  armature,  and  with  leige  momentum,  lies  in  its 
power  to  start  with  load  on.  But  1  do  not  see  that  in  large  ai>pli- 
eattona  this  advantage  ia  to  be  compared  with  what  it  loses 
by  its  want  of  Hyncbronism.  All  nboiw  ought  to  bo  driven  at  a 
steady  speed,  but  in  K>mc  trades,  such  as  weaving  with  tten^itivo 
looms.  It  is  (.■--''^cntiiil,  and  even  the  bout  turbines  driven  at 
nearly  constjiiil  full,  if  not  j^overticl,  cfiuKi  ttic-  hrcjikintr of  tliiead!> 
in  j>  lo'.iin  to  be  1  seriouH  dniwhack.  On  the  whole  I  would  [ir(!fcr 
tho  -ynchroni-'injj;  type,  liut  Mr.  DobiowolskI  cUiin«  that  the«o 
m.vctiiDes  Imve  the  further  ftd\  nnl.ige  o\er  the-  tiynchroni-^crs 
they  w  ill  not  nlop  when  ovei  loiuli-ii.  Now  thih  prevalent 
preju'lice  retjuire*  examination.  For  my  own  part,  after  having 
le«ite<)  Mr.  >lordey'»  t(y nchrunit-ili^  ftltcrtiatoro  uli  uinny  occn-'ioiie, 
and  lifter  h.iving  very  much  overloaded  them,  I  ba\e  a  fitron^; 
ooavictu>ii,  aljtuusL  aiuuuutiiig  lo  a  fueling  of  c«rt«inty,  Uiut  it 
impossible  to  put  them  out  ofstep  in  ordinary  conditions  by  merely 
increasing  tbe  load.  The  more  you  increase  the  load,  tbe  more 
carraot  Roea  tbwuEb  them  to  iMOp  them  in  step.  They  would 
rntfaar  get  sad  bel  Hma  cet  eat  ei  step.  They  behave  just  oa  a 
ftntiiliMimnwrrwrt  atetort  oraTealamotor,  or  a  Dobrowolski  motor 
behave  under  the  aaae  eonditions.  It  gets  hots,  but  it  does  not 
atO|L  At  this  stage  I  must  say  tbat  it  ia  mudb  to  be  deplored  that 
tmeOMliUive  experiments  by  aiiy  independent  authority  hare  as 
yet  been  made  00  the  Monley  alternator  OS  to  its  efficiency  when 
need  ae  e  oioter. 

In  concluding  my  remarks  about  the  Frankfort  experiment,  I 
wish  to  express  the  admiration  that  electricians  feel  for  tbe  men 
who  have  undertaken  tc  prove  that  rff>,fvi0  volti*  can  h«  (traetieaUy 
transmitted  overhe.'jd  for  1  I'i  milr.-^  :  .md  for  the  en[,'inpcr8  who 
have  *o  ably  dc«igno«l  !>uch  cxcuUeiit  iiiechivnical  machines  tO  do 
the  work. 

1  nfiw  h.Tve  a  word  lio  On  the  alternalinj;  ••ynchroniiing 
motor,  w  hich  it  mjcni.?  so  difficult  to  get  |K  O|ile  to  believe  in. 
I  hsvc  for  some  lime  i«u<t  been  working  at  itc  tlie<)ry.  1  will  not  go 
into  the  mnlht-niaticsof  itiiow.  I  w  ill  content  myself  w  ith  rtLaling  the 
oondosions,  and  replacing  analytical  or  geometrical  proofs  by  a 


mechanical  analogy.  People  seem  to  be  Rtrangely  at  a  li  to 
explain  w  hy  it  in  tiiat  iHiiuu  ullcrnatortt  work  well  as  motors  lvl;ll'^ 
others  do  not.  It  has  be<^n  .^hown  that  nelf  induction  will  if-in. 
thih  action.  So  many  {>©0|ilo  have  rushed  to  the  conclueion  ui&t 
-elf  induction  in  the  ciiu.ie,  and  many  a  m.ichine  has  been  thrown 
away  that  wa.-f  built  on  thmfs  lines.  .Mordey  overthrew  thuse 
views  by  fihowing  tbat  his  machine,  ha^  ing  less  iiolf  induction 
than  most  alternators,  synchronised  the  beet.  I'ben,  when 
we  compare  the  Siemens  or  Ferronti  alternator  with  the 
Mordey  one,  wo  aeo  that  they  are  electrically  identical, 
eapednllT  aa  te  aeU 'indnMieo.  Whv.thaatdeea  the  Aotdqr  work 
ao  well  ea  a  motor  end  not  the  Kmatif  The  eapbHation  la 
etmply  tbat  the  lomer  bee  »  fau|{e  monMntmn  and  the  other  has 
not.  I  aniMHinced  this  exphiTiaUoa  of  the  dUBeulty  at  a  neetiiw 
of  elect rici.^n.i;  in  I'aria  la^t  February,  and  found  that  M. 
ffospitnlier  hurl  arrived  at  exactly  the  same  conclusion  and  qnlto 
inderwndently.  I  feel  conhilent  in  predicting  that  the  Fonenti 
dynamo,  if  supplied  with  n  heavy  enough  flywheel,  will  be  (omd 
to  work  as  well  as  the  Murdey  machine  as  a  motor.  The  reason 
of  this  is  that  the  motor  bos  dead  centres  to  get  otrer, 
just  like  a  steam  engine  During  the  alternations  the  current 
is  re-<luced  to  «5ro  twice  during  each  complete  [leriwi,  fo  also  is  the 
hack  K.M  F.  of  till!  motor,  and  at  «»ch  of  these  j^ioint.s  we  have 
dead  r  ontrofc  bevotid  w  hii  li  the  motor  cannot  move  except  by  fly 
w  heel  action.  I>urtng  a  considerable  port  of  the  complet.<3  period 
the  motor  ha-^  higher  E.M  l-'.  tliaii  tne  generator,  ami  is  oonse- 
ipmnliy  retarded  There  i«  another  point — viz.,  that  the  rotation 
of  such  a  maohitie  in  not  |>erfectly  uniform.  It  ia  ictnrded  when 
doing  work,  and  accelerated  when  work  ia  Iwiing  done  ujion  it,  and 
the  less  the  inoinentuin  the  greater  l»  the  variation  of  «|io«yi.  I 
will  not  go  further  into  the  tboory,  which  I  propose  to  give  fully 
elsewhere,  but  the  consideration  of  theee  vieWB  will  be  made 
clearer  by  a  mechanical  iUustration. 


lmn|^'iiie  tao  whe<il->on  independtmt axles  connected  by  acoupler 
which  w  not  riKiii,  but  cai>*t«t(t  of  a  piston  attached  to  one  of  the 
wheels  and  a  cylinder  attached  to  the  other  :  tbe  piston  working 
in  the  cylinder.  If  one  of  the«i«  is  driven  and  slowly  inrreasxKl  in 
speed,  tho  other  will  rotate  with  it,  but  if  it  be  loadod  with  a 
brake  it  cannot  get  over  the  dead  oeatrcs  unloa,;!  it  ha«  inumentum. 
Here  the  air  friction,  varying  as  the  relative  velocity  of  piston  and 
cylinder,  is  the  foroe  which  moves  the  motor  wheel,  and  this  corre- 
sponds  to  the  elaetrfe  eaneal  oonvemd  In  the  deotrie  motor 
analogy.  2t  iaaoppoaed  that  tbe  wteeii  ai*  ao  AManft  link  the 
coupler  laalwagre  [Mirallel  to  tho  line  ef  oentce.  The  S.H.F.  off 
cither  maehino  is  represented  by  the  taotiaatioa  of  tho  line  of  the 
coupler  to  tnngent  of  the  wheel  at  ito  point  of  attaohmeatk 

In  thoelect  nciil  |)roblem,  if  0aad  1*  are  the  phasesof  generator  and 
motor,  and  if  i>  and  r>  are  their  vaUeoities  at  tbe  moniettt*  and  if 
M  and  W  are  the  strengths  of  Md«  then,  omitting  aitf-lndofr 
tioB  altogether,  ibair  £.M.F.'a  are  pmportimal  to 

U«iin«aiMll|t^ifai«>« 

the  current  to 

(Mvsin«-M>r>afaiii;. 
and  the  work  on  tl»e  motor  to 

M'lt^sin^MMvsintf-H'vieinf')  .    .    .    .  (A| 

In  the  meobaaioal  model  the  foroe  tranimitted  is  proportiooal  to 
tho  leiatlve  motion  of  cylinder  and  piston-  to 

Vila  9-v'  aio  0*1 

and  tite  praaaore  In  the  taagenttal  dbreoUoB  aoviag  the  motor  la 

(rrin  ff-r>alB«l)rin#» 

and  tbe  work  on  tho  motor  is 

i^abi«'(«aiii«-e^«ln|iK 

which  ia  an  agnwarian  of  nmetly  the  aamefacm  ae  (Al^thealaefaFicel 
oxpresMion.  HMoe,  tbo  meehaaJcal  efltot  in  the  elaoMoal  pfoUeu 
is  exactly  rapiewntad  by  the  mechanical  effect  in  tblanMidel,  and 
tho  infloenoe  of  momentum  will  be  readily  conceived  by  the 
mechaaioet  engineer,  end  he  will  eeaily  aaa  that  monMntun  ia 
essential  CangnobroiieaB  afltlng  vbenn  load  ieon. 


BLECTBOLYTIC  PROBLEMS.* 

DY  RODKKT  L.  MOND,  B.A.,  P.B.B.B. 

The  Study  of  Clerk  Maxwell's  theory  of  tho  iiropngation  of 
electric  energy  through  the  dielectric  along  oonouctoie,  havinn 
through  tho  iiiagniBconl  oxuorimental  work  of  Hertz  emerged 
from  the  purelv  mathematical  stage,  it  may  be  of  interest  to  apply 

it  to  tho  cliicirfation  of  the  pliooniena  occiirriQg  on  the  pK^aga* 

*  Ptt|ier  road  before  tho  Bntisb  AaMtciatioa.  Qigitized  by  GoOglC 
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tion  of  oloctric  onorgy  through  that  class  of  contluctoM  known  m  ( 
oloctrolytoe. 

The  pro[):i(^ntioti  of  electric  enerjfy  alonp  metallic  romiuctorx  in 
iiiN  ariiiDly  founil  lo  produce  the  follow  in;;  four  iilit  nonieiiii  : 

I  The  oluclric  enarpy  is  propagated  with  the  velocity  of  light.  ' 
II-  All  oloctroma(.r'i''t  '''■hi  i<  [irrxiuLeil. 

III.  Induced  eurrcnt-"  nic  ;.ro<l iu'i?k1  in  neiirhbouring conductors. 

I\',  Heat  in  )ir<>i iirfil  iii  the  Loii'liictorunifonnly  along  its  lenj^'th 
proj-KJi  lioaal  lo  the  «tr«jrii.'th  af  tht^  run'ent  and  the  rcsteaneo  uf 
the  contliirtor. 

Thoi>o  iour  phcnomenu  aie  &Ua  |iro<Iuc(xl  during  uluclrulyeii^ 
They  are,  however,  accompanied  by  a  fifth  phenomenon  ^namely, 
cltomical  docompoeition  at  the  electrodes,  and  this  cliomio*! 
Joogmposition  Ib  •trictly  jmportiMwl  te  the  atraoigyi  of  tbe  ottrcwtt. 
but  not  to  ito  intoturity. 

Hoooo,  hf  iBfinitoiy  inoMMiiig  ihe  {MtMtialaiid  dioaiaiiUiig  tho 
■tmgth  of  (hoearrmty  wo  cm  mik*  (hoofaooriitlaii ot  otoetrieal 
mmgs  d«  to  obemicid  octioii  as  small  as  we  ploMO ;  and  tho* 
wecooastebliihflooompletean  nnalngy  between  the  propagation 
oColootcw  mem  aXaag  metAllic  condurt/irs  oad  oloiif  eilaotralytos 
tliofeMqr  viows  wouit'it 'oi^'*'^  <  vi.iain  tlio  phenodioaa  tn  tho 
one  OBse  miut  perforce  apply  to  ih«  other. 

Tho  theory  M  the  pruiia^ation  of  electric  oneriiy 
hits  been  thun  concimy  aehned  by  Frof,  J.J,  Thom.^ion 

"  Tho  velocity  of  tranKmiMion  of  an  electric  impulse  along  a 
wire  arrnrdinfr  to  ^faxwel^s  theory,  e(|ual  to  the  velwity  with 
which  li^jht  |);v''»^<_rs  thiough  the  dielectric  in  which  the  tmi  r^y 
r«sidei9,  and  the  function  of  the  wire  leeota  merely  to  be  that  of 

§uiding  tho  dlachargo  which  tr»vde  ofe  o  r*!*  Ilxad  by  the 
ielectric." 

I'rof.  H.  Ilert/  h;i<  rei'ciitly  sijown  llist  when  an  elf<-lrii' 
oscillation  tiaxpU  alonj;  a  wire  tht-  f-Iocdii-  force  produces  n 
Biuchanii'al  ediT'  al  nL.'fil  atlglex  to  tho  wire,  u'hilKt  the  magnetic 
force  which  accoinpain«»«  it  tend.4  to  rej^el  tt  i  ing  broueht  into  itn 
vicinity  :  thus  there  are  two  vibnttionx  i)Or|icndicular  to  each 
other,  the  nodei«  of  the  one  coinciding  with  thp  antinodes  of  the 
other,  passing  along  the  wirett,  whence  he  concludoK  that  "  from 
tho  above  experi menu  with  conductors  of  very  simple  form  itis 
evidoiit  that  o  oondvetor  of  any  form,  when  plaeed  in  the  |NUh 
of  aieatniniivnetio  wires,  i."  ."uhjcct  to  foroee  of  *  veiy  ooroplex 


Bfnoe  s  guiding  oondactor  mrrounded  by  dielectrio  lo  rMuired 
(according  to  the  above  theory )  for  iho  pro|iagation  of  OMOtrie 
energy  in  dofioite  directionR,  the  i|ue!<tion  arixeMt  "How  eon  on 
electrolyte  act     Kuch  a  guiding  con<luctor  t  " 

For  tnin  there  are  two  pnntiiblo  explanatinnn.  Either  (I.)  tho 
balk  of  tho  electrolyte  nilghb  be  couKidurod  the  conductor,  and 
tho  surrounding  medium  the  dielectric,  cuch  as  glanK  or  air,  or 
(II.)  in  tho  electrolyte  itself  a  re:irrang«nienf  of  tnnlepiilp*  \n  pro. 
duced,  some  (<.<!.,  the  best  conduptingi  foninujr  tliu  i^niilitij;  r  tm- 
daetors  alon-^  the  lines  of  force  tietwoen  ihe  elri  t i i>:le>,  oI/ht 
dlelertric  tubon  .hih  rounding  the  t<aim'. 

Tlio  hrt-t  prajjmitiou  ie  Ulit«tiabt<],  fill  althmi^jh  it  cviiiairi-s  liow 
an  ek-ctrom.a^netic  field  may  be  protlurfxl  ohIm  Ii-  the  eh  rttnly te, 
it  Utterly  fails  to  explain  how  a  fair!)  miiform  lieM  jini-lucpil 
inside  it. 

Molecular  chains  have  forinotl  tiio  baxii«  of  evuiy  iii©c»iy  xf  tlec 
trolysis  since  thuy  wore  lir^t.  pro|Kimed  by  (irottliu!i,  altliough  the 
mode  of  action  of  the  muleciiles  ho-s  been  explained  in  a  great 
number  of  different  ways. 

The  moleoalar  ai-raugement  re(|uirod  for  the  lecond  propoaiiion — 
I.e.,  moleoiilorohMineoni'fOandodbydioloetrie  tut>eH— was  first  pra> 
_  .  _       .  briaw  weighty  prooh  in  ita 


posod  by  Pnrf .  G.  ...... 

uroor,  but  who  alto,  Ulio  hie  predoe*Mon,  awnmes  chat  the  current 
paonee  through  tlw  :  •leoatnr  oliaiD.  He  has,  however,  iirovidcd 
the  rciuinito  moohaniam  for  the  application  of  C'lerlt  .Maxwell's 
theory  to  elecfatolyRS. 

Tho  elOOtdO ODOrgy  in  being  pro|>agatod  through  these  dielec- 
tric tnboi  along  the  chain  of  conducting  nioleculen  produces  those 
magnetic  and  electric  effects,  which  net  chemically  on  the 
dielectric,  decomposing  the  molecules  into  atoins  or  weakening 
their  affinity  i\\on\^  the  /oiic^-  of  int<'nso  chjettie  action  ■tiirrnnn'linjj 
each  molecular  chain.  A  similar  view  wan  alrc-niy  "ujijic-^te*!  hy 
Faraflay.  wlien  hv  eon-'irlem  l\w  eie«:'t.ric  eurvutit  to  l)e"  "  an  a\ii<  nf 
[xjwcr  havini^  eontrary  forces  cx,irtly  pinial  in  amount  in  op(Kj!<ito 
directions,"  incvlify  in the  efiernieal  atli  int^' of  the  olfK^t  t  nly to  iii 
directions  parallel  to  tho  axif,  .inrl  providing  the  (.■on<litioiis  for 
the  transfer  of  electro  pouitive  and  utigative  ions  in  their  tc':iH  <  tivc 
directions. 

Thai  there  is  a  tendency  for  a  strong  electric  field  to  pioducu 
molecular  decomposition  is  evident  from  the  action  of  the  silent 
discharge  and  the  electi'  j  ■.c,  and  also  from  such  observations  as 
those  iiMdo  by  BotttT  of  oloc. rolytie  ootioa  on  tho  aoifhoo  of  eoo- 
deaaor  platWL 

Tho  viow  pcopoood.  wMeb  ooooidera  metallic  and  aleolrolytic 
oondiietioa  ao  uaotioal,  fladi  otrai^  support  lu  tlM  following 
inTBitigatlono. 

Prof.  J.  J.  TtMBuoB  ftido,  aa  tho  raeult  of  oxpertnicota,  "  that 
tho  Tdodty  of  propagation  of  a  ra|>idly  alternating  current  along 
an  aloetrolybe  surrounded  by  air  cannot  differ  much  from  the  rate 
alooig  a  wire "  ;  and  in  examining  the  resistance  of  electrolytic 
alternating  currents,  "  The  results  obtained  agree  sufficiently 
well  to  rrtahio  us  to  say  that  tho  relative  reoieUuioo  of  eleotrolytos 
bthe  ^alllo  when  a  current  is  alternating  abandrod  mOlioa  tunes 
a  second  ivs  for  a  st^adv  enrrent." 

Prof.  M'Mirjiii  iin,  iif  k.inie,  in  a  \  ory  r  vhauil  ivo  |>a|K)r  On  electro 
lysi^  by  altrrnatint;  current*,  foriiiiilato"  t  he  followinjj  law  :  "4  A 
lirnitinf;  \altio  (o  the  rapidity  of  alternations  cm'I.*,  boyond  which 
decomiiosition  does  not  take  place,"  which  he  proves  both  theo- 
Mtittd|yaBd«Kp«in«iUdly;  «ndh*8adtyiat  at  tholtnit  "tlie 


voltameter  only  becomes  heated  by  the  passage  of  the  curreot  liko 
an  ordinary  metallic  conductor.  He  also  statoe  in  bis  oonclusiinu: 
"  6.  A  vnltiimeter  traversed  by  an  alternating  current  behaves  likea 
metallic  coniluetor  i>o«seflsing  self  itnUiction, '' 

A  committee  appointed  by  tiie  iiritij>b  .'^Hsociation  has  also 
investigated  a  series  of  solid  compounds— such  as  sulphides  and 
.'^(■lenides — some  of  which  cnndnct  purely  mctallicly,  others  purely 
electrulylieally,  utiil  utIicrH  in  both  «ay<  at  t  h<3  same  time,  sod 
declared  thtimnch  e.H  unable  to  draw  any  marktxl  line  of  distinct ioD 
botwoen  tbe«e  ho'liex. 

To  resume.  Tlie  number  of  thu  uiolecuLiir  chaiiia  farin^l  will 
depend  on  the  strength  of  the  electric  field  and  on  the  concen- 
tration of  the  electrolyte,  whilst  tho  oross-sectioaal  area  of  ench 
zone  of  decompositioo  will  depend  on  the  atreitgtb  of  the  caireiit 
and  oamlwr  of  chaina,  aod  tin  current  density  will  be  meanrBd 
by  tho  Dombor  of  anch  choina  la  the  eiaoa-oocUon  af  the 
OMOlrolytOb 

'rhe  oztslonoe  of  theae  lonea  azpioiiiB— 

f.  How  the  atoms  oon  travel  along  moloetilar  ehaiaa  toward* 
their  respective  electrodes  without  recombination. 

II.  Why  the  atoms  are  given  off  as  moloouloa  at  tiic  olcctro<leii 
only,  because  there  the  electric  field,  being  weakest,  and  utooMol 
one  kinti  preponderating,  they  combine  and  are  given  off. 

By  artificially  weakening  the  electric  field  by  introducinc  a 
metallic  iilate  into  the  |iath  of  the  molecular  chains,  such  (>ut« 
ac^ji  sifiiiiar  to  art  electrode.  Mr.  A.  TriH<».  by  interposing  silver 
platcH  in  a  <'"p;<'<r  .mlphate  cell,  cil>taino<l  one  end  ooated  with 
eo|i|>i'r,  thenlhor  uilli  protoxide  of  .■<ilvcr,  atid  found  the boiindary 
line  of  the  /,on(  of  dc] kjsiI  ion  to  i)c  al  rii,'ht  aii|^'le^  lo  llie  litie  0/ 
tloss'  of  the  cm  relit.  This  enabled  liitii  to  ot)«>>erve  tlie  i«.^[acUo& 
of  thin  line-  of  llow  by  inter|KMiiiig  a  (lorous  vesncl  with  water, 
^^  hof^e  i>itiiiUel  tildes  were  inclined  at  an  angle  of  4odeg.  to  the  sides 
if  tlio  rectangular  electrolytic  trough,  a  most  ini|iortant  varifio^ 
lion  of  the  directive  tendency  of  the  current  in  an  electrolyte. 

I'rof.  J.  J.  Thomson  has  also  shown  that  an  electric  field  in 
weakened  in  tho  presence  of  a  solid  dielectric,  because  the  surface 
tension  ia  Increased.  Hence,  if  a  solid  dielectric  ia  iatnideil 
into  a  aono  of  intenoe  otectrio  aclioa,  bv  sending  the  eonaal 
through  a  noraaa  db4ih«agm  or  a  eraciun  glaaa  jilate,  the  fi«ld« 
will  be  weokonod  and  atooM  fibacBted.  as  aonndantly  pro\-od  by 
the ex{ier{meata  of  Orotthua,  P.  Braun,  0«twald,  Taminaii,  Over- 
beck,  and  others. 

III.  Why  tho  atoms  cannot  escape  through  out  of  tho  Uqoid  ia 
explained  by  the  directive  force  preventing  the  atooM  aaeapiag 
laterally  out  of  the  docoin(iOKilig  aonCB. 

It  is  obvioii.H  thai  only  an  excoedin^y  amnll  E.M.E*.  would  be 
rc({uii'e<l  to  produce  the  iniiiiinuin  zone  of  docom|io»ition  neoesssry 
for  pleclrolyxia  niaiig  ii  single  or  few  molecular  chains,  and, 
since  a  weak  electric  field  could  only  have  :i  few  lin*?^  of  f"T»v. 
there  would  only  be  a  few  hucIi  rows,  and  this  k'^'cs  u^  an  e>:;  l:i 
tialioii  for  the  i>l<N^trft!y«;-i  i.rfwhice<l  by  the  iiitlnlt*-?!!!!.!!  ciir:.j:ii.- 
observed  by  llel mlioli ,',  M.  I  >e| n  t  /,  and  other". 

A1-io,  if  tuo  iciil  i'uiiiiui'l<ji!«  of  slightly  v«r)  in;:  eondiir'.ivitv  lie 
iiaxed  -^iich  .ili'nhol  and  water -the  rrnnht  ions  are  prurieJ 
t  il  1  li  <  i  1  .>l\ ! !<•  iKlioii,  the  belter  coiKiuctiiig  foriiiiiig  tho  gutiUne 
•0:11  hn  inrv,  the  other  diclc<:lric  tubc.<i,  whence  a  greatly  increased 
cuiidui  |iowcr  in  piudui'vd  and  uL>»erve<l;  as  witiieM  theuxpMi- 
inoiiti  of  (diidstcinc  and  Tribo^  Ot'orbooltt  POniUett  Ayrtoo  aad 
I'eriy,  and  others. 

This  tdiH)  explains  tlio  action  of  excctrilingly  minute  (juantltiai 
of  impurities  on  indoencing  the  conductivity  of  electrolytes. 

The  aaaumiitian  that  tho  sidtNWit  Ja  prMwanlydBowiifoaadaaMea* 
to  explain  all  tho  ohemienl  pboMnoia  ofasorvod  In  oloelndlirtle 
cells,  find  w:u«  fully  accepted  Iqr  tho  older  doetridana,  hmg 
.ijjccially  worko<l  nut  by  Uerzeliusand  his  school. 

Tho  (.■leclrolysis  of  holutions  by  utrong  currents  gives  «trong 
Hiipimrt  to  this  view,  for  when  constituent-  of  the  solvents  »re 
more  rapidly  gcncrntoil  than  they  can  bo  ali)<orbe<l  by  secondary 
chemical  act  1011  the>'  are  gl^CO  oil  in  the  free  state.  I  have  shown 
this  to  be  the  ca*ie  for  eopfior  sulph.ito  solutions,  from  which  Ih^  e 
obtained  oxygen  and  hydrogen  by  sulhoienlly  increasing  t'n' 
-trongth  of  the  curix-nt.  Kohlrauseh  alfo  states  that  in  very  diiul* 
solutions  water  is  decom(iO!<otl. 

The  complicated  (>h(>notnciia  classnl  ittiflcr  )>olarisstioD  sk 
mainly  duo  lo  voltaif  emirivts  arising  tuiui  i  heniioal  flhsagai 
t4»kinsr  plnco  at  the  eheti.iili>,  and  their  ]  .iiy.-^ieal  etTocts. 

The  phe'loinerion  known  a-  w.aniU'rin;,'  nt  tlie  inn*  h.i*  been 
"howii  \i\  I'lofs.  W'iedoiiiami  and  i,>iiiin:iiO  to  be  due  to  three 
fause?^. 

I.  TIic  tree  charges  on  tlie  surface  of  the  molecular  chains,  pn^ 
ducitig  motion  in  opposite  dlrocticoa  of  tho  oalt  and  tho  aalvast 

uiolocules. 

II.  The  same  effect  hofaiBalao  prod  need  by  the  fjrea  ohaigai « 

tho  dectrodes ;  and 

Ut  By  tbo  itoctrificatifln  of  the  vaaael  coatalniqg  thoaiiooUoV>« 
which  latter  they  also  conatder  lo  oxptain  tho  phoooaMoa  aaom 
as  oUottical  ondosmosa.  _  , 

It  ia  obvious  that  theae  explanations  may  alae  be  adopw  ■* 
conneetiOB  with  the  above  expressed  viowa. 

In  order  to  oorrotwrate  the  theory  of  molecuHr  chains,  I 
carrio<l  out  a  soric-i  of  cx|)criment8  with  ditTorcnt  apjmratu*  |« 
study  whether  tlio  displacement  of  the  molecular  conductors  *<"'''• 
influence  *ho  conductivity.  I  found  that  tho  reaiatance  of  »  j*'  *" 
electrolyte,  which  was  causotl  to  flow  at  A-arying  njiceds  betwe*" 
thr  eWtrridos,  rose  pro[iorl ional  to  tho  velocity  of  tlio  cloct"''/'* 
up  (o  .1  inaxiriiuiii  of  almut  10  |ier  cent,  of  the  total  dollectaon^ 
oidr  r  1(1  eiisiiie  thf  rc-iili  h>  in(,'  solely  duc  lo  the  velocity  of  la* 
jet  and  n  it  to  d  11  1 1 11  1 1  1  ■  1  >  :   :  he  area  of  tho  condiiel-or,  f'"'  *'*'^' 

trodei,  carefully  insuli>t«d  except  at  the  places  where  ti>o  Jo<'>  "jl^ 
10  aaoh  oteelndk  inplnged,  weve  kept  immanad  in  Mporaw  ceiu 
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eoniMCted  with  a  tub«  and  provided  with  overflow  tabM,  the  j«k 
^ying  benenlh  th«  eurfnoe  of  the  electrolyte.  The  ratult  wa*  in 
coai|>lete  accordance  with  those  previouisl>'  obtained. 

Faraday  has  shown  thnt  an  interra|ited  current  flowing  through 
as  rttv>eroma?net  i«  abia  |o  induce  •  eurrmt  in  a  MComUry  ooil 
e,a<h  of  an  indiambber  tab*  SUM  with  Ml  «lMtrdlyM  WOttod 
ro'iM.I  the  k<t'[ver. 

('.iii-iilpriiii;  it  tt)  lio  of  inlerost  t<i  h.i\e  both  ;i  j.iiiiiury  :uni 
-i:oori<iary  loiI  of  .-Its  i soi^lic  eonttuctor,  1  oorietnicloli  two  flat 
-]nr.>l-  of  1  III hani  liber  tubing  filled  with  acidulated  copper  8ul|iliat«, 
.iii'i  |),.>viilol  «itl)  eoptwr  electrodes;  for  the  primary  a  con- 
tinuouti  current  of  9<l  volt"  w.i.s  nir.| ployc<l,  which  ":is  ^iii\|jli|  irittjr 
ruptod  hy  iiican-  of  itn  elecLiic  btll  worked  from  an  inde(»ondent 
battery. 

The  Mcotiduiy  cuil  was  connected  with  a  Sir  Wm.  Thomaon  60- 
refleoting  galvanometer  ;  a  thormo  current  giving  lOdWwOM 
was  obMTved,  but  the  effect  of  tJ>e  indaoed  alternatinscarraaltWM 
to  pTOdoM  iatwtniUmUy  daOwtioiM  of  ovor  fiO  divinoM  en  eoeh 
ad*  of  Um  iiro>  tkiM  raiBoving  oil  doobt  of  th»  ■uoom  of  tlte 
«tMriinoi»(. 

The  ooiapleta  ooalogy  betwowi  mo  eloetraljrto  and  a  high- 
rBsiatance  wire  led  me  to  MMDiOt  ttint  if  such  a  wire  were 
inserted  between  the  eleotrodoo,  ewetroIyiii»  would  be  ob!ier\c<l  at 
the  ends.  On  referring  to  the  literature  I  found  that  Jacobi  bad 
obtained  the  desired  result  with  a  <>erman  silver  wire  in  a  copper 
Kulphate  aolution,  but  did  not  obtain  the  result  with  platinum. 
Having  some  thin  platinoid  wire  at  hiusd  I  determined  to  repeat 
thv  cxji*rimcnt,  toiliii;;  tlie  wire  to  infrfKUK!  itj>  resistance. 
C  'p(K;r  wafl  deposited  nloni?  alKiiit  one  half  of  it,  bcjjiiiiiing  slowly 
at  the  ncirtttivL-  eI()ctrode  whiliit  the  other  half  turned  bUok  by 
0T>d.ition,  and  was  grodooUy  dMtfOfod  At  tko  and  neoiwt  tha 

[ojwtivc  eU-ct  rtxie. 

I  know  that  the  view  I  lia\c  vetifurcd  to  bring  before  you 
leave^t  many  facts  connected  witli  electrolysis  as  yet  imcTplained, 
but  the  same  must  be  admitted  for  all  other  lhc<jriL'M  on  the 
subject  hitherto  propounded,  over  which  it  has,  I  beUevo,  tbo 
advantage  that  it  brings  the  propagation  of  electric  onergv  along 
electrolytes  into  harmony  with  tne  now  generally  acceptm  theory 
of  Clerk  Maxwell  of  its  propagatioo  aloag  motollie  coodoelora, 
and  U]«(  it  offers  m)  oxplMMUoa  of  th«  olootriool  M  mil  ol  tho 


OH  THE  ELECTPO^TAGNETIC  THEORY  OF  THE 
ROTATION  OF  THE  PLANE  OF  POLARISED  LIGHT 
IH  A  MAGNETIC  FIELD.* 

Br  fKOK  A.  ORAT,  M.A. 

Sir  Williom  Thomwm  boa  oxploiaod  cIm  turniog  of  the  plane  of 
polnriwd  Hfto  iA  •  laacMtle  ndd  MDoaalag  uo  other  to  hovo 
iBibodiliil  n  ft  a  kiM  numboror  nMU  eytoototo,  havinirihe 
DBdiltiiHMd  POiiUonB  of  their  axes  in  ibo  common  direction  «  tho 


fflOODOtio  fofOO,  nod  the  profiogotfaM  of  tbo  beam,  and  oil  rototbig 
touM  oame  oaoao.  When,  in  consequence  of  the  vibratory  motion, 
Mch  i^yrootAt  boo  its  axis  of  rotation  disulaced  from  this  direction 
it  rvact."  on  tbo  aorronndiiig  mfldium  witn  trooavorte  forao  at  right 
wgic  to  the  ploM  tbrongli  the  oxia  of  fOtatiOB  and  the  direeuon 
of  motion. 

By  compounding  this  strcM  with  tho  elastic  forces  of  displace- 
ment of  tne  ether,  differential  pt|iwtinns  of  iiintinti  nre  ohtninpd 
wliich  ftrc  of  proci^^ely  thy  forin  liecc^Miry  to  ar  couiU  for  Ltie  di'.Vcr- 
enco  in  rate  of  propagation  of  the  two  ciicuJarly  polarised  rays 
constituting  the  pUne  pol.inse*!  tny. 

The  aqoAtioiu  thus  found  are  of  the  form  : 


0  l- 


n  — -  p — 
52*  8^2" 


1 1  If  denote  component  displacements  of  a  portion  of  ether 
0  raetanff  alar  direction 
the  diteetJon  of  propacatioB. 


IB  two  raetBBff alar  diroctioos,  perpendicular  to  that  of    taken  as 
eetiOB  ol  prapant 

It  ia  suggested  by  the  gyroslatic  inveatigatlon  that  it  oueht  to 


he  poosibM  to  explain  the  magneto-optic  rotation  on  the  efoctro- 
ma^etic  theory  of  lipht,  n»  a  ronBrquoncc  of  the  exi»tcno«5  of  the 
similarly  oriynLoil  >irii,dl  iiiA^jrictf  w)iioh  are  FiqiiMwd  otnb«ide<l  in 
'he  moailJm  with  their  ax<w  in  iho  liircction  of  pru|ia^iit ion  of  the 
:ny,  arnl  tficrcfore  iinxluciiip;  tlie  tnaprietiHation  o!  tho  niedium  in 
thiit  ilirfM'tion.  Suth  »  theory,  while  aiialofjou-"  to  llie  ^,'y roslalic 
theory,  \vi>old  be  quite  indej>endent  of  tho  latter. 

In  cun-soquence  of  the  molionc  uf  tlie  otlicr,  the  direction^  of  the 
chain^t  of  wagnetised  molecules,  which  are  hup]»ose<l  to  exift  along 
the  directif>n  of  maijtietinivUoii  (hero  tuk«n  as  axis  of  iii  the 
uruli:.ttirht...l  Ptatc  of  the  medium,  are  continually  undergoing 
change  ill  every  poiut,  and  thus  the  direction  of  tho  axial  magnetic 
force  along  each  chain  also  undergoes  alteration.  It  ia  obvious 
that  if  tho  dispUc«a>enta  be  everywhere  small  tbo  actual 
marniliBde  of  tbia  force  wilt  ooatain  only  a  very  nnall  percentage 
cfanaratiOD,  bnt  thataaeb  aach  ■mall  change  of  difoetion  will  pro- 
duce a  com|)onont  mastiatio  force  in  each  of  tho  two  directions  at 
right  angles  to  tho  ana.  The  colling  into  oxistonco  of  these  com- 
ponaata  will  jnodnae  narwaiMindinig  aLM.P.'a  tandiog  to  ieorease 
ordtMlnlah  tfe  aieeteie  di^liioanwt.  

betaetiwBittiih 


The  E.M.ir.  IB  the  direction  of  y  is  given  in  llaxwaa'aaotatioB  by 

where  dC/dt  ataada  far  the  total  tino-raleof  chaaseof  G,  the 
com|M)nent  of  vector  potential  in  tlM  direotion  of  y,  and  t  denotea 

[lartial  diflferentiation.  Also  sittce  H,  the  conqMncnt  alonj;  docs 
not  [lerceptibly  vary  along  x,  if  the  direction  of  pra(i<igalion  bo  as 
taken  here  -dong  z  3  <;'!  denotes  magnetic  inductioa  tbrongfa 
unit  of  area  in  th<>  pLme  uf  ^  Hence  any  (Mrt  of  tho  total  time- 
rate  of  variation  oi  -  S  ii/S  i  will  denote  the  s{iace-rate  of  variation, 
in  the  direction  of  -.,  of  an  E.M.F.  parallel  to  y,  provided  tho  timo 
and  space  differentiations  of  the  part  nrp  eoniTiMitat  i\  c.  Thif  i«  to 
be  borne  in  nuin!  in  what  follows 

Now,  il  liie  ilispiacemeilt  of  the  ether  piirticle-.  from  the 
undi^t  ll^bed  (lOsitions  be  taken  :\x  parallel  and  pro|  >ur  I  ional  to  the 
electric  ilisplacemnnt,  nn<i  ('  l>e  the  co!ii|«inetit  of  inn^netisation  of 
the  Kubfstance  m  the  dire<  'ion  of  due  lo  the  e\ist<jnco  of  the 
molccnlai  ina^-net.s,  then,  conmderiiif,'  the  electric  dr-plfie«>ment_^ 
in  the  rlirection  of  r.  t  ho  component  Uia>,'nelie  force  in  the 'liteet  ion 
of  X  will  be,  appioxmmLely,  <  C  4//4  and  thu»  tlw  inat'ie  tic 
induction  through  unit  of  area  in  the  plane  of  y  :  is  ^  <-  ( '  I  >^  . 
where  i;  is  a  coefficient  of  {iroportionality.  Tbo  time-rate  of 
variattenof  thjata 

it     S  -.' 

But  we  have  by  the  eqaations  of  electric  curronta 


4v  t% 


since  thoro  is  no  conduction  current. 

Further,  by  the  relatioa  of  magnetic  force  to  vector  potential, 
^  =  (<  F/ls)^  and  thwefore  the  last  e<iuatloB  beoanwa 

tt  m     -L-  ^ 

It  "4»n 

Now,  since  the  differentiation  of  /with  MapOOi      t  la  partial 

only,  we  may  nee  Uie  substitution 

Si  SI'  .57 

Henoe,  differentiating  S/IS  t  with  respect  to    wc  find 

which  givaa  an  E.M.F.  fn  the  direction  of  y  of  amonnt 

-«UavF 

or  arUliary 


corned* 


and 


BB  be  Be 
Henee  we  have^  laaUy, 


^    ~  at"  4r  St*' Sy' 


9t 


4»  tttifl' 


But  tho  ili.i[ilaooiiiciit  current  in  the  direction  of  y  is  Hgldl, 
and  tbie  is  K/4r.aQ/i<.  Also  by  the  equationa  of  ottmota 
ii/;af  B  -  l/4frM<'0/f^.  Thorafore  we  have  the  equation 


9t  ~    iVji  as^ ' 


K  £Q 
4w  ac 

which,  tufld  In  the  eqnatioo  already  ibnnd  for  4  Q/l,  yielda 

KnSJ 


af» 


4w  i'  X- 


Similarly  for  tbo  other  ootaponoot  in  the  caao  ol  drcnlarly 
pobtflaed  Bghfe  we  find  the  eqvotioa. 


a^  Kftai'  Air  it i  J 


These  two  equations  are  identical  in  form  with  Uioee  quoted 
airare,  aa  given  liy  the  ffyroetatic  theorr,  and,  of  oomoep  lead  te 
the  HUBO  rcenlto  i  that  la  to  aay,  tho  plane  of  (x^arlaatom  of  an 
eleoteoau^pMtle  beam  would  ahow  a  turning  effim  ia  a  magnetised 
mediem. 


Tho  tlieoretical  view  given  above  has  been  suegostod  by  a 
reference  in  M.  Polncarc^  "  Theorice  dc  Maxwell,'  to  a  note  by 
M.  I'otier,  in  his  French  translation  of  "  Maxwell's  Electricity," 
which  appears  to  contain  a  aimilar  theory  leading  to  equations  of 
tho  same  form.  I  have  not  seen  M.  Potter's  note,  and  it  is  possiblo 
that  it  has  completely  unticijiated  the  prosent  pa|)er. 

The  fundamental  assumption  here  made,  th;it  >t,  h  arc  propor- 
tional to  the  ether  d  Is  placements  seems  a  rea^ioniihle  oiu',  and  ih  in 
accordance  with  thn  view  jyenerally  held  (but  not  yet,  so  far  ft"  I 
know,  pro\ed)  with  rcf-iicct  to  the  eleci i oma^'netic  propagation  of 
light.  If  ilie  theory  given  abuve  lie  ot)ier«  iko  -.itisfaetory,  it  stsenu. 
to  give,  by  accoiititing  for  the  mn^Mieto  optic  eilecf  ,  i-omc  •support 
to  this  viuw.  It  will  bo  obocrvcl  thai  theory,  while  indepcmient 
of  the  gyrost.itie  one,  in  an.iloj^mm  to  the  latter.  Iho  tranHverRe 

E.M.F.  V  in  the  electromagnetic  theory  corresponding  prccisoly  to 
tfaa  gyfCNtatia  reaetieDa  in  the  ^yiMniMl  OM. 
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REPOBT  OF  THE  COMIVUTTEE  ON  ELECTRICAL 
STANDARDS.* 


ftantrt  «f  Um  (MiniBittoe  ooMiMioc  of  Fcof.  O.  OMW-roatBr,  Sir 
WiUiutThonMon,  Pfot.  Ayrton,  Frw.  J.  Pierry,  iVof.W.  O.  Adama, 
Lord  R*yl0krh.  Dr.  O.  J.  Lodge,  Dr.  John  Hopkiiuoii,  Dr.  A. 
Hnirhead,  Bfr  W.  H.  Preeoe.  Mr.  Herbert  Tavlor,  Prof.  Everett, 
Prof.  Schuttor,  Dr.  J.  A.  Fl«mintf,  Prof.  (J.  F.  FitzfSerald,  Mr. 
R.  T.  Glazebrook  (secretwy),  Prof.  ChrystAl.  Mr.  H.  Toinlinson, 
Prof.  W.  (Jarnott,  Prof.  J.  J.  Thomnon,  Mr.  W.  N.  Shaw,  Mr.  J.  T. 
Bottomlty,  aud  Mr.  T.  Gray,  appointed  for  the  purpose  of  con- 
•tmoting  and  iaauiiif;  practicaJ  standards  for  use  in  electrical 
aUMomaente. 

The  work  of  tMtiQg  rMiatuco  ooib  at  theCaTvodiah  Lftboratonr 
haa  been  flooUmied.  A  Ubto  «f  vahiM  Coand  far  the  ooib  Si 


•ppondod. 


No.  of  noit. 

BllioU2IS  —74   

Elliott  240  —75   

Elliott '.Ms  —76   

B.A.Nok3»-77   10002} 

BlUBuas?  —7a    inocM 


B.A.  Umn. 

in  B.A,U, 

•99M9   ,  12-15 

•99988    19-9 

16-7 


No.  of  ooil. 
McWhirtor  L  O  — 20O 


LOMUb  0X118. 

Keaistance  in 
legal  oh  IDA. 
  -998.18  .. 


Temi>'"rnt  11 'f 


Elliott 
Elliott 
Naldor 
Elliott 
Elliott 
Elliott 
Nalder 
Naldor 


BOiotk 
BUiott 
Nddor 


2dO— 2a3 
3,1  iHl  -'JiX 
•i'>.S-  -'J>.'> 


■99871    11-75 

•999-24    13-9 

•99868    15-2 

•999«5    15-4 


•99976 


20<J    207    10^00I9 

  loooM 

2,039-209   100^6 

0mm  Coiu. 

Mb.  of  ooUi 


15-5 
15-6 
17-8 
17-7 


  1-«KM0 

8.06»-32B    ItnOOS 

il    B.A.    No.  .-fH-y 


U. 


u-ss 
1»- 

"fKicial 


Among  these  the 
Interest.  It  is  an  origin.-il  platinum-silver  coil  which  formerly 
belonged  to  Prof.  Balfour  fStcNVitri,  imd  is  now  in  the  iMMfc-s.^inn  nf 
Prof.  Schutter,  at  the  Owens  Coiiege.  Aooordinsr  to  tlie  UOnjl  on 
it,  it  wim  rifjlit  !it  16dof(.  5.  Aecording  to  iny  olisprvAtioris,  its 
valoc  iM  ot)e  ineati  B.A.  unit  at  14'9  TlilN  coil,  thtneforo,  would 
a|i|iOftr  to  have  n«eti  in  value  sincd  nl>rmt:  ISii'  by  W**!  H.A  L'., 
and  this  i  t»uli  is  not  in  accordance  with  the  conclusions  deduced 
in  1878  from  tbo  obMTvmtian  on  tho  other  plethi«B*aUTer  ooib 
then  examined. 

Some  further  experiments  have  been  mad*  with  satisfactory 
rosulta  on  the  air  oondeoaen  of  the  anooiatioB.  A  megohm 
re8istanc«-lM«  haa  boon  purchased  for  itw  ta  WKBtttkUM  of 
capacity.  With  a  vieir  to  testing  the  penaananDaef  ttw  raaistsnce 
ataodaida,  it  was  Ibongbt  dasimUa  to  ooaparo  them  aaio  with 
tbo  tnuvtrj  atandarda.  This  waa  dona  ia  DeoemlMr  aaa  January 
hf  tha  Booratary.  The  coil  that  was  oompared  with  tiro  VMrcury 
tolMO  OOliStmcted  in  1884  by  M.  J.  R.  fienoit.  whteh  had  been 
filled  at  Cambridge  early  in  tha  year  1885  and  had  r^mninod  full 
ainoe.  An  account  of  the  compariigti  was  read  before  t  he  I'hy-ic.il 
Society,  Ma^  9,  1891,  and  appears  in  the  PhU.  Man.  fur  July, 
latl.  The  coils  were  compared  with  the  B.A.  i>tAndard«,  if  we  take, 
aa  wan  donu  in  1885,  for  the  resistance  in  B.A.  units  of  a  oolann 
ol  mercury  l*X)cm.  long,  Ideg.  in  section,  the  value  '95412B  A.U. 
Wa  have  the  foUowii^  results  for  the  resistaaoe  of  the  tubes  in 


Nov 

37 
39 


Value  in  1885 
by  R  T  6. 
99900 
99917 


Value  in  IS?)1 
fonnd  bv  K  T 

99913 


The  differences  are  only  '00004  legal  ohm,  which  is  too  small  to 
feel  really  certain  of.  if  wo  accept  for  tbo  roaisUinoe  of  mercury 
the  valna  DSafiO,  whiob  (B.A.  Report,  IMO) apfwara  the  best  value, 
thoBwohav* 

Value  given  by  V«liic  founfl  by 

Benoit,  1885.  R  T    m  istn. 


No. 


97 


I'OOOIS 


100033 


wimd  worn  made  with  Bia*.  aad  lead  to  the  condu- 
it has  lemainQd  unchanged,  to  November,  1890,  the 
waa  invited  by  the  President  of  the  Board  of  Trade  to 
I  two  members  to  represent  the  association  on  a  committee 
"on  standards  for  the  measurement  of  eiectrioily  for  use  In  trado." 
A  meeting  of  the  Electrical  Standards  Oomoulteo  was  held  on 
December  2nd,  aad  it  was  agreed  to  suggest  to  thoooaaoU  of  the 
association  the  natMi  of  Pfof.  Osrqr.FloBtar  and  Mr.  R.  T. 
Glazebrook  as  re|>resentativeB.  These  gentlemen  were  appointed 
by  the  Board  of  Trade,  together  with  Mr.  Courteaay  Boyle,  C.B., 
NIajor  Cardew,  Mr.  E.  Gmven,  Mr  W.  H.  Preece,  Sir  William 
Thomson,  Ix)rd  Kayleigh,  Dr.  John  llopkinnon,  and  Prof.  Ayrton. 
TlilH  cornniitttw,  after  vrericjti*  ntoclintjn,  <irtiw  <i(i  n  rciwt,  a  ropy 
©f  which      [irin(L'<l  .i*  Ajificniliv  I.  t<i  ihiM  niiHUt..    ■l"llL^  Kuinhu (Is 

with  " 


of  resuttaitoo,  coostructod  in  aocottlaoce 


Rttttulutiou  6  of  the 


•  Report 


report,  aie  now  in  the  Imiuih  of  liie  Re<^rutAry,  and  are  beine  cost 
parad  with  the  -it.-viiil.'iniH  of  the  ii-wn-i^tion.  \iitncrijiJ>-  H'x;-.- 
ments  on  llio  inetlicxL*  of  construct inj;  Cl.'irk  ?  ceils  and  oi. 
ah-iolule  K  .M.F.  of  riut  h  cell.'*  h.x\e  been  lufuis  at  th«  C»veoQiir 
Liiburatory  by  Mr.  Wilberforcc,  Mr.  ijkrncujr,  aad  ibo  socretarr 
These  are  still  incomplete,  but  the  oxpei  iments,  so  far  as  tbey  luv 
been  finished,  lead  to  the  value  1'434  volts  at  15deg.  for  tbe  £.>L}'. 
of  the  celL  Tbe  valua  fomkl  by  Lord  Bajk^gh  waa  l-4ff  at  H* 
aaae  temperature. 

Mr,  Fitapatrioli  baa  ootttfaHiad  biawMrimeata  on  tb* 
of  aam.  Aa  aooaMiH  el  lbw»  wlU  \i  faaad  in  Apfwadit  E 
The  QORUoUtee  aak  for  nanpaintaMakwitli  otnimioo  of  tk 
MUBfla  of  Priaelpal  Oarnatt  and  llr.  S.  Toadliison,  and  addite 
of  those  of  Dr.  G.  Jobaataoa  Btaoa*  aad  Prof.  8.  P.  Thomr*{» 
They  recommend  that  Ptot  G^ny.rDlter  be  dbainnau.  aad  Mt. 
R.  T.  Glaubrook  Hecrctary.  They  farther  aak  to  ba  allowed  is 
retain  an  unexpended  baltuMW  of  last  year's  gnat,  aiiin  r"t''g*r 
A17.  4a.  ed.,  aa  weU  as  for  n  new  ^mnt  of  £ia 

Art-EStiiji  I. 

Report  of  the  Electrical  .Standaids  Committee  np)<ointed  by  Ua 
Board  of  Trade  to  the  Right  Hon.  Sir  Michael  Hick^  B«ack, 
Bart.,  M.P.,  President  of  tbe  Board  of  Trade. 

In  compli»n(>e  with  the  inwtrnrlionu  fvintainerl  in  your  tuiauu 
of  the  16th  I  >ec<; ui ber  biBl,  that  we  eliould  coiimdi-r  iirid  .-et*"- 
whfther  any,  and  if  i^o  what,  action  should  be  t»keii  by  the  BoaH 
of  Trjvdc  under  Section  ti  of  the  Weight*"  and  Mnjwufiai  Act,  IS«3, 
with  n  view  lo  cjiui-ing  new  denominations  of  Btandaidr*  tnt  Um 
:iicji.'<urenit)nl  of  electricity  for  use  for  trade  to  be  m»de  and  luJj 
\erttitKl.  wo  hiii.e  the  honour  to  submit  the  following  report 
I.  Before  coiiun^^  to  ri  (ieciuion  to  tbo  [>oiiits  refei  r«d  tx>  aa,  •* 
were  iinxious  to  obtain  e\  idcncc  as  to  the  wishe*  anci  vi«Wtd 
tbo-ie  |>i Helically  iiitc'rt-t'te'l  in  the  tjue*tion,  well  .tji  of  IiJC»l 
uuthoi  ities  who  are  concerne<i  in  the  ndniinuttmtion  of  \Vei^bt» 
and  Mean  u  re  Ac  Ik.  2.  Willi  thia  view  wo  preiHircd  dnift  re*«Iutloa» 
embodying  lite propojiaU  which,  subject  to  further  cou^idexauoB*, 
appeared  to  us  desirable,  and  forwarded  copies  to  tbe  retireeeti 
tatives  of  various  interests  for  criticism.  Copies  were  also  for 
warded  to  tba  Praoa.  Wo  alao  invited  the  following  bodias  Is 
nooibiata  witaeam  to rIvo ovidoiioa hoforo oo:  the  Aaiocinttoo  «l 
Chamhoia  of  Ooamaraa  oT  thallnltad  Kii^dom,  tha  iainhiiliin 
of  MwUdnat  OerporatlOM,  tho  London  Osnnly  OsnnoO,  nnd  ths 
Loadon  Chamber  of  Coounerce.  S.  In  response  to  this  ijavitatioa 
the  foUowine  genUemen  attended  and  gave  endenoe ;  oa  behalf  e( 
the  Association  of  Chambers  of  Commerce,  Mr.  Thos.  Parker  aad 
Mr.  Hugh  E^nat  Harrison  :  on  behalf  of  the  London  Council,  Prof 
Silvan u«  Thompson ;  oo  behalf  of  the  London  Chamber  of  Com- 
niiurct!,  Mr.  H.  E.  CrooipUm.  The  Association  of  Municipal  C«r- 
porations  did  not  oonsiaer  it  necessary  to  offer  any  oral  evidence, 
but  the  following  resolution  passed  by  the  Law  Committflo  of 
that  body  was  adopted  by  the  council  of  the  association : 
"The  committee  are  of  opinion  that,  assuming  th*t  th* 
science  of  electricity  liai<  advanced  so  far  toat  it  v 
now  possible  properly  to  define  the  three  units  referred  to  u 
th«  Boarri  of  Trade  Idler— i  f.,  thn  ohm,  amfwrt;,  and  volt- 
anil  to  con>tiiji-t,  .111  iii."!ruiiiciil  fur  the  purjioM;  of  8U%n'iard 
tne;»-ureiiietit,  the  tiuif  has  arrived  for  the  Hoard  of  Tra/fc  to  t.-\k» 
action  tlinteoii."  4.  In  addition  to  the  wilnc»u«c«  alxi^o  rt-furroj 
to,  tho  following  gontl^rnen  w<^rf?  in\'it<xi  to  ttive  evidencf*,  urid  wr 
arc  indebted  to  them  for  valuable  infurmation  and  a^siatJint-e  :  I'r 
J.  A.  Fleming,  and  Dr.  Alexander  Muirhead.  5.  We  .il*>o  liad  M\t 
ad\atitage  of  the  experience  and  advice  of  Mi.  H.  ■}.  ChaIl'.^ 
riu|icrint«ndent  of  weightu  and  ine^imires,  who,  at  tbe  nxjut*;  >l 
our  cliauman,  wan  present  at  oiir  nicetinf^'s.  Il  ,\::ri  .i  CAn-ft! 
cou«<ideratiuu  of  the  questions  submitted  to  us,  and  Uic  uvidence 
given  by  the  varkMia  ailMuasia,  we  have  agreed  to  tlia  MUmiait 
resolutions : 

**  L  That  ii  is  deeimble  that  new  denominations  of  standards  for 
the  Bteasoramentof  electricity  ahoold  be  made  and  approved  by 
her  Majesty  ia  Coanett  aa  Baud  ol  Tndn  atandonla.  3,  Ha* 
the  magnitudaaof  thoM  Mandaida  ahonld  bo  diOfanninBil  nn  fin 
eloctrama|{ootlfl  system  of  measurenooi  wltb  tefawact  to  iba 
i^ntimetie  as  unit  of  length,  tho  gramma  as  unit  of  maaa,  aad  the 
second  as  unit  of  time,  and  that  by  the  terms  oeotimetiw  aad 
gramme  are  meant  tbe  standards  of  those  denominations  deposited 
with  tbe  Board  of  Trade.  3.  That  the  standard  of  etectricAl 
resistance  should  be  denominated  the  ohm,  and  Khould  h«ve  th< 
value  1,000,000,000  in  terms  of  tbe  oentimetre  and  seoond.  4.  That 
tbe  roabfeaaee  ofEsred  to  an  unvarying  electric  current  l^n  column 
of  mercury  of  a  constant  cross- sectional  area  of  one  square  milli 
metre,  and  of  a  length  of  106*3  centimetres  at  the  temperature  of 
melting  ice,  may  be  adopted  as  one  ohm.  6.  That  the  value  of  the 
standard  of  resistance  constructed  by  a  committee  of  the  British 
Associationforlhe.Advancenicnt  of  J'cienceintheyearfi  lW3and  1864, 
and  known  a."  the  lii  iiiHh  A.^oociation  unit,  may  be  tjikea  us  9^66  of 
the  ohm.  6.  That  a  ma'enal  jljuidard,  conRt,rnct«<i  in  xolld  luctil, 
and  verified  by  comfj.iMton  with  the  British  A.isociation  uniL, 
should  bo  adopted  aa  the  ntandartl  ohm.  7.  That  for  tho  f)urLiO'«<> 
of  replacing  the  St«nrlaid,  if  lu.st,  de^lroye*!,  or  dama^'cd,  .ind  for 
ordinary  use.  a  limited  nuiitUii-  of  copio«  »itould  be  coostructod, 
which  should  lie  I  xjriod it-ally  com(Mirod  with  the  standard  ohm 
and  witli  the  lluiinh  A«»ociAtion  unit,  8,  That  r«»itit«nc«w 
cou'itriictLd  in  "olnl  nn-t,al  fhould  be  adoptofl  aj4  Bonn!  v." 
Trade  Bt»iid,»ido  for  oiultijitea  and  aub  luultiplcj*  of  iho  ohui. 
9.  Tlwt  the  standard  of  electrical  current  should  be  denomi- 
nated the  ampere,  and  should  have  tho  value  one-tenth  (0  1) 
in  terms  of  the  ceotimatroi  gramme,  and  second.  10.  That  an 
unvarying  current  whidi  when  |j«ssed  through  a  solution  of 
aitrato  of  ailvar  in  water,  in  aeeordaaoo  with  tbo  irttfi*in>Hrttn 
oMaohod  to  this  report,  deposits  dleor  at  Ite  nM  of  (HSOtlU  «f  a 


Digitizec  Ly  v^oogle 


THE  ELECTRICAL  ENGINEEK,  SEPTEMBEB  11,  1891.  263 


patumc  |>er  tioeond,  may  bo  tnkm  as  ii  current  of  one  ampere. 
II.  Thttt  an  alt«rnntin[j  current  of  one  amjiftre  shall  mean  a 
carrent  such  that  the  •'iiuarv  rout  of  tlio  tiiuf  :ivt5r;ij^v  of  theauuitrc  I 
of  its  atrengtb  at  oacli  inptjuit  iti  niiiiKrtrs  at  unity.  12.  That 
UMtrumenta  constructed  on  the  priti<:iple  of  the  balance,  in  which 
bgr  the  proper  dinpoeition  oi  the  conduclors  forces  of  attraction 
■M  retiul<<i>:>n  arc  produced,  which  depend  upon  the  amount  of 
cnmnt  paosing,  and  are  balueed  by  known  weights,  should  be 
ndopted  •«  UMBoMd  of  Trade  titiiadiudn  for  tfao  uwmnnaiit  of 
onrrmt,  wht^ktt  unvarying  or  nlteniBtiBE.  13.  That  tbeitMidard 
ti  tlaetriflkl  pwMure  abould  be  denomUiated  liia  vott»  bein^; 
Ihtt  pre— urg  wbiob,  if  Kteadily  apphod  to  a  oonductor  whoxe 
iwistauoe  is  one  ohm,  will  produce  a  current  of  one  anaiicre.  14. 
That  the  electrical  preiiaure  at  a  temperature  of  62dof;.  F.  between 
the  polee  or  electrodes  of  the  voltaic  cell  known  aa  CUik's  cell, 
nay  be  taken  as  not  differing  from  I  iXi  volta  by  more  than  an 
amount  which  will  be  determined  by  a  sub-committee  appointed 
to  inveetit;ate  the  question,  who  will  prepare  a  apecification 
fi>r  tho  consfniction  and  nse  of  the  cull.  l.'i.  Thnt  (in  nlfer 
r.itinj;  |>rff»»ure  of  one  volt  hhall  mean  a  proF.'-uio  auch  that 
'.ho  !i<mari»  rr>ot  of  tlie  timc  avL-rttgo  of  the  iiquuro  of  il.s  value 
each  insU'int  in  volts  in  unity.  16.  That  in-trunicnls  con- 
ttructed  oQ  the  principle  of  -Sir  \V.  Thomeon'a  iiuofhant  elt-ctro- 
meter  need  idioatittically,  and  for  high  preeaure  inBtrumuntH  on  ihu  1 
[irinciplo  of  th*  balance,  eleotroxtalic  force*  b«infj  balancoil  af,'ainst 
•  known  weiglit,  kIiouM  be  adopttxi  aw  Hoard  of  Trade  stundardB 
(or  the  luea^ureuient  of  pier^ure,  wlidhor  unvaryinj;  or  alwir 
Bating. " 

7.  We  have  adopted  the  system  of  elecltiual  uiiiu  oiriijiuaUy 
iMnad  bw  the  Britiab  Aaaociation  for  the  Advanoement  of  Science, 
and  m         fonod  in  ito  raoMt  raMWchee,  m  well  aa  in  the 


■oltitioa. 


to  the  re«t  ot  the  circuit  by  being  placed 


oa  a  Ciena  eopperrapiiort,  to  which  a  binding  screw  i«  attached. 
Thia  copper  support  must  be  iniulated.  The  anmie  is  then 
{BuaerBed  in  the  solution  so  as  to  be  well  covered  by  it  and 
supported  in  that  position  ;  the  connections  to  thu  rot  of  the 
circuit  are  made.  Contact  is  made  at  the  key,  noting'  tbc  time  of 
CO-) tact.  The  current  if  allowtvl  to  jmmi  for  not  le»s  than  half  an- 
hour,  and  llio  limo  at  which  contact  is  lirokoti  in  ol^.-tirved.  Cnre 
minit  hf  taken  that  the  clook  ii.^od  in  kocjiinj^  correct  lime  during 
ihi-  iTilt-viil.  Tbc  solution  in  now  removeil  from  the  Ixiwl,  and 
the  liefJOBit  in  waahe*!  with  distiUcsl  wator,  iind  left  to  >oiik  for  at 
k-a^t  SIX  houri«.  It  in  then  riti*>oil  siicceH.siivcIv  witli  di.itilh-ii  w.it<>r 
xnd  alcohol,  and  dried  in  a  hot-Hir  bath  at  a  Itstupcrttlutu  of 
about  1  f'li  III'::  ('.  After  cooling;  m  a  de.H.iicator  it  is  weighed  again. 
The  gam  in  weight  givc.8  the  silver  dejioailoti.  To  find  the  current 
in  amper«e,  this  weight,  expressed  in  grammes,  must  be  divided  by 
the  number  of  seconds  during  which  the  current  baa  been  passed 
ttd  by  -OOIIIS.  TbanmU«iilb»tbetiiii»«v«nis««f  tlM currant, 
it  dariut  tbe  intarval  tha  cnnMk  baa  varied.  Id  detarmitiiiiir  bf 
thii  ■euad  febaooBNBobof  en  ioatrameat  tba  eamat  ebaaU  be 
Im^  ae  aeei^  oomtaat  ae  poariUe^  and  tba  nedinga  of  thaimtrtt- 


«f  tba  Jntemational  CoiHiraM  oa  Bleetrical  Units, 
hdd  io  Parle,  vnlaeUa  pridaeoa  fer  detanniDinf;  the  exact  magnt- 
lade  of  the  aetrenl  «nlla  of  electrieal  measoremeot.  as  well  as  for 
the  veriiloatioa  of  tbe  material  etaadarda.    8.  We  have  stated  the 

relation  between  the  proposed  star.danl  ohm  and  the  unit  of 
resistance  originally  determined  by  the  British  AsHociation,  and 
Itavc  al^o  stated  its  relation  to  the  mercurial  standard  adopted 
by  ttie  liit«ma*.ional  Conference  9.  Wo  find  that  oooaidarauons 
of  practical  im(iortance  make  it  undcxirublo  to  adopt  a  mercurial 
't.iiiilard.  We  have  therefore  preferre<l  to  adopt  a  material 
itaadarrl  con.atnicf^'d  in  wlid  metal.  10.  It  ftpiiears  to  u*  to  be 
neceasjvry  that  in  transactions  between  hu\cr  anil  hcllcr  ii  le^al 
character  .-•hrmld  iiotteofot '  l>  bo  a*«i;j:iici!  fo  the  ii!iil.-<  of  <-lp<triiuI 
mr^.uiiiretnent  now  suggest  I'i,  arj<l  with  I  hw  view  that  tlic  i-.suc  of 

aa  Order  in  Council  Mould  bo  recommended,  under  the  Weigliti* 
iad  llaaanieeitot,  intbeCnmaaMaedtotUafeport. 

SPRflPICATinV   RKKKKKKD  TO  IV  RpSOLmOS'  10. 

In  the  foUowiug  aj«x:itjcaLi&n  tiie  turm  silver  voltamoivr  tuoans 
th«  arrangement  of  apparatus  by  means  of  which  an  electric 
earreot  ia  passed  through  a  solution  of  nitrate  of  silver  in  water. 
The  altvor  ToltMaeter  aeaaacea  tha  total  dootrioal  quaotity  which 
bae  paaaeii  dottog  the  tine  of  the  experiment,  and  ny  noting  this 
tianow  Cbo  tioM^vai^^a  of  tha  earreot )  or  if  the  eorrant  has  re- 
mained eonataat,  theeomntiteelf  ean  be  redaeed.  In  employing 
t  he  ailver  voltameter  to  measure  currents  of  about  one  ampere  the 
f  'Mlowimr  arrangements  should  be  adopted.  The  cathode  on  which 
the  Kilver  ia  to  be  deposited  should  lake  the  form  of  a  platioumbowl 
Tiot  U-m  than  lOcm.  in  diameter,  and  from  4  cm.  to  Son.  la  d^lh. 
Tbe  anode  should  be  a  plate  of  pure  silver  some  30  square  centi- 
metree  area  and  2mm.  or  3  mm.  in  thickness.    This  is  supiiortod 
horizontally  in  the  liquid  near  the  top  of  the  Bolution  by plrvtinum 
wire  (>iu<se<l  through  holes  in  the  ulates  at  opposite  oot  no.  To 
prevent  the  di--^intepratod  silvpr  which  is  formed  on  the  anode 
from  falling:  on  to  the  c,ithc"le,  the  tiiiiKle  wliotild   be  wr^ipped 
round   with  pure  filter  (k^por,  H*>cur('.:l   ;il  the  buck   Willi  ii  little 
»»'alini,'-wax.     The  liipiiii  should  con-i-t  of  a  ncutriil  r-olntionof 
pure  sihcr  nitrate,  cnntaininj;  nboiit  If)  p.Trtfi  liy  wei^jht  of  yah  to 
^."1  yj.-irt<i  of  water.    The  rei-iitiince  of  the  \  oltHmeter  clian^-(!-i  •<oiiie 
what  i\B  the  enrrent  i>ilhmc-'=.     To  prevent  tlie.-<c  chan^'C.^  liiiviti>^  too 
giejit  an  edect  on  the  eiirrent.  Home  re.-ia"aii(  e  lie.'-i<le'*  that  of  the 
voltameter  should  be  inserted  m  the  circuit.    Tliutulal  resistance 
of  the  cireoit  ahoald  not  be  lees  than  10  ohms. 

Mtthod  ofMukmg  a  Mtnumnuiu, 

Iho  niatlinim  bowl  la  waabed  wttb  oltrte  aeU  and  diatdlcd 
water,  dried  by  heat,  and  then  left  to  cool  in  a  deiwicator.  When 
Ibaroughly  dry  it  is  weighed  carefully.    It  is  nearly  filled  with  the 
*       ■  of 


montH  taken  at  fro(iuent  observe*!  intervals  of  time.  These  nbROr- 
vationH  uivc  a  cur\o  from  which  the  reiiditif;  correspond inj'  to  the 
mean  current  time  a\eint^e  of  tlie  current  can  be  found.  The 
current,  ojs  Calculattxi  by  the  vulLamuter,  corresponds  to  ihifl 
reading. 

PitovisioMAL  UutoMAMDim  OS  TH»  ThuaAsuxw»  Of  Gujut'a 

Di'finition  r,f  !hf  PAl. 

The  cull  comtisla  of  zinc  and  tnercary  lu  a  saluraKxl  isolution  o£ 
zinc  sulphate  and  mercurous  sulpha'o  in  water,  prepared  with 
mercuroua  sulphate  in  excess,  and  is  conveniently  contained  in  a 
cgrlindrical  glass  ve<i.^ol. 

I'kbfasatiom  ok  thb  Matkkiaui. 

1.  Tkt  Mtirury.—To  secure  purity  it  sboald  befirattnatadirllh 

acid  in  tho  usual  manner,  and  subsefjuentlv  distilled  tn  traOOO. 

2.  THt  ZxHc. — Take  a  portion  of  a  mA  01  pure  zine,  aofaler  to  ODO 
end  a  piece  of  copper  wire,  clean  the  whole  with  glaae  paper,  care- 
fully remonng  any  loose  pieces  of  the  zinc.  Just  before  roakine 
up  the  cell  dip  llie  zinc  into  dilute  sulphuric  acid,  wash  wit£ 
distilled  water,  and  dry  with  a  clean  cloth  or  filter  paper. 

3.  The  y.inc  Sulphatf  Mvtion. — Prepare  a  saturattxl  solution  of 
pure — "pure  recry!<tAllified  '  -  /.inc  Hiil|ihftt«  byiTii.xing  in  a  fla«k  of 
diftlUlod  w^ater  with  nearly  twice  its  weight  of  crystals  of  puro  zinc 
Bulpbate,  and  adding' a  little  zinc  carbonate  to  neutralise  anv  free 
acid.  The  whole  oi  tlie  uryKtale  should  bo  diottoived  with  tm  aid 
of  gentle  heat  i.«.,  not  exceeding'  a  temperature  of  90deg.  C,  and 
the  solution  tilt^re<i,  whiles  till  warm,  into  a  stock  bottla  Crystals 
should  form  as  it  ccioIf, 

4.  Tht  .l/'-r<  Kroin  .ViiV/i/ifi/* .— Take  mercur0u»  Sltlphat*,  pnr- 
cha.ie<i  as  pure,  and  «  a-sli  it  thoroughly  with  cold  distilled  water 
by  ugilAtiaii  iti  a  b4>t.tle  :  drain  oil  tho  water  aud  ru^tcat  the  procueus 
at  least  twice.  After  the  laat  waabing,  drain  off  as  much  of  the 
wa^faa^gMstMo^  Mix^a  waatu^^ercurou^su^hoto  with  tho 

from  the  atook  bouSetoannMaailttiatloiiieadof  eoiaUqaaBl^of 
pure  naeremy.  Sbalie  theae  np  wall  te^ber  to  form  a  paato  of 
the  oounatence  of  eraam.   Heat  tbe  paata  aufRoiantlj  to  diaaolv* 

tho  crystals,  but  not  above  a  tem|>erature  of  30  per  cent. ;  keep  tho 
paste  for  an  hour  at  this  temperature,  agitating  it  from  time  to 
time,  tben  allow  it  to  cool.  Crystals  of  zinc  sulphate  abooM  then 
he  diatiaotly  visible  throughout  the  mass;  if  tola  is  not  tha  eaae 
add  more  crystals  from  the  slock  bottle,  and  repeat  tho  proceaa. 
This  meUuM  ensures  the  formation  of  a  saturnled  aolution  of  zioo 
and  mercurous  sulphates  in  water.  Tho  jiresenco  of  the  free 
mercury  throutrhout  tlic  paslo  preperves  the  bjinicjty  of  the  salt, 
and  iw  of  the  utmont  imporlanoe.  Contact  in  miuio  with  the 
mercury  by  means  of  a  [ilatinuni  wire  aftnut  No  '-2  pnu^^e.  This 
is  prutocltMi  from  contact  uilti  the  olhor  mateiials  of  tlie  cell 
by  Doing  sealed  into  a  (.daw;  tulxi.  The  ends  of  thewiie  project 
from  tbe  eoda  of  the  tube  :  one  end  forms  llie  terminal,  the  other 
end  aikl  •  portion  of  the  glaat  tab*  dip  into  tbe  merenry. 

To  Skt  vr  THE  Cell. 

The  cell  may  conveniently  be  set  up  in  a  small  test  tube  of 
about  '2  em.  diameter,  and  6  cm.  or  7  cm.  deep.  Place  the 
mercury  in  tbe  bottom  of  tbia  tube,  filling  it  to  a  depth  of,  SAy, 
I  5  eok  Cut  •  oork  aboat  15  em.  tliiek  to  lit  tbe  tube;  at 
OBo  able  of  tbe  oork  boro  a  bole  tbrouKb  wbieh  tbe  sino  rod  obb 
peas  tightly  ;  at  tbe  other  ride  bore  another  hole  for  the  glass  tube 
which  covent  the  platinum  wire ;  at  tho  edge  of  the  cork  cot  a  Dick 
through  wbicb  the  air  can  pass  when  the  cork  is  pushed  into  the 
tube.  Paaa  the  sine  rod  about  1  cm.  through  tite  oork.  (lean  the 
f:hi-<«-  tube  nnd  platinum  wire  carefully,  then  beat  the  exposed  end 
of  the  pl.itinum  rod  hot,  attd  insert  it  in  die  mercury  in  the  tset 
tube,  t.-iking  care  that  the  Nvhnlo  of  the  exposed  platinum  is 
coveted.  Snake  up  the  i^i^te,  atid  introduce  it  without  contact 
with  the  upjter  pjirt  of  the  wall-i  of  tho  t^fc  tube,  filling  the  tube 
aboi  e  I  he  mercury  to  a  depth  of  rather  more  than  'J  cm.  Tlien 
iiiwit  the  (-urk  .ind  £inc  rod,  [i.awuni^  tho  glass  tube  throufjh  the 
hole  prepaied  for  it.  Push  (lie  cork  f;ctitly  dowti  iititll  it»  tower 
surface  irt  ncaTl_\  in  eonta<'t  with  the  liipinl.  The  air  mil  thuf  be 
ncaily  .all  eicpellfd,  .''ind  the  cell  Khoiild  be  left  in  thi-  wtidilioii  for 
at  leaht  'J4  hours  l>cfore  ^caUnJ.',  \i  hicli  sliouM  be  done  aa  follows. 
Melt  i-oine  maiine  glue  until  it  i"  tluid  eiioii<,d)  to  |>our  by  its  own 
weight,  and  pour  il  into  tho  test  tubti  above  the  cork,  using 
solfioient  to  cover  completely  the  zinc  and  soldering.  The  glass 
tube  almuld  project  above  tbe  top  of  the  marine  glue.  The  cell 
tbna  aetnp  nay  be  mounted  in  any  deeirableBantier.  ft  ia  1 
▼enkot  to  enrnnfo  tbe  nobntinc  ao  tiiat  tlia  eall  nay  bo 
in  a  water  batb  np  to  the  lovelof,  aM,  tho  oppar 
eorli.  Ita  temporatara  oao  tben  hie  detamiaea  a 
tbao  ia  poaaible  when  the  cell  is  in  air. 


earfaoo  of  tbe 


CITY  NOTES. 


BraxlUan  Sabmarlaa 

the  punt  wetsk  were  £5,'279. 

Oraat  Northern  Telegraph  OHMpoav.— Iho  leoaiptate  tht 

month  of  August  were  £2^,600. 

Commarolal  Cahla  Company. —The  Company  announce  tbe 
payment,  00  Oatober  1,  of  the  uauid  qoarterly  dividend  at  tbe  Eato 
0(7  per  eontk  par atiooa. 

Waatan  mmA  taiiUaB  TOIaiNpIl  CoaapMy.— Tlie  loqolpta 
for  the  areak  mded  Sept.  4,  altar  dodiMting 
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gtoM  recei|>u  (MyBbla  to  tbn  lMidiiiii*PlatiM  BcMniim  Cteapuy, 

were  i'3,5(i5. 

date  8nbiiijurin«  T«l«cr*ph  Com^My  Thu  eHfamted  traffic 
receipts  for  the  month  of  Au(;uflt  were  i'3,<iU0,  m  comparad  with 
£2,913  iti  (hn  corre!<|>oii(liii>r  moiilh  of  hirtt  yonr. 

Cltjr  Md  South  London  Railway.  -Tlie  recoipte  for  th*  woak 
tadinf!  (niul  including;  Sumtfty)  Gth  iiiHt.,  were  £871*  Vk,  llcL, 
agaiiift  tlTlti.  I'Ja.  for  the  week  encling  AagartSft 

CompaniM  of  the  Montli.— Tbo  foUowing  deekrkwl  eompMiiei 

have  been  registered  dm  injr  tho  (>n«f  month  : 


British  RIei.-tro-Chciuicul  Ai(uiicy,  Umiled,  £10«hMea  ... 
Envr^;^-,  (iiiK,  F.lectrio  Ugntin|;,  and  E'ttwar  Companyt 

Umiied,  £1  shares  ,  .„  

Oxfofd  Bkwttfe  Cten|Ntny»  linitod,  £B  ahuw  „  


CapitAl. 

m,m 


NEW  COKPAMIES  BEOISTBRBD. 

Heatlu,  Limited.  —  Heci«teiL'd  l>_v  I)iinn  txnd  Dunrnn,  ST, 
Chnnceiy-lanp,  W.r.,  with  ii  caiiitul  nf  t'.'in  (Hki  in  I'lU -h;irc.i. 
Object;  to  ileM:-Ui|i  ii!ifl  cuiry  out  a  fyhtciii  of  ilii-[il;iyinf;  jd^er 
ti4!«iru;iiU  iu\xuLc«,l  by  Jlciiry  ileulb,  lani  to  i  iii  ry  oti  liu^iiiiCK-  as 
ikdvertiaing  n^tenta-,  alsoasbuildeni,  woodworkci>,  nintnl  toiiinloi  h, 
gaa  and  electric  light  itroducont  and  euppliere,  etc.  TIju  tir^i  ."ub 
MMibonan: 

bliareii. 

J.  Ckoft  GMtleitoQ,  UanehHtor   1 

A.  H.  ntwnall,  SB,  FHneeM-atrnt,  MuobHUr   1 

R.  Oketl,  62,  Kinentreet,  Manchester     1 

J.  CiegK,  Btonleiifh,  UiKh  C'roinpton,  nMrOMbMB   1 

J.  Hennliaw,  't,  Tlaworth'g'buildings,  CroM-itrMt,  Trtmchwliir  1 

F,  Hi(;»OD,  09,  I'rincose-Htiect,  M;iiirhpi«ter   I 

H.  CMter.  W>  Prinoen-atreet,  Maiiche>»ter   I 

Than  rfnB  not  be  I«m  IhM  tbree  nor  more  than  seven  IXrccturii. 
The  fiiat  AM  be  appetnted  bj  tlie  aigiuitorlefl  to  |h«  menMmadMni 
of  eMoebttiion.  Qwnifl«Btleii»  ^ESSO.  RenmiMmtioii  to  be  dxed  by 
Um  Compeoiy  in  geiient 
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14663. 
14702. 

14752, 
14754. 

14768. 

Him. 
U7m> 

147M. 

Mm. 


14M». 

14tl7. 
14811 


in 


At  (ii  ST  .•!!. 
coupling* 


for   conneetinfc  clcctrlo 


Impro'vements 

WlrOB      All--',  .ii' I,  :  ;m,  'i\  .^Ik;  jti  .-i  -.:  i  i  -  •  ,  <  ;  I.-..-.^'.iw, 

Improvomonu  in  or  connected  wltb  acoamulatora  or 
■MoadJUT  bailleitaik  ifeniy  Uavwr,  Oi,  Chmcery-bme, 

London. 

Iiniirovt  mrintB  in      i^  iiauueB  tor  uae  with  locandcac«nce 

lamp*.     Aii'i  .i  I !■     I ,  i'.M.ad-stroct  Hou»<\  l^jiii''  i: 

New  or  Improved  apparatOS         OlSOtrleaUy  indloAUag 

tbo  oTorheatiBg  orboartaga.   Bem«4  PiegwSeKMenpiod, 

HH,  Cliiinrpiy  lanp,  London. 

Irut^irovcmente  In  armataroM  for  dynamo-oloctrlc 
generators  and  eleotrle  motor*.  U  illinni  riiilltps 
Tbompoon,  6,  Lord -street,  I.n  <ii  |i(>nl.  (.laine"  Krnnei* 
McI.AU|i;hIin,  United  .St.ae.H  )  |( 'oiu|il(-t^  s-iMjcilicntiuu.) 
ImproTommits  la  Ugtatnisg  arreatera  \^  illiinii  t'hillipe 
Tliompeon,  6,  Ixird("troot,  Li\enK-xjl.  (.lauitiH  I'crry 
Frooman,  Unitc<l  St.i'i  ,  -i,;  ,:;!,  i,  ,[,.  i-ilication. ) 
ImprwreneBte  rototlng  to  tolosrapby.  Benjantla 
Bardwood  TOye^  lOS,  ViMori»«bMDb«i%  GhneerybuMi 
London. 

Improtrammita  in  oloctrical  switchoa.     WaMnr  Fbynter 

Adninn,  Sjit  The  Terrace,  l!;u  iie,«-. 

IiuproT<~  mcntE  In  poroaulon  drill*  and  other  porcuaalOB 
toola  worked  by  eloctrlelty.  Siemeiut  Broa.  and  Co., 
Limited,  'is,  Houihamptaa-buUiiege,  LoadoiL  CBmbmu 
fttid  nrili*ke,  (Jeniuiny.) 
ElectrLo  meter  for  contlnnou*  or  alternating  ourronta, 
alao  applicable  aa  apood  Indicator  and  apeeil  reicnlator. 
('lmrle«  l)cntoii  Abel,  '2S,  Sout I.Muldiu;,'?-,  I.oniior> 
(La  Comjia^'iiie  .Anoiiyn.e  Continontolc  pour  la  fubricutiuu 
ilea  Comptcurs  i  Kuz  ebantiM  RppoNiiUt  FkMwe,)  (Com* 
plete  Rj;>ecitic«lioii.) 

Improvement*  In  and  relating  to  elootrlc  metal  working 
■pparMiw.  Henry  UarriaLAko, 45,  lijouliliaJiipton-buiUluige, 
ItniSwi,  (HeraMUB  iMmpt  UniMd  8tatM») 

SerTEMBER  2. 

ImprovemiBtB  In  »ad  ooaaeotod  with  eloetrte  tnuncaro. 
WiUiua  EMn  Heye,  70,  Market-etraet,  Mencbaeter. 
(Charho  Bmnra,  Fmboo.) 

ooanoetod  with  aleefcleelly 

William  Edwin  Heys,  70,  Market- 
(Gbitflee  Brown,  fruce.) 


1486ft,  Ab 


wlroa,aad  tut  maklnf 
aiaaMBto  to  eleetrle  Ufiitlac.  Ouitave  Adol|>he 
Ceaiiot,  85,  SoutbamptOD-buildinga,  London. 

B»«Bt  to  toewdeieert  eleeli  le  lamp*. 
Bdmid  Alfred  Cbwlnghniw,  SB,  SoaUHmtpton-baildii^Ea, 


14911. 

14912 

149  Hi. 
140SiO. 

14WS. 
14067. 

14887. 

IM14 

lo02r>. 


I .  I  T  I  M  BKR  3. 

An  improvenmit  la  etoetri*  H^Ht  awltotaw.  R.  E 

Xewington  and  E,  Prfddle,  4,  Barcy'itNet^  Gletbanwall, 

London. 

Telephone  reoeivor  anpporte.  William  Nathaniel  Marcu«, 
97,  Newgate-Rtreet,  I/indon.  (Date'  nppHed  for  under 
Patent«  Act,  1883,  Sec.  103,  10th  February,  1S91,  beii^ 
d:U4'  of  application  in  United  State*.    ^Complete  apeciti 

m:  1  II,./ 

Telephone  month-pleeea.  William  NntfaanicI  Marcus,  97, 
\ew^';ito-atrcet,  lyondon.  (Date  appliol  for  under  Patents 
Act,  IMS,  Sec.  103,  l(»th  February,  IH'Jl.  being  date  of 
uppllcntkin  in  United  Htatea.)  (Complete  s|jecification.) 
ImprnvmoBta  la  megmrtliT  atparatmra.  Thomaa  Williusi 
Arnold,  ffi,  Cobnore-row,  BkmingbuB. 


Kwl  Sebniatn,  18,  Bnddni^^'eteeet,  Landoa. 
Sxmionat  4, 
MatiBB  ta  ten»^e«aa    William  Bmtj 

Brown,  8,  Quality-court,  London.  (Complete  eperifiratlnii } 
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NOTEa 


Taoslers  Cable.~The  inanpmtion  of  tba  cable  from 
Ikngiere  to  Tarifa  took  place  on  Tuesday. 

ChathMTi. — The  Chatham  town  councillors  an 
tbiolmg  of  having  11m  Oonndl-nMni  lighted  by  elaetrie 

light 

Old  Students'  AaMoiatlon.— Mr.  W.  E.  Esson  has 
been  again  nonunated  as  the  presideot-etect  of  the  Old 
Smdviti^AMOentiaD. 

Xpcwieta. — ^The  arc  Ught  which  the  Ipswich  Lighting 
Committee  agreed  to  pay  £16  a  y«ar  to  Moam.  Fraaar, 

was  started  last  Ftid&y. 

Olasg'ow.— Negotiations  are  pending  by  which  the 
Glasgow  Corporation  ia  to  Imy  tha  alaatrie  aaotcal  atation  of 
MenrB.  Muir  and  Mavor. 

Slootrio  Railwaya  in  Roaain.— The  first  electric 
railway  in  Bonia  is  being  constructed  at  Kiev  by  tho 
Altgainaiiie  Blaetcia  Ooni|MUiy  oi  BsrUn. 

Dnndae. — As  will  be  seen  by  the  fall  report  elsowhore, 
tho  Duiuloe  Gas  Commission  has  resolved  to  spend  £15,000 
to  ^30,000  on  a  preliminary  electric  central  station. 

Dorwdu. — The  Town  Council  of  Darwen  are  8i>ciKliiig 
£10,000  on  improring  their  town.  The  present  might 
be  a  favourable  moment  for  intradueing  tha  elaetrie  light 

Paris  Ifatlonal  Library— It  is  hofxxl  that  the 
fiiblioth^ue  Nationale  at  Paris  may  be  lighted  by  elec- 
tridty  daring  the  coming  winter.  The  Bndget  grants  how- 
aver,  haa  not  yet  been  nnda. 

Bradford. — At  the  Bradford  Town  Council  meeting,' 
last  week,  Alderman  Priestmao  stated  that  there  was  a  loas 
of  £S0  on  the  worUog  of  the  eleetrio  tigbting  department 

in  the  last  half  year.  He  had  no  donbt  that  next  half- 
year's  workirifT  wnnld  yield  a  profit. 

Slectrie  Traotion  at  Mndrid. — The  question  of 
elaetrie  traetion  on  the  tnunwajra  ia  occupying  much  atten* 
tion  at  ^ladrid,  we  iiiulerstaiHl.  It  is  reported  by  the 
Sfiaoiah  (lapera  that  one  of  tho  four  tramway  companies  of 
Igadrid  ia  intending  to  inatal  the  Gordon  etoaedeondnit 
asrotam. 

MoJvem. — At  the  Malvern  Local  Tloanl  on  Tuea<lay,  a 
letter  was  received  from  Messrs.  GrilStbs  and  Milhngtoii, 
of  Wbnenter,  asking  upon  what  tenne  the  Board  woold  be 
prepared  tu  grant  the  right  which  had  been  obtained  to 
supply  the  eleetrio  light  The  deoiaion  npon  the  question 
was  deferred. 

BMid  Dynimaar^We  notiee  a  neat  and  simple 
arrangement  of  hand  dynamo  made  by  Societa  Elettrica 
Industrialc,  of  Milan,  which  can  be  used  for  lecture  exfieri- 
mentc  for  charging  small  accumulators,  lighting  small  lamps, 
or  driving  small  motors.  It  is  of  inveoTted  magnet  type, 
pving  opportunity  for  inspection  of  armature. 

Testing:  Cables. — We  notice  that  a  useful  work, 
en^tled  "  A  iYactical  Guide  to  the  Testing  of  Insulated 
Wins  and  Oahie*.'*  Herbert  Lawea  Webb)  member 
American  InKtitiito  of  Electrical  Engineers,  and  of  the 
Institution  of  Electrical  Eogioeers,  London,  after  having 
baea  pabliabed  in  Ameriea,  ia  heiag  aim  |Mibliihed  in  thia 
cewitiy  by  UeaMs.  8pon, 

Accident  on  tbe  Portrtista  Eleetrio  Railway. — 
Two  trams  got  u{>on  the  same  line  on  tbe  Giant's  Causeway 
eleetrio  tramway  laat  Saturday  m<imin^,  and  thinking  the 
can  were  gpmg  to  eo]]ide»  Mr.  BmU  and  hie  wile,  of 


FT'T.'lif-ix,  jumped  from  tbe  car.  The  cars  were  stopjMjd  just 
as  they  touched.  Tbe  lady  was  seriooaly  injured,  and  the 
drivem  were  inraiediately  amated. 

Vlwaitoii. — ^At  the  meeting  off  the  Tiverton  Town 

Council  last  week,  Mr.  Grason  said  he  was  sorry  the  report 
of  tbe  Electric  LighUog  Committee  had  not  yet  been  piro- 
peied,  bat  It  would  be  in  their  handa  before  the  next 
meeting.  Meanwhile  it  was  tbeiffht  desirable  that  the 
whole  of  the  Council  should  pay  an  offlcial  visit  to  the 
electrical  engineering  exhibition  at  Taunton. 

Mnnioh. — The  builder  of  the  Casst;!  olectricity  works, 
Herr  von  Miiller,  has  laid  before  the  Munich  maide^pal 
authorities  his  project  for  the  utilisation  jf  thn  water  power 
of  the  Isar  for  electrical  purposes.  A  preliminary  force  of 
1,900  h.|k  can  he  obtained,  wliieh  will  he  need  to  pirodiiea 
rotary  currents  of  2,000  volts  pressure.  It  ia  propo^f  d  to 
put  transformers  in  Mch  factory  for  altemate<urrent  motors 
as  well  aa  light 

Eleetrio  BiUiid  Ite.— -Mr.  William  I^tee,  of  Boston, 
is  introducing  a  neat  little  invention  for  the  ladies — a 
l>endant  to  the  electric  cigar  Ugbter — in  the  shape  of  an 
elaetrie  hand  fui.  Urn  winga  fold  op  and  aHp  hi  the 

handle ;  on  unfolding  and  connecting  to  a  wall  socket, 
pressure  on  a  little  knob  seta  the  tiny  fan  rotating  and 
sending  "a  gentle  breeee  to  eool  the  j^ow  oi  beauty's 
o'ecflnahed  eheak." 

Bradford  Monlolpol  Boildings.  —  Tenders  are 
invited  for  carrying  out  works  required  in  connection  with 
the  lighting  by  electricity  of  eertunroonMintbeUmilejpal 
Riiilding»,  for  the  Hradford  Corporation.  Plans  and  specifi- 
cations  may  be  seen  at  tbe  office  of  Mr.  W.  T.  M'Goweo, 
town  elerk,  Town  Hall,  Bmdfotd.  Sealed  tendeca,  endorsed 
"Tettdor  fur  Electric  Lightmg;'*  to  be  farwaided  to  the 

town  ciPrV  hv  ']^'\h  :nst 

Proposed  Eleotrical  Extaibition  in  aiaasow.— 
The  aoeeeas  which  attended  the  Indnatrial  Exhibition 

recently  held  in  tbe  East  End  of  Glasgow  had  led  to  tbe 
aoggesticm,  says  tbe  SceUman,  that  an  electrical  engineering 
exhibition  should  be  promoted  in  the  same  bnilding  during 
the  winter  months,  and  a  proepoctUA  haa  been  issued  sotting 
forth  the  nature  of  the  articles  to  be  shown.  One  of  the 
principal  attractions  would  be  Bu&Io  Bill's  Wild  West 
Show,  which  in  any  case  will  vuit  the  diitrietin  November 
and  xemaia  till  Febriiary. 

CologTie. — The  electric  distribution  from  tho  now 
central  station  at  Cologne  is  by  alternate  currents  and 
transfonnera.  Tbe  eaUea  are  buned  in  aaphalta  poured 
into  wooden  conduits.  Ilcrr  Hogcncr,  the  director  of  this 
station,  is  greatly  in  favour  of  transformers  as  against 
aoenmnlatori.  He  states,  in  flluatration  oi  hie  viewa,  that 
the  efliciency  of  the  accumulators  in  the  Darmstadt  station 
h:us  dropi>ed  from  62-1  to  57 '8  per  cent  within  a  year.  It 
is  clear,  however,  that  diAMreneee  of  manipulation  might 
caoae  each  variationa  from  one  year  to  another. 

New  Zealand. — Tbe  T«)wn  Council  of  Launceston, 
Tasmania,  it  is  stated,  proposes  to  introduce  the  electric 
light  at  an  estimated  cost  of  £50,000,  to  be  generated  by 
water  power  at  a  distance  of  some  three  miles    The  town 

has  obtained  an  Electric  Light  Act,  in  which  tho  cui  inu'? 
provitiion  is  inserted  that  thu  ^o».t  of  ulectric  tsupply,  butlt 
for  public  and  private  puriMises,  may  be  met  by  a  rate,  not 
to  exceed  7  per  cent.,  in  the  way  the  water  sui>pl\  is  paiil 
for  in  this  country.  Where  tbe  current  is  not  used,  or  is 
not  available!  the  rate  ia  to  be  reduced  to  one-fourth. 

■laatria  Malaff  la  Satttb  MMia^—A.  pvopoaal  baa 
been  made  to  tiaa  elaetrie  tiwtMBiaaion  of  power  at  the 
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Eureka  Mine  of  the  Victory  Hill  Consolidated  Mming  Ck>m- 
pany,  South  Africa.  Both  mine  and  mill  would  be  fnnnahed 
wjtli  all  the  light  and  power  iieceasary  for  working    It  is 

propoBod  to  lay  down  a  100-h.p.  plant,  GO  h.p.  of  which 
would  be  delivered  at  iho  power  station  at  the  mine.  The 
]>riwcr  would  be  obtained  from  iurbinM  placed  near  the 
junction  of  the  Golden  Valley  Btreara  with  the  Kaap  river. 
Water  enough  for  the  plates  of  a  25  Btamp  mill  would  be 

St.  Helens. — At  the  montUy  meeting  of  thftSk  Helena 
Town  Hall  Committee,  on  Wednesday,  the  question  of 
lighting  the  Town  Hall  by  electricity  was  discussed  at  groat 
kuigth.  Conndllor  Martin  had  suggested  that  the  surveyor 
should  get  out  specifications  and  ask  for  tenders  for  the 
lighting  of  the  Town  Hall  on  an  alternative  plan.  In  the 
first  place,  tenders  might  be  obtained  for  the  Ughtiog  of  the 
whole  of  the  buildings,  with  the  exception  of  the  police 
staiioa;  and  in  the  second  place  for  the  lighting  of 
wmiMj-wm,  Chnuidll^lianhcv;  and  the  aoaniittae  rooow 
only.  TUa  aqggaatkm  was  niiaainoadjr  adopled. 

Antomatlc  Speed  Counter. — A  neat  little  instrtj- 
ment  has  been  devised  by  hL  Bedier  to  overcome  the 
d iffieoltiai  and  tronhlaa  uaually  eKperieDoad  in  tahhig  the 
speed  of  axles.  No  seconds  watch  is  required,  and  no 
attention  is  needed.  The  counter  contains  two  hands,  a 
■imple  aet  of  wateh  gear,  and  a  aounter.  The  handa  are 

brought  to  zero,  and  the  gear  wound  up,  and  the  first  band 

set  for  the  time  required — one  miuute,  30  or  15  seconds. 
The  triangular  aharp  ateel  end  of  tiie  eountarirheel  is 
placed  to  the  axle  to  Vie  tested.  This  starts  the  mechanism, 
ooanta  the  turns,  and  the  hand  is  automatically  stopped  at 
the  end  ef  the  time,  showing  exactly  the  nnaaher  of  revolv- 
tComa. 

Telephone.  Messrs.  WbittaVcr  r,rc  nlrnt  to  publish  a 
|>ractical  handbook  on  the  telephone,  dealing  specially  with 
telephonic  ezehangea,  by  Mr.  Joseph  Poole,  of  Mancheater, 
who  has  been  connected  w!tb  these  exchanges  since  their 
first  eetablisbmeot  in  this  country.  The  subject  is  of 
pftrUcoIar  interest  at  the  present  time  on  account  of  the 
expiration  of  the  master  telephone  patents  and  the  conse- 
quent great  ezteasion  likely  to  take  place  in  telephonic 
instattationa.  The  book  is  intended  to  aopply  Uie  existing 
want  of  a  thoroughly  practical  manual,  of  moderate  size  and 
cost,  describing  the  latest  developments  of  the  subject  and 
suitable  for  the  requirements  of  telephonic  employees  and 
uaen  of  the  tataphone. 

Middlesbroosrh.  —  At  last  week's  meeting  of  the 
Middlesbrough  County  Council,  Mr.  J.  A.  Jones  moved 
"That  the  time  has  arrived  for  the  Corporation  to  take 
steps  to  introduce  the  electric  light  into  Middlesbrough  for 
the  benefit  of  the  people."  lie  said  if  the  electric  light 
was  introduced,  the  gas  works  would  be  wanted  just  the 
same  aa  ever.  Something  like  ^90,000  in  expenditure  on 
electric  machinery  would  ^ivc  them  something  like  2,000 
incaadeaeent  lighta.  He  mentioned  London  and  other 
towna  where  the  aleetrie  light  waa  working  successfully. 
Coiincillor  Ilinton  seconded  the  resolution.  After  debate, 
Aldemuo  Archibald  moved  that  the  matter  be  referred  to 
the  General  Fttrpoaaa  Committee.  Alderman  Archibald's 
amendment  waa  aaoondad  by  Cooneilkir  Mdl^Rhhui,  and 
agreed  to. 

Bodmin  Town  OonnelL—  At  a  meeting  of  the  Bodmin 
Town  Gonneil,  held  on  ISieaday  kat  week,  the  Mayor  (Mr. 

J,  R.  Collins)  pre.Hifling,  the  Lifjhting  Committee's  report  was 

considered.  At  the  previous  meeting  of  the  Council  the  ques 
tion  of  fUunlnating  the  atraeta  wf^  the  electric  Ughtcane 
on,  and  the  town  «derk  was  directed  to  write  for  prices.  The 
aubjeet  when  af^aia  vaiaod  «a«  rooeivad  with  dertaive 


laughter,  but,  when  the  replies  were  road,  it  proved  that 
the  electric  lighting  of  the  streets  would  coat  eonaidaialiljr 

less  than  gas.  The  matter  was  referred  to  the  Lightiiig 
Committee,  who  it  is  hoped  will  do  all  in  their  {x>wer  to 
bring  the  matter  to  a  successful  issue.  The  SQggeation  ii, 
however,  resented  by  many  of  the  couneillori,  who  an  Hid 

to  be  sbarcliolders  in  the  Bodmin  Gas  Company.  Thaamd 
contract  for  gas  lighting  was  approved. 

SiMfleld. — At  the  meeting  of  the  BhaffieU  Coanty 
Council,  last  week,  a  resolution  was  carried  by  24  votes  te 
19,  to  the  effect  that  before  the  Parliamentary  Powers 
Committee  enter  upon  any  detailed  examination  of  the 
tanna  (rf  any  company,  or  make  any  agreement  with  any 
company  with  res[)ect  to  the  supply  of  electricity  to 
Sheffield,  they  shall  have  the  definite  instructions  of  the 
Council  as  to  whether  they  will  or  will  not  themselves 
ap[)1y  for  a  provisional  order  authorising  them  to  supply 
electricity  in  the  borough  under  ibe  £lectric  Lighting  Acts. 
The  opinion  of  the  majority  waa  that  it  would  he  batter  if 
satisfactory  arrangement?  rould  be  made  to  allow  a  compsn}- 
to  make  application  for  the  order,  whereas  the  minohtj 
wiahed  the  Oouneil  to  at  onae  take  the  necaamy  atafiafiir 
applying  for  the  Order  andaftenrardatoanpplytha^^k 
to  the  town. 

Telgamontli. — The  people  of  Teignmouth  are  in  tha 
position  of  requiring  an  extenaion  of  lighting  facilities.  It 

has  been  proposed  to  lay  additional  pas  mains,  and  at  the 
meeting  of  the  Local  Hoard  on  Tue^iay  the  question  vu 
diecu8se<].  It  was  proposed  to  reduce  the  rate  for  gas  froa 
4s.  2d.  to  3s.  9d.  per  1,000  cubic  feet.  Mr.  Stooko  thongbt 
that  the  electric  light  should  be  introduced  before  tbi« 
amngament  waa  cairied  out;  the  gaa  worha  woutd 
then  bo  >::fficient.  The  chairman  said  ho  bad  had 
oorrespuudence  with  an  electric  light  corojuany,  and  tb« 
manner  had  promiaed  to  come  over  and  aae  wlist 

machinery  svould  be  rcquii'ed  if  a  station  were  started.  It 
was  finally  decided  that  the  price  should  be  reduced  and 
that  £6,000  be  spent  in  eztenaiona.  The  electric  light  «ss 
further  discussed,  and  it  was  decided  to  ask  the  electric 
light  company  to  explain  to  the  Board  the  probable  cost  vi 
a  station. 

Chioagro. — The  construction  of  the  buildings  for  tbe 
Chicago  Exhibition  is  being  ra|)rdly  pushed  furwurd.  Tbe 
ground  enclosed  in  a  fence  six  miles  long  is  a  huge  vork- 
ground,  with  waggom  on  all  ndea,  and  teeming  with  awfc- 
men.  The  large  buildings  are  beginning  to  rise.  The 
foundations  of  tbe  electricity  and  mine*  and  mining 
bnildinga  are  already  eomfdated.  Upon  the  aitaa  of  th> 
horticultural  and  traiis[Kirtatioii  buildings  all  prelimiiurv 
work  ia  completed,  and  hundreds  of  tons  of  material  ut 
ready  to  be  placed  in  position.  Hundrada  of  ataa  ar* 
engaged  on  every  possible  sort  of  construction  work  - 
laying  water  mains,  electric  light  plant,  modelling  for  tbe 
exterior  decorative  work  atid  davelo[Hng  landaeapa  aflM* 
aronnd  the  ornamental  waters.  The  ezpoiltton  ground 
will  soon  be  as  busy  by  night  as  by  day,  as  arrangemenU 
have  just  been  made  for  the  electric  lighting  necessary  for 
night  oooatroetion. 

Riohard'n  Aro  Light  Carbon.— It  will  be  remerahercJ 
that  the  arc  light  carbon  of  Mr.  Saunderson,  which  wo 
daaeribed  some  time  ago,  had  an  aabeatoa  mklk  eondoctiag 
an  hydrocarbon  liquid  or  vapour  into  the  arc.  In  this  caM 
the  wick  was  on  the  inaide  of  the  carbon.  This  carbon  ptt- 
sented  aone  eonaiderable  advantagaa  in  higher  InrnhMMt/t 
but  the  practical  advantages,  at  any  rate,  have  not  yet 
ceeded  in  gettiog  it  put  upon  tbe  markeU  Tbe  disadvanti^e* 
of  the  Saundanon  carbon  may  be  to  some 

extent  obnstw 

in  the  simple  arrangement  pto:>.:re  l  tn  Mr.  Walter  S. 
Biobard^  of  Natick,  lilaaaachaaatts,  who  merely  runs  » 
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wick  of  mineral  wool  outside  the  carbon,  bound  thereto  by 
fastenings  of  wire.  A  thimble  of  liquid  hydrocarbon  is 
placed  at  the  bottom  of  the  carbon,  wbioh  mounts  by 
capillary  attraction,  and  as  the  wick  is  exposed  to  the  iiir 
the  whole  way,  it  is  only  attacked  by  the  beat  at  the 
h»wdi»te  poiiit  whan  tho 

Eleotrio  TroU«y  Rods. — Ooosiderable  diflSculty  bae 
been  experienced  in  desi{»ning  for  o%'erhead  electric  tram 
lines  a  trolley  rod,  which  shall  bciid  up  and  down,  to  the 
right  or  left  without  leaving  contact,  and  at  the  same  time 
to  be  cheap  and  simple.  Scores  of  designs  of  varionB 
principles  have  been  made,  especially  on  American  lines, 
whore  the  demand  ia  gnator  than  io  Eof^nd,  embodying 
all  kinds  of  springs  and  counterbalance  movementa.  But 
nothing  simpler  or  cheaper,  as  far  as  we  are  aware,  has  been 
ptppnaad  than  tint  oaad  on  the  Sehneksrl  orerhaad  eondnetor 
tram  line  at  the  Frankfort  Exhibition,  which  consisU  simply 
of  an  ordinary  coiled  conical  spring  (such  aa  is  made  by 
aHtUng  a  metal  tube  spirally),  one  end  fixed  to  the  roof  of  the 
car  and  the  other  bearing  a  socket  for  the  trolley  rod. 
Thia  arxangament  has  no  need  of  adjustmenta,  is  perfectly 
flKdbla^a^gmenotRHihlewhataver.  It  ahoold  aniienede 


Canadian  Cables. — The  telegraphic  system  of  one 
section  of  the  empire  has  of  late  been  undergoing  marked 
ddvalopmant  Mr.  Hoamer,  the  manager  of  the  Canadian 
Pacific  telegraph  system,  wxs  in  Europe  recently,  and  it  is 
now  announced,  says  the  Financial  News^  that  while  here 
the  controlling  interaat  in  the  Halitaz  and  Bannnda 
cable  was  secured  by  a  Canadian  syndicate  in  which 
friends  of  the  Canadian  Pacific  Railway  Company 
figure  hrgely.  The  reanlt  wiU  be,  Mr.  Hosmer  says, 
tile  lajvig  of  aOB*  1|IOO  miles  of  additional  cable  in  the 
near  future,  while  a  very  material  reduction  will  be  brought 
about  in  the  almost  prohibitory  rates  between  the  West 
Indies  and  Canada,  the  United  States  and  Europe. 
**  Thus,"  says  Mr,  Hosmer,  "  the  system  will  supplement 
the  Candian  Government  policy  to  cultivate  trade  with  the 
'W'est  Indiea ;  for  eheap  telegraphic  rates  eannot  do  other- 
wise than  promote  closer  and  more  oxtenaive  banaeta 
rolatiooa  with  the  Canadian  Dominion. 

IHuidM  huBnuiry, — On  Monday  a  quarterly  eonrt 
of  the  governors  of  the  Dundee  Royal  Infirmary  was  held 
ia.  the  Town  House  Buildings.  The  cbainnao  (Mr.  Thos. 
Maitland)  aud  aft  the  last  meeting  the  governon  sanctioned 
Use  introduction  of  electric  light  tu  the  infirmary,  at  an 
estimated  cost  of  about  £300.  Un  approaching  the  matter 
more  closely,  the  directors  found  that  the  estimate  included 
only  the  pvoviaion  of  aafficient  power  to  provide  for  the 
lights  which  were  now  necessary.  They  thought  it  wise 
to  have  some  reserve  power.  It  would  cost  comparatively 
little— aboot  166— aa  they  had  auflieient  engine  and  boiler 
power.  He  moved  the  following  resolution,  which  was 
seconded  by  Mr.  J.  C  Keillor,  and  unanimously  carried  : 
"With  TCioNooe  to  the  eleetrie  lighting  of  eertein  parts  of 
tho  hows  at  an  estimated  cost  of  £^9!i,  authorised  at  last 
amHial  eonrt,  the  governors  approve  of  and  authorise  the 
aeeeiptanoe  of  a  hrgar  atie  of  ongiBie  anl  dynamo  than 

originally  estimated  for,  so  aa  to  allow oC  additional  UghtB, 
at  a  further  estimated  cost  of  £65." 

The  Lanflen  Transmission. — The  further  particu- 
lara  with  reference  to  the  transmission  of  power  from 
IjUlffen  to  Frankfort  (from  the  Tinus,  given  elsewhere) 
will  be  interesting  pending  full  details  of  tents,  which  will 
doitbtleaa  be  forthcoming  shortly.  The  eonrent  supplies  at 
present  1 ,200  glow  lamps,  of  which  part  arc  arranged  in  letters 
''Lauffen  Kraftubertragung " —  (Lauffen  trausoiission  of 
pomr) ;  the  WMndw  of  the  power  drivoa  a  centrifugal 
I  lorn  Mtarfall  3Sfb  h||^  The  eflioieoey  iaatated  aa 


7"  per  cent  ,  )vit  this  is  evidently  a  rough  estimate.  Exact 
details  wheu  the  lull  pressure  of  25,000  volts,  and  the  full 
powwof  600h.p>agetran»initted, wMlbeawaited  with  interest 
It  may  not  be  out  of  place  to  state  that  the  English  agents 
of  the  AUgemeine  Electric  Company,  whose  plant  is  used 
in  thia  memorable  iastaUatieB,  an  tiie  Keys'  Eieetrie  Com- 
pany,  of  Charing  Cross  road,  London,  in  whoso  premises  a 
small  installation  on  this  system  will  be  exhibited  within  a 
few  weeks.  Mr.  Bedeeitiann  ia  nov  in  Frankfort  to 
conduct  tests,  and  to  anange  for  the  bringing  over  of 

sample  ]^hv.t 

Hove  (Sosaox). — As  will  be  seen  by  the  advertise 
ment  ebeirhereb  tiie  Horn  Cbmmiaaioiiecs  are  prepared  to 

receive  proposals  from  companio!!  or  persons  willing  to  take 
over  the  undertaking  and  statutory  powers  ias  the  supply 
of  eleetrieal  energy  in  Hove  veated  in  the  Oommiaaionein 

by  the  Hove  Electric  Lighting  Order,  1S90.  The  pro- 
visions to  be  dealt  with  in  such  proposals,  which  include 
the  ereetion  of  the  neoeaaary  bdldinga,  -works,  and 

machinery,  and  the  laying  down  of  the  distributing  and 
other  mains,  the  price  to  be  charged  for  electrical  energy 
aupplied  aa  well  fat  public  pur{>aseB  aa  to  private  con- 
Burners,  terms  for  sale  of  undertaking  to  the  Commissiuners 
at  a  given  period,  and  other  particulars,  may  be  obtained 
at  the  town  clerk's  ofiSce,  Town  Hall,  Hove,  on  pay  ment  of 
X5.  58.,  which  will  be  refunded  on  a  proposal  being  sent 
in.  The  Hove  Electric  Lighting  Order,  1890,  may  also  bo 
scuu  at  the  Town  Hall.  Proposals,  addressed  to  the  town 
clerk,  Town  Hall,  Hove,  and  endorsed  "  Proposals  for 
Electric  Lightiog,"  will  be  raoeiTed  ap  to  the  2$th  day  of 
October  next. 

InTomess.— At  a  meeting  of  tin  InreraeM  FoUee  Com- 
missioners, on  Monday,  Bailie  Jonathan  Boas  directed 
attention  to  the  report  of  the  gaa  manager,  in  which  he 
stated  that  owing  to  the  yearly  increasing  consumption  of 
gas  in  the  town  additional  maebinery  and  holders  would  bo 
rdiniro'l  at  the  gas  works,  and  he  estimated  the  cost  at 
about,  £10,000.  Before  embarking  on  such  a  heavy  expen- 
dituie,  Bailie  Roaa  thought  the  Commissioners  should 
consult  an  engineer  on  the  subject  of  lighting  the  town  by 
electricity.  It  had  been  suggested  that  the  iiccos^ry 
motifie  power  might  he  obtained  from  the  river  or  from 
Loch  Ness,  or  even  from  the  Fall  of  Foyei-s.  Ho  thought, 
huw&ver,  a  committee  should  be  appointed  to  make  full 
enquiry  into  the  wh<de  anb|eet  of  eleetrie  lighting,  with 
power  to  consult  a  practical  engineer,  and  to  bring  up  a 
report  as  to  the  probable  coat.  Kx-Bailie  M'Beau,  who 
seconded,  espreeaed  the  opinion  that  the  town  eould  aft 
least  light  all  the  principal  streets  and  public  buildings  by 
electricity  at  a  leaa  cost  than  that  estimated  for  the  con- 
struction of  additional  woEha  at  the  ga*  works.  The  motion 


Electric  Heaters. — Heating  by  means  of  electricity 
has  not  yet  elevated  itself  into  the  sphere  of  "  practical 
politiea  "  in  Eo(^nd,  thoogh  in  the  States  electric  heaters 
are  used  in  the  electric  railway  cars.  The  kind  there  used 
is  that  devised  by  Dr.  Burton,  depending  on  the  well- 
known  generation  of  heat  by  direct  reaialanoe  to  etwrent. 
This  method  has,  however,  one  scientific  objection,  in 
that  a  large  current  is  required  to  warm  the  resistance 
wires  In  the  heater,  and  a  laige  eonrent  also  heats  th« 
conducting  wires.  Mr.  Gnttmann  in  his  electric  heater 
contrives  to  obtain  great  heating  effect,  with  small 
current,  by  using  alternating  currents  of  high  tension, 
passed  into  a  magnet,  whose  pole  is  placed  just 
beneath  the  plate  of  the  cooking  stove.  The  rapid 
alternation  of  polarity  in  the  iron  soon,  tof^ether  with  the 
genemtion  of  seeondary  eddy  ourreoto  of  great  quantity, 
and  the  pkto  may  be  kept  aufficieuUy  hoi 

Digitized'by  Google 


268      TflE  ELECTRICAL  ENGINEER,  SEPTEMBER  18,  1891. 


to  boil  water  or  cook  food.  Aa  the  maximam  beat  U 
gtoentod  at  th«  lower  lorfue^  tiie  pktQ  b  fiianad  with 

air  holes;  the  top  of  the  maf^net  jtoIcs  are  also  protected  from 
heating.  Mr.  Qattmann  shows  an  electric  stove  lined  with 
hriek,  any  ehamlMir  or  plate  of  wUeh  can  1m  immadiatcly 
heated  up  to  any  desired  temperature  by  toniag  Mid 

adjasting  the  switches. 

ChiftM&ont. — The  Ohislehurst  Parochial  Committee 
on  Mmdfty  again  dfwoMed  the  propoeal  of  the  Eketric 

Lighting  Supply  Company,  with  rnspcrt  to  obt;iinirig  a  pro- 
viaional  order.  If  the  order  is  obtained  Hoveral  large  pro- 
perty owners  wOI  fix  tiie  nleelrie  lif^i  to  the  iHnuae  owned 
by  thcni.  Mr.  R.  G.  Mullen  said  if  the  company  were 
allowed  to  obtain  a  proyisiooal  order  they  would  have  a 
monopoly  throughout  the  parish,  ^tb  bad  been  tb«  view 
which  had  actuated  the  Bromley  Local  Board,  of  which  he 
was  clerk,  in  obtaining  the  powers  for  themselves,  in  order 
that  they  should  have  some  control  over  the  lightini;  of 
thnir  dntriott  If  the  local  authority  applied  there  would 
bean  expense  of  about  £100  in  printiner,  and  about  £"0  in 
House  of  Commons  expenses,  i  hat  would  be  ail  if  tno 
application  were  not.  opposed,  and  their  own  officials  acted 
:i?  in  the  ease  at  Bromley.  The  consideration  of  the  matter 
was  adjourned  until  the  next  monthly  meeting,  in  order 
tbat  erwy  member  might  be  praeent  An  agitation  baa 
roT:]mf»nced  at  Ridcup  for  the  electric  light,  and  aa  Sidcup 
is  a  town  carved  out  of  the  parishee  of  Chialehurst,  Foots 
Oray,  Bexley,  and  Eltham,  ft  oomea  under  the  aame-eentrat 
body — the  Bromley  Rural  Sanitary  Anth  rrity — who  wi!l  have 
to  obtain  the  proviaional  order,  shguld  the  local  committees 
deeade  in  favour  of  eo  doing. 

nymonth. — At  the  Plymouth  Town  Council  meeting 
last  week,  Mr.  F.  W,  Harris  movt  1  tbe  adoption  of  the 
report  of  the  Works  Committee,  which  contained  the 
folbvwbig  aneogat  ether  reeonimendatiiMiB :  '*Tb«t  Heana. 
F.  W.  Harris,  Ciiming,  Bray,  Lapthorn,  Kerswill,  and  Lcth- 
bridge  be  appointed  a  sub-eommittee  to  confer  with  the 
engineer  of  tbe  Devon  and  Cornwall  Eleatrie  Lighting 
Company  with  reference  to  the  lighting  of  the  boiongh  with 
electric  light.  That  tenders  be  invited  for  the  lighting  of 
tbe  borongb."  In  reply  to  questions,  Mr.  Harris  said  the 
committee  would  be  glad  of  any  assistAncc  from  the  Elec 
trio  Lighting  Committee  in  the  matter  of  the  arrangements 
with  tbe  Devon  and  Oomvall  Eleetrio  Lighting  Company. 
He  nnderstood  that  another  eommunication  had  been 
received  from  the  company,  and  that  it,  together  with 
further  information  from  the  surveyor,  would  be  laid  before 
tbe  eemmittee.  A  correspondent  to  the  JFofam  Momimg 
.Vw?  miggesta  the  utilisation  of  the  water  jx>w*t  in  the 
town.  He  pointa  out  that  there  is  a  good  fall  at  Drake'a- 
place,  at  the  King's  Mill  site,  and  the  old  Providence  Mill 
fiito,  all  belonging  to  the  town.  There  need  bo  no  difficulty 
at  all  in  piping  it  to  convey  the  water  to  the  sites.  The 
town  wodd  tbne  aave  tlie  eoit  of  eteam  power,  and  aa  tbe 
plant  would  only  be  worked  by  night,  wastr  v-att>r  not 
required  by  the  inhabitants  would  be  used,  which  would 
tbw  belp  to  l^faten  the  mtee. 

DaMtir  Iiidiifltrlal  Exhibition.— During  the  past 

month  an  industrial  exhibiiion  has  been  held  at  the 
iJrill  LLill,  Derby,  where  electrical  appliances  were  exhibited 
by  Messrs.  John  Davie  and  Son,  of  Derby.and  tbe  National 
Telephone  Company.  In  the  engine  room  at  the  entrance 
were  some  four  or  five  engines  at  work,  and  here  Messrs. 
Davie  exbibited  an  IS-nnit  eonpoand-woond  djnwniov 
driven  by  a"Trent"gxs  engine  ;  this  thn  uiio 'r  .f;  u^lvI 
for  lighting  the  hall  and  stage  with  incanUeaceul  lamps  of 
from  16  cp.  to  600  cp.   A  ff-ndt  dynamo^  driven  by 

another   engine,    w;i3    used    to    work  a    motx>r    for  an 

automatic  grain- weigher,  an  engraving  machine,  and  a 


ventilating  fan  placed  in  the  halij  the  whole  plant 
worked  pmrfaetly  from  tbe  beginning.   On  IIbmr.  Daitfi 

stand  in  the  h:ill  -"^rre  exhibited  a  large  variety  of  tcle- 
(ibones,  mining  bells,  and  Keys'  portable  primary  and 
secondary  lamps  (one  of  wbieh  for  nw  b  minee  givas 
IJc.p.  fnr  '0  hours  and  weighs  3|lb.),  and  an  extensive 
assortmout  of  their  well-known  dust-fnoof  fittings  for 
mines,  iron  works,  ships,  etc.  They  also  showed  their  new 
electric  workman's  time  check,  worked  by  hand  or  by  a 
clock  from  the  foreman's  office,  and  nnmerous  other  hsady 
applications  of  electricity.  Their  ezbSbite  as  a  whole  eon* 
prised  the  greater  number  of  the  departments  of  electrical 
engineering,  and  has  obtained  the  gold  medal,  M  WM  (be 
case  at  the  raining  exhibition  of  last  year. 

Kleotrio  StrMt  Oars  Mr.  Walter  H.  Gdbrailh, 

writing  to  the  Olasgow  Herald  upon  tbe  ittbject  of  the  intro- 
duction of  electric  cars  into  that  city,  says,  with  reference 
to  their  entcnaive  use  in  America,  "  I  visited  the  States  in 
spring,  travelling  right  across  the  Continent  to  the  Psrific^ 
and  I  had  ample  opportunity  of  t*i<it!ng  and  comyiirif  •  *ht 
American  system  of  streetcars  with  our  own,  and  it  requires 
no  very  pnietieal  eleetiieian  to  eee  that  we  are  about  ss  far 
behind  'Brother  Jonathan'  in  thia  respect  as  wo  possibly  can 
be.  The  objection  has  been  raised  that  electric  cars  are  not 
adapted  for  eteap  gradiente,  aneb  aa  Benfieid-etreat  or  ISn 
City-road,  in  Glasgow.  But  this  is  quite  a  mistake.  I  gpenti 
Sunday  in  Tacoma,  which  ie  built  on  a  very  steepslope,  inett 
of  tbe  streets  being  quite  as  procipitooa  as  (boee  leading 
up  to  Garnethill,  and  I  watched  with  great  interest  the 
electric  car  going  up  and  down  the  steep  incline,  and  do 
one  but  myMlf  aeeued  to  be  aware  tbat  there  was  any 
danger,  as  there  was  aliaolutdy  none  beyond  that  whicL 
existed  in  my  own  imagination.  As  legaida  spaed,  this  can 
be  regulated  to  the  district  and  in  aeeocdanee  with  the 
traffic,  but  it  must  be  apparent  to  all  that  it  ie  an  immetue 
advantiigc  to  be  ablo  to  run  the  cars  rapidly,  say,  up  tet 
sjieed  of  eight  to  ton  milea  aa  hour,  if  required,  ^ai 
not  be,  ss  at  present,  bound  down  to  the  orthodox  ioor 
miles  an  hour,  with  something  considerably  less  when  the 
car  is  heavily  loaded.  In  Victoria,  B.O.,  the  electric  can 
run  light  into  the  eoantiy,  and  go  at  a  rate  wbidi  alloes 
gentlemen  to  go  home  at  midday,  10  minutes  being  suffident 
to  take  them  to  their  destination.  The  car  runs  out  U) 
Esqtnmanlt,  eo  tbat  the  evening  oaa  be  epent  in  the  ooont^, 
far  away  from  all  temptation,  and  still  you  can  be  landed 
at  your  own  door  without  ex^ieriencing  the  fatigue  sixi 
ezeitement  eonneeted  with  railway  traveUing."  Anedwr 
corresj)onderit  suggests  that  an  exhaustive  report  should  hi 
obtained  on  this  subject  from  Sir  W,  Thomson  and  tbe 
president  ef  tbe  Institution  of  EngbManfa  Ola^pow. 

BlymfngH»m  Vnwm  Hnlt— An  inatallation  ef  torn 

import^^nce  in  Birmingham,  that  of  the  Town  Hall,  has  just 
been  put  to  a  preliminary  trial  in  the  presence  of  the 
committeemen,  with  satisfactory  remiHa.  The  Krahighsm 
Town  Hall  was  one  of  the  first  public  places  wherein 
the  electric  light  was  insulled  in  the  early  d»yii 
but  its  prohibitive  ooet  only  allowed  it  to  he  osed 
for  demonstrative  purposes.  The  present  lighting 
has  been  carried  out  by  Messrs.  WinfieU,  from 
specificatiotia  b}'  Mr.  Henry  Lea,  M.I.O.E., 
adviser  to  the  Town  Council,  the  current  being  obuined 
from  the  mains  of  the  Birmingham  Electric  Supply  Com- 
pany. The  lamps  are  suspended  from  the  eeiliJig  on  Urgi 
eleetroliera,  pciaeftially  twoeentralpendaat^oneef  SOand 
the  other  of  24  incandescent  lamj^  of  32  c.p.  These  supply 
sufficient  light  for  ordinary  occasions,  but  for  fuller  and  more 
brilliant  ilbuninalion  tbey  are  mppleaaented  by  16  smaller 
pendants  of  eight  or  10  lamp,  iich  \  , ones  of  single  lamp* 
are  also  arranged  under  the  gaUeriea.   The  total  number 
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of  lamps  in  the  great  haU  is  224,  equal  to  6,880  ap.  The 
pendants,  of  dasrical  dMign  hy  Umm.  Winlidd,  euty 

frosted  globes  without  shades.  Eacti  electrolier  issuspeniled 
by  steel  wires  in  such  a  manner  that  it  can  beraadilj  lowered 
br  filwning,  nptan,  or  altenitraa  in  tha  nmulMr  of  lamps. 
They  are  hung  36ft.  alx)ve  the  level  of  the  floor.  The  installa- 
tioB  extends  to  every  part  of  the  building,  in  all  containing 
4S6  hmp^  of  wbidi  373  are  of  33  cpi  and  Hha  rvamadw 
of  16  c.p.  The  size  of  cables  adopted  is  vwy  ]Mg%  three 
pain  coasiating  of  61  strands  of  No.  11  wire,  measuring 
MiiUo  ioaolation  about  3in.  diameter.  This  large  size  was 
adopted  to  keep  the  loss  in  the  building  to  within  two  volts, 
ol  which  J  volt  only  is  allowed  in  the  service  mains.  The 
BUtto  fnaes  and  switches  were  supplied  by  tbe  Electric 
Supply  Company ;  dw  wilUig  WM  dono  by  tlM  Midlaiid 
Electric  Lighting  Company,  as  snb  contractors  to  Messrs. 
Winficld.    The  lotiil  co.st  of  the  installation  \s  <£],500. 

■leotrlo  ResiBtAnce  of  Metal*.— M.  Le  Chatelier 
hM  proposed  to  characterise  the  varying  moleoQlar  atete  of 

metals  by  the  value  of  their  electric  resist.^nce,  and  to 
determioe  by  the  same  method  the  exact  temperatures  at 
iHneh  they  peaa  from  om  atate  into  another.  At  the  point 
of  tnvnsforTnation  the  resistance  does  not  suddenly  change, 
as  does  the  volume,  tbe  latent  heat,  and  the  greater 
nmnbor  of  phyakal  properties:  the  hw  of  inerament 

aloDe  ex{>criences  a  sudden  change,  giving  an  angular 
point  on  tbe  representative  curve.  For  iron  and 
niekal  the  raafatanee,  cold,  and  the  b«r  of  ineremeat 
are  identical  up  to  340deg.  C.  At  tbb  temperature  a 
sharp  angle  announces  the  well-known  transformation  of 
ni^eL  For  iron,  the  oorresponding  translormation  takes 
plaee  at  850d^.  Q.  Aban  each  of  these  temperatures  the 
eurves  of  resistance  aro  rectilinear  and  parallel.  The 
transformation  at  850deg.  alao  takes  place  in  carbon 
fcteei  and  Rilicium  stael.  This  affords  evidence  iu 
frtvotir  of  the  cellular  theory  of  M.  Osmond.  The 
fixity  ol  the  point  of  transformation  implies,  in  fact,  the 
aim|^  meehaoieal  jintapoaftion  ol  para  iron  wUh  the 
tirbidc  or  filicide.  In  nickel  steels,  on  the  other  hand,  the 
tnio&formation  of  the  two  metals  takes  place  at  a  deter- 
mned  tempentnra  for  each  aUoy,  intermediate  between 

8.')0dog.  and  340deg.    For  tbe  various  alloys  tested  this 

temperature  varies  between  iOOdeg.  and  600deg.  C.  Carbon 
stasia  gave  a  second  angular  point  at  the  temperatwe  of 

730deg.  C, corresponding  to  the  transformation  known  under 
the  name  of  recalescence.  This  point  remains  the  same  when 
the  amount  of  carbon  varies.  The  curves  of  electric  resist- 
ance have  not  given  any  other  indication  of  molecular 
transformation  of  iron  -ind  iu  alloys  If  might  not  be 
impossible,  however,  that  the  loss  of  luugaetic  properties 
of  iron  and  steel  which,  according  to  the  experiment  of 
T,edeboer  and  Dr.  Hopkinson,  take  place  at  "COdcg., 
correspond  to  a  third  molecular  transformation,  which 
would  be  the  point  op,  in  11  Oamond's  theory.  This 
transformation  may  be  prevented  by  the  tempering,  which 
is  not  the  case^  however,  with  the  trandormation  of 

ssodeg. 

Blakey-Emmott  Catalogae. — Halifax  possesses,  in 
the*h:ipL  of  M essrs,  RIakey,  Emmott,  and  Co.,  a  firm  whose 
electrical  works  are  of  considerable  and  growing  importance. 
We  are  jnat  in  reeeipt  ol  their  eatahigae,  and  from  it  gain 
some  interesting  details  of  the  extent  of  tbe  works.  Thc'^e 
are  shown  in  ooe  of  the  iUustratioas  in  the  catalogue,  and 
eover  a  toital  area  of  1}  acres,  eomprising  a  prinieipal 

works  of  seven  floors  and  several  outbuildings,  in  which  all 

biaocbes  of  the  trade  is  carried  on.  The  catalogue  illus- 
tnles  tbefir  «el>Iaw«D  alni^e^nagoet  **  Blakey^^mott" 
dynamo,  made  for  aU  aiMi  up  to  30,000  watts  capacity. 
Above  this  sua  they  ate  made  of  the  four-pole  iype^ 


The  armatures  on  the  two-pole  machines  are  Gramme 
type,  and  in  the  four-pole  maebinea  dram  type,  built  up  of 

charcoal  iron  discs  carefully  insulate<l.  The  c  >:  u^  are  insu- 
lated with  mica  before  being  wound.  The  winding  consists 
of  one  layer  only.  These  dynamoe  main  eiBeieot  motors 
and  develop  approximately  the  same  brake  horse-power  as 
required  to  drive  them  as  dynamoe.  The  Blakey-Emmott 
alternator  ia  a  handsome  machine,  consisting  of  a  huge  ring 
(in  two  parts)  with  14  internally  pointing  poles.  The  armac 
ture  is  simply  a  ring  built  up  of  iron  discs,  and  mounted  on 
a  metal  spider  axle.  Upon  the  surface  of  this  armature  Iho 
conductors  are  laid,  there  being  no  internal  wires  or 
crossings.  The  insulation  ia  of  mica,  and  the  brushes  are  of 
carbon,  ou  solid  collector  rings.  Tbe  magnets  are  sepa- 
rately excited  in  the  usmd  way.  These  allsraaton  woric 
well  in  panillol,  and  are  usually  made  for  100  cycles 
I)er  second.  "  Blakey-Emmott  "  transformers  are  shown 
— 9;600   to  10  voltSL    Tbe  illustration  of  a  model 

small  central  station  plant  already  carried  out,  is 
given  with  particulars.  Special  combinations  of  engine 
and  dynamo  for  restrietsd  space,  as  on  shipboard,  era 
shown  with  vertical  engine  of  moderate  speed  with  slow- 
speed  dynamo.  Switches,  main  fusee,  differential  arc 
lampt,  potential  and  corrent  meters,  Oidton  and  Sdmood- 
S<ni's  meters,  and  the  "  Blakey-Emmott "  gas  or  petroleum 
engine  also  appears  in  the  catalogue,  from  whence  it  is  seen 
that  the  firm  are  in  a  position  to  supply  entire  electric 
iqht  and  power  reqvirementa  of  their  own  mannfactnn. 

Ooaeemtrto  WIriM'  In  UvwrpooL— An  important 

installation,  in  which  Andrews's  sj'stem  of  concentric  wiring 

is  used,  has  just  been  completed  at  tbe  Waterloo  Grain 
Warehouses,  Liverpool,  belonging  to  the  Horsey  Doeha  and 

Ilarbour  Board.  This  system,  which  is  already  well  known 
to  most  of  our  readers,  has  as  its  ia»portant  feature  the 
outer,  or  return  cooductor,  made  of  iron  nnfnsnlated, 
forming  a  substantial  protection  to  the  in»uIatioti  of  the 
inner  conductor  of  cop{>er,  and  making,  with  the  solid  brass 
cases  of  the  cut  out«,  switches,  etc.,  an  unbroken  conductor 
throughout.  Switches  and  cut-outs  act  only  on  the  centre 
wire.  Nu  wood  c.a.sing  whatever  is  reipiired.  The  instal- 
lation will  be  a  favourable  oppottunity  to  demonstrate  tbe 
merite  of  the  system.  The  Waterloo  Warehouses  consist 
of  three  six-storey  I'l^ -V'^.  "^Oft.  wide,  built  along  three  sides 
of  tbe  Waterloo  Cum  Duck.  The  middle  block  is  180ft. 
long,  end  the  side  bloehe  are  eaeb  CSOft  At  intervale 
along  the  centre  of  each  Ii'dlI:  fiatchways  for  hoisting  pur- 
poses reach  from  the  quay  levol  to  the  top  of  the  building, 
and  upon  each  of  these  a  branch  wire  seenrdy  fixed  in  an 

angle-u'on  is  carried,  and  conveys  current  to  two  sockets  at 
each  floor.  Long  lengths  of  steel-armoured  fleziblo  wire 
provided  with  couplings  to  fit  thaae  aochete  are  uaed  for 
attaching  the  lamps.  Each  flexible  wire  supplies  one 
50-c.p.  lamp,  which  can  thus  be  moved  about  the  room  and 
place«d  ia  the  most  convenient  position  for  working  by,  and 
a  number  of  lamps  can  be  grouped  wherever  a  strong  ti|^t 
is  required.  Similar  sockets  and  flexible  leads  are  arranged 
for  carrying  lights  down  into  the  holds  of  vessels  lying  in 
the  dock,  so  that  the  trimmers  on  board  may  also  have  plenty 
of  light  for  their  work.  The  dynamo  in  connection  with 
this  installation  is  of  Messrs.  W.  T.  Ooolden  and  Co.'s 
well'known  make ;  it  is  driven  by  a  belt  from  an  aai^ne  of 
the  inverted  vertical  marine  type,  steam  being  supplied  by 
the  main  boilers  used  for  the  hydraulic  system  on  the  Dock 
Estate.  Tbe  instaUation  baa  been  carried  ont  to  the  qieeifi- 
eation  of  Mr.  G.  F.  Lyster,  the  dock  engineer,  by  Messrs. 
3.  D.  F.  Andrews  and  Co.,  41  and  42,  Parliament«treet, 
London,  S.W.,  with  tbe  aasiataiiee  of  Ur.  W.  &  fioolt, 
A.M.I.C.E.,  GO,  Castle  street,  Liverpool,  thek  sole  agent 
for  Lantiashire  aud  Cheshire. 
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BOME  BLBCniCAL  WOBIMK. 


A  very  fair  idea  of  the  rise  and  progrees  of  a  science 
may  be  gathered  from  a  study  of  the  technical  terms 
which  have  been  used  from  time  to  time  to  oxjilaiti  the 
variooa  phenomena,  or  for  the  purpose  of  netting  forth  new 
tlieoriei.  fflioold  anyone  be  disposed  to  make  tueh  aa 
attempt  in  regard  to  electricity,  be  will  dad  the  material 
ready  to  his  bantl  in  the  recently -issued  part  (E — Ever}') 
if  li  e  'N'ew  English  Dictionary  on  Historical  Principles," 
a  munumeiiUil  work  now  in  courao  of  publication  by  the 
Oxford  University  Press.  As  there  may  be  some  who 
are  unacquainted  with  this  modern  "Johiuon,"  it  is 
perha))e  necessary  to  say  that  it  is  based,  as  the  title 
sets  forth,  on  strictly  "historical  principles."  It  is  true 
that  the  definitions  are  generally  in  the  editors  own 
words,  but  they  are  little  more  than  a  summing-up  of  the 
evidence  furnished  by  qnotatknn  from  aotlHMa  of  acknow- 
ledged repute,  and  M  foil  vt/btmrn  an  ahra^s  given, 
the  rcaik-r  can  verify  them  for  hiatMli  And  Obtain  further 
information  if  he  wishes  for  it. 

The  word  "eleeMoi^"  and  the  various  compoiiiids 
under  "alaetro"  occupj  mora  thaa  tea  eloaaly  printad 
tiolanni  of  mall  type,  emmgh  to  more  than  All  an  entire 
number  of  the  Elediical  En^infr.  We  do  not  advocate 
any  radical  reform  in  scientific^  nomenclature,  but  it  is 
curious  to  observe  what  a  vast  superstructure  has  been 
built  upou  a  foundation  which  ia,  logically  efieaking, 
utterly  insecure.  Every  text-book  tells  us  that  **electTie  " 
is  derived  from  a  Greek  word  siguifyini,'  "  am1>er,"  that 
substance  when  lubbed  developing  electricity.  But  who 
thinks  of  amber  in  connection  with  the  electrical  science  of 
the  |»«aent  day  t  The  modem  Latin  word  seonui'  to  have 
been  lint  used  by  Oilhoit,  in  1600,  in  hie  tmljse  **  De 
Majrnete,"  and  the  earliest  irrtanrn  of  its  use  in  English  is 
in  .Sir  Thomas  Browne's  "  \  u'.gar  Errours "  (1646).  For 
"electrical"  there  is  an  earlier  authority  in  Caq)enter's 
"  Gegora  tihy  Delineated"  (1635).  The  editor  notices  the  some- 
what arbitnury  uses  of  the  words  *'  electric  "  and  **  eteetrioal," 
which  ar«  jtrcciscly  synonvmoiis,  although  we  should  not 
expect  t-o  be  asked  "  Have  }  uu  Liyii;^ht  any  electric  books 
lately  ?"  nor  do  we  usually  speak  of  the  "electrical  light." 

Proceeding  in  alphabetical  order  we  come  upon  "elec- 
tricaincss,"  a  word  we  never  met  with  before.  The  only 
authority  for  it  is  Bailey's  Dictionary  (1736),  l  t:t  v,  n  dotibt 
if  the  word  was  over  actually  used.  We  were  i.tiiier  sur- 
prised to  learn  that  "  electrician dates  as  far  back  as  ITT)], 
when  we  find  Franklin  saying  in  the  tkilmofhicul  Tram- 
actiotis  "I  have  not  heard  that  any  of  your  European 
alectiicians  have  been  able  to  ...  do  it" — words 
which  somehow  or  other  have  a  familiar  sound,  as  if  we 
had  hesird  them  only  the  other  day.  "  Electricity"  is  a 
long  article,  the  earliest  quotation  being  again  from  Sir 
Thomas  Browne's  "Vulvar  BrfOWe*  (1646).  The  Philo- 
sophical Tmnsadkm  furnish  many  examples,  and  the  editor 
points  out  that  the  term  "electric  fltu'd"  survives  in 
popular  language,  and  that  "[xwitive"  and  "negative," 
which  we  also  inherit  from  Franklin's  theory,  are  .still  in 
scientific  use. 

"  Electrie  lights"  in  its  modern  restricted  sense,  makes  its 
flrat  appeeranoe  in  1848,  as  the  hcmdinp  of  a  paragraph  in 
the  lfffAa««V.^'  Miigu-Anr,  "Electric  Light  a  .Suk*tiiut«  for 
Gas."  The  Aii/y  Nem  ia  resiionsible  for  "a  beautiful 
electric  lighted  clock."  We  come  next  upon  the  uncouth 
word  "  EtectricoUwy,"  whidi  is  the  title  of  a  work  on  elec- 
tricity, written  In  1746  by  one  K  Turner.  Bennet,  a  well- 
known  electrician  of  the  last  century  is  credited  with  a 
proposal  for  "an  electrico-roeteorological  diary.''  "  Elec- 
trify "  eeeuie  to  be  Franklin's  word,  and  dates  from  1747. 

The  oompounda  oi  "electro"  number  about  a  hundred,  and 
althoQgh  we  are  not  dtsposed  to  setup  as  purine  we  cannot 
avoid  the  observation  that  many  of  them  are  nothing  better 
than  base  coin.  This  remark,  however,  must  not  be  under- 
•tood  aa  attributing  biame  to  the  editor  for  retaining  them. 
This  ia  no  "  Dietionnaire  de  I'Acad^mie  "  which  is  to  aerva 
as  a  Riandaid  of  propriety  of  language,  but  it  Indndee 

everything,  whether  {^ood,  bad,  or  indifferent.  Faraday's 
words  are  generally  referred  to  their  original  source,  and 
waahodd  hara  thmight  that  ■^elaetrotyria"  mw  doe  to 


him,  but  Todd's  "  Cyclop>'i'dia  of  Anatomy  "  is  the  earliee*. 
authority  given.  The  word  is  said  to  have  two  meaninn : 
(1)  chemical  decomposition  by  galvanic  action^  and  (3)  the 
name  of  a  branch  of  science.  This  eeena  to  na  io  lie 
unnecessary.  The  word  "  electro-magiiel "  only  Roes  heek 
to  1831,  which  is  the  date  of  a  pujwr  in  Silliman's  Jimmal. 
"Electro-magnetic"  dates  from  1823,  and  "electro- 
magnetism  "  from  1828.  We  have  to  note  some  deficiencies 
berob  and  Oersted's  papers  in  the  Amah  Fhikumlu  for 
October  and  November,  1820,  would  have  finnisDea  sn 
earlier  quotation  for  "  electro-magnetic,"  whilst  Faraday's 
"  Historical  Sketch  of  Electro-magnetism"  in  the  Jntuiii 
for  September,  1821,  shows  that  the  word  is  at  least  seven 
yearn  older  than  stated  in  the  Dictionary.  Itmuhtibc 
have  been  worth  noting  that  "  olaetrO'toagDet  meml 
originally  a  Bolenoid,  euch  as  tha  little  appaiatM  knoWn SI 
De  la  Kive's  "  floating  battery." 

As  the  Dictionary  tafcea  account  of  words  only,  inte 
confusion  oeeiaioaaUy  tnm  by  reaaon  trf  Uta  etme  word 
being  used  to  denote  dfffivent  things.  For  instanoci  ondsr 
"  Electrometer  "  we  have  a  reference  to  Lane's  apparatus 
known  by  this  name  d^ribed  iu  the  rhUosophicai  Tram 
actions  for  1766,  where  the  contriver  suggests  that  his  in 
stmment  *'  may  not  improperly  be  called  an  electrometer." 
Under  the  same  beading  there  are  other  quoutiont  whhb 
obviou.sly  refer  to  "  electroscopes,"  as  we  now  call  them, 
such  as  Eennet'a  gold-leaf  electroscope.  Otie  to  has^ 
this  change  of  name  in  mind  to  account  for  the  fact  that 
no  authority  earlier  than  1824  has  been  found  for  the  word 
*•  etectroeeope." 

Under  "  electro-motive"  our  contemporary  the  Engitutr 
is  quoted  in  support  oi  the  use  of  this  word  as  a  sulkstantive, 
in  the  sense  of  a  locomotive  engine  worked  by  electricity 
This  is  veiy  sad,  and  should  be  rigorously  put  down  aioni; 
with  '*  electroUer,"  though  we  have  endured  "  gaselier "  for 
so  long  that  we  fear  this  last  abortion  cannot  be  r^uiod 
admission  into  our  vocabulary. 

The  striking  character  of  electrical  phenomena  seems  to 
have  taken  firm  hold  on  the  popular  imagiDation,  and  we 
find  aecordingly  that  the  teehnica]  terma  of  the  ssieoet 
have  been  largely  adojitcd  by  general  writers  in  a  figura- 
tive or  metaphorical  sense.  Aa  early  a,s  1752  Lord 
Chesterfield  writes  to  his  son  "  you  will  not  bo  so  agreeably 
electrified  as  you  were  at  Manbeim."  Ckileridgo  (1793) 
haa  iheee  Knee : 

Tlio  electric  flivKh  tlint  from  the  molting  oye^ 
Uiirta  itie  fond  (|iiu8tion  or  the  soft  reply. 

The  editors  do  not  ofwn  "  drop  Into  poetry  "  or  they  migbt 
have  given  Clerk  Maxwell's  poetical  rendering  oi  Farodaj'i 
discovery.  It  is  so  good  that  it  will  always  bear  qoolitiwi: 

Aroutid  the  tniigriet  Faradri\ 

is  sure  thfvt  Voltfl'ft  Hj^htning'-i  pluy  ; 

But  liuw  lA3  draw  iticiii  from  the  win  I 
He  t4«kea  ft  If-'ison  from  the  heart. 
Tl«  when  wu  mcx-t,  'tis  when  we  part^ 

ISreak«  forth  tJi'  eleclric  tire  ! 

Here  is  a  striking  quotation  from  Carlyle's  "Sartor 
Resartus  "  :  "  Wait  a  little  till  the  entire  nation  is  in  aa 
electric  state;  till  your  whole  vital  electricity  ...  fa  eat 
into  two  isolated  portions  of  Positive  and  Negative ;  of 
Money  and  Hunger."  Max  Miiller  spoaks  of  "  the  electric 
light  of  Comparativo  Philology." 

We  have  by  no  means  exhausted  the  interflet  of  thii 
part  of  the  dictionary }  and  those  who  are  in  the  habftcf 
occasionally  thinking  of  the  words  they  u.<e  daily,  as  they 
sometimes  scrutinise  the  image  and  superscription  of  a 
current  coin,  will  find  much  that  is  suggestive.  As  we 
have  already  remarked,  theories  now  discarded  have  leit 
their  mark  on  the  language  of  to-day,  and  it  is  more  thta 
probable  that  the  words  we  now  invent,  and  which  wo 
think  are  altogether  admirable,  will  in  turn  become 
meaningless. 


IHB  8C0TI-SISLING  SYSTIM. 


Private  installations  generally  involve  the  nse  d 

accumulators,  and  to  charge  those  the  dynamo  voltage 
must,  of  course,  be  raised  some  25  per  cent,  above  the  la>ui> 
voltage.   In  many  cani  (hw  it  inconvenient  and  wastefali 
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u  the  dvtiamo  must  be  "run  up"  to  this  increased 
wdtia^  alihough  only  a  portion  of  the  current  generated 
may  be  used  for  charging,  the  remainder  being  nqairad  for 
the  lamps  at  the  normal  voltage. 

We  iliustnite  a  neat  arrangement  devised  by  Messrs. 
\V  B.  Sibling  and  W.  H.  Scott,  which  seems  to  overcome 
Mi  difficulty,  and  has  several  features  which  oOfl^  to  prove 
idrantageoas  in  a  privmto  instaUation.  The  arrangement 
nufbe  described  as  a  oompoand  dynamo,  with  a  small 
■applementary  winding  on  its  armature  connected  to  an 
extra  commutator,  which  gives  a  voltage  usually  about  one 
quarter  of  that  given  by  the  main  eommutetor.  A  bra.nch 
ii  tdsm  from  ue  mnin  oaieuit  and  connected  so  that  the 
cxtrt  eommtitator  rakes  ite  voltage  by  about  25  per  cent. 
This  forms  the  charging  circuit.  The  dynamo  can  thus  be 
driven  at  constant  sp^od,  and  will  supply  constant  voltage 
to  the  lunpe  from  its  main  eirotiit  undisturbed  by  the 
iMMMiiig  voHecB  from  tlie  etdb  dorinc  eheiging.  The 
whole  of  the  eub  can  be  ofasi]ged  end  a  1erf»e  enrrent 
supplied  to  the  lamps  at  the  same  lime,  as  this  does  not 
p&i  through  the  regulating  cells.  The  charging  can  there- 
fore be  aocomplished  during  the  hours  of  lighting,  instead 
ci  tiie  djvemo  having  to  be  nin  epeeiaUy  duriog  the  dajr. 


Af  CUWULATOSi 


The  diagram  shows  the  geoeial  arnuigemont  The 
d}'namo  armature  has  a  main  commutator,  M,  and  an  extra 
commutator,  N.  These  two  commutiitors  are  connected  in 
"eries,  cither  directly  or  through  the  dynamo  series 
winding,  W.  The  switchboard  contains  two  switches— 
vi&i  the  djnamo  nritch,  whidi  eonoeets  the  dynamo 
te  the  fatmpe,  end  the  aeeomnhitor  switch,  E,  which 
connects  the  accunniJitor?  in  either  of  three  different 
ways^viz.  :  A  to  the  lamps  alone,  or  B  to  the  lamps  and 
dynamo,  or  C  to  the  charging  circuit.  Theso  two  switches 
MS  of  the  lever  pattern,  and  are  interioeked  by  the  tbraet- 
F.  Tlw  handle,  H,  acts  on  the  thnutroa  so  that  it 
«n  only  put  the  dy  namo  switch  "  on."  To  take  it  ''  off" 
the  accumulator  switch  must  be  moved  so  that  the  accumu- 
Utoreare  connected  to  the  lamps  alone.  When  the  dynamo 
svitd  iipot  mqo"  the  Uurost-rod  movee  the  aeeamohUir 


switch  from  A  to  B,  tbiw  oonoecting  the  aecumulatora  to 
the  dynamo  fn  aodi  a  way  that  they  an  in  readinem  to 

assist  the  dynamo  in  supfilying  current  to  the  lamps, 
without  risk  of  weakening  or  reversing  its  magnetism.  If  toe 
dynaniodnes  iiol  need  assistance, and  spare poworisavailable, 
the  accumulator  switch  may  be  moved  further  iron  B  toOa 
when  the  djnamo  will  begin  to  charge  die  eelh  by  meane 
of  its  extra  eommtitator,  X,  without  interfering  Tvith  tbc 
constant  voltatte  which  is  supplied  to  the  lam[ja  from  ii& 
main  commutator,  M.  An  index,  I,  shows  whether  the 
accumulators  are  being  charged  or  discharged,  whilst  an 
ammeter,  K,  iodicatei  the  amonnt  of  the  charging  or  die- 
charging  current  A  second  ammeter,  L,  shows  the  current 
taken  by  the  lamps.  A  pilot  lamp  on  the  switchboard 
lights  when  the  dynamo  starts  up. 

By  means  of  this  arrangement  the  manipulation  la  made 
simple,  and  the  charging  current  can  be  adjusted  to  fom  % 
eomplementary  load,  thus  working  the  plant  at  its  nuudmnm 
efficiency,  and  shortening  the  hours  of  running.  The 
arrangement  is  in  use  in  some  private  installations  ;  the 
latest  Ijeing  one  erected  for  Baron  V.  de  Barreto,  of  Brandon 
Park,  Suffolk,  which  is  driven  by  an  oU  englno  glirfng 
11  bbh  D.  The  engine  ia  started  bv  the  aeenmolaton,  and 
tbeee  also  wwk  the  ooH,  whieb  ignites  each  charge  f  n  the 
engine  cylinder.  The  wholi^  .i;  i  irujoraent  aeems  to  work 
satisfactorily,  and  without  specially  skilled  attention,  which 
is  an  impoftuifc  matter  for  eonntiy  hmaea. 


DUBLIN  CONTRACT  SIGNED. 


Th(>  contract  between  the  Corporation  of  Dublin  and  the 
Elr.-«ti'ic  KngiixL'crini;  C'otapikoy  of  Ireland  wob  completed  on 
Saturday.  The  contract  provides  for  the  lighting  by  oleotricity  of 
Ol'onnell-(it.r«et,  C«p«l-etreet,  Henry-etroet,  Mary  street,  l*Brli«- 
oicnt-Htreiit,  1  )aine-Btreet,  Collego-groen,  (JoUege-stroot,  D'OHer- 
ftreet,  and  \Ve«tmoreland-«treot.  The  premise*  in  Fleet  street 
are  iarl  upproochin^  completion,  and  the  work  of  luyinL^  the  m&ina 
under  the  atreeta  will  be  coiuiueBoed  immediatelv.  TEe  oompftoy 
will  generate  eloctriral  energy  for  10,000  ineanaeaoent  lamps  for 


private  retideDoes,  and  for  80  arc  lanops  (or  pnbUo  street  ligbt- 
ing.  The  MO  lamps  are  to  be  1,000  cp,  The  oarrsnS  will 
be  eoave3''ed  hi  wMfsnviwiiid  wires,  SBelossd  in  cast-lroo  jiipee> 

It  ie  intended  to  place  m  each  ctreet  three  seta  of  pipes,  and  eaoh 


pipe  will  enoloee  two  or  more  cables.  The  length  of  {MpiaR  ordoted 
for  this  pornoass  la  six  miles,  and  the  lcn(;th  of  cable  will  be  about 
15  miles.    Tbt  elSCtrical  energy  will  bo  tranemiticd  ibrougb  the 


at  a  pressure  of  2,000  \'olt8.  Transfonnera  will  rednoe  the 
eomn:  to  the  domestic  lighting  to  100  volts.  The  aervice- 
hox  which  drowi«  ofT  the  carrest  for  eaoh  doasstio  lighting  wire 
will  be  iilaccti  op(H>Bit«  alternate  party'-wallB^  ao  lha*  ooa  aarviaa- 

box  will  Rupply  two  houaea. 

The  piibbc  and  private  li^htin^'  eystoms  will  be  qait«  distinct 
aa  i«|^arda  machinery  and  DUun  lines  of  wiro.  The  Bp|>aratu8  for 
public  lighting  will  consiat  of  three  high  i<|)cied  er>^me«  of  the 
vertical  open  front  type.  These  engine«  Imvu  been  built  bv  tho 
Brneh  Electrical  Engineering  Company,  lyoughborough,  will  run 
about '200  rewlutionH  to  tho  minute,  und  indicate  00  h.p  Tbo 
public  lighting  dynamos  are  also  of  fl  c  1'  ubH  tyjio.  Inatead  of 
bulling  Uicy  will  be  worked  fram  tho  online  by  oodlaas  OOtton 
ropea.  The  dynamos  are  three  in  number,  sod  eaoh  wilt  be 
capable  of  tiKhting  55  are  lamps,  ia  all  165,  which  is  mora  titaa 
tlie  oumber  recjuired  for  the  ufwiart  bf  the  Corpowtlwu  Vorthe 
private  liKliting  Lowrl»nil  aUenuHon  an  to  be  lued.  Tho 
engines  which  wlU  drive  these  dynamos  are  also  apeeially  built  for 
the  purpoae  by  Bleaan.  Ooatas  and  Co.,  of  the  Lagan  Foundry, 
Beliaat.  They  are  ooaapoiHtd  nachines,  eapable  of  working  up  to 
880  h.p.,  making  80  ravolations  ner  minute,  with  15;ilb.  ateam 
proaaure  in  the  bigh-preaanre  cylinaor.  The  Bizea  of  the  cylindera 
are  17in.  and  34in.  respectively,  and  they  are  both  lagmd  with 
atoel.  The  atoam-pipea  are  divided  into  aectionsi.  which  can  bo 
worked  inde|iervdently,  so  that  if  an  accident  hapi>onod  to  one  it 
may  be  cut  off  and  removed  for  rep«irf«,  uml  work  pn.  on 
without  it.  The  enrjineK  are  fitte<l  with  Corlif*  ;il  c  .  M'  sr«. 
C'outen'*  p.ituiit,  which  niiinita  of  very  sensifi".-  L'oveming  and 
et'ononilcnl  working.  Thu  tiower  will  bo  can  l  j; I  [i  uin  SBBhSB^IBa 
to  tlte  dynatnoii  by  menus  of  I'iendleiw  cotton  rojXjK. 

The  arc  lam[w  to  be  used  will  bo  of  tho  Brockie  I'ell  typo,  siogia 
carbon  i«tnp«i,  which  will  burn  ]lj  hours  without  trimminp.  xhe 
currents  from  tlio  dynamo*)  arc  to  be  fxiKsed  throuf;h  automatic 
regulatora  which  will  keep  tho  current.  couetAQt,  uo  matter  how 
many  himpe  are  in  the  circuit. 

The  charge  for  domestic  lighting  will  be  regulated  by  metari 
The  meters,  which  wiU  be  fdaoed  in  tho  coaaaauNa'  hooaes,  will 
be  subject  to  ins|i«ction  by  tbe  offioera  of  the  Board  of  Trade,  who 
will  aaaadna  the  aaoanMw  af  thahr  mglBlar. 

The  eonHam  wUah  the  Bieatrie  BngiaesriDg  Company  have 
entered  into  with  the  Cor|Mratloa  Inolndea  the  maintenaaea  of  tlia 
works  in  peftaet  order  tat  a  yetr  alter  the  lighting  inataUatioa  ha* 
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MAIN  SWITCHBOARDS. 


W«  give  illustrations  herewith  of  some  fine  specimens  of 
main  switchboards  made  by  the  Allgcmcino  Electric  Com- 
pany of  Berlin,  and  given  in  the  catalogue  recently  issued 


The  second  illustration  shows  with  clearness  the  some 
what  complicated  arrancements  necessary  for  a  large 
central  sUtion  plant  with  high  tension  arc  lights  and  a 
low  tension  three-wire  distribution,  with  a  battery  of 
accumulators.  The  switchboard  contains  eight  levers  for 
dynamos.    In  the  centre  is  the  voltmeter  with  switch  to 


.••III  I  ■  > 


by  their  London  agents,  the  Keys'  Electric  Company,  o' 
Charing  Cross-road. 

The  first  represents  a  main  switchboard  for  an  ordinary 
house  or  station  installation  with  dynamos  and  accumu- 
lators, very  handsomely  and  solidly  mounted.  The 
arrangements  include  a  Dolivo  voltmeter  and  two  Dolivo 
ammeters,  main  switches,  regulating  switch,  branch  fuses, 
and  automatic  charging  cut  out. 


connect  to  various  dynamo  circuit*.  Each  side  are  volt- 
meters for  showing  the  potential  between  the  leads  and  the 
central  main.  By  the  side  of  the  voltmeter  switch  in  the  centre 
are  two  ammeters  for  measuring  the  accumulator  current. 
In  the  centre,  under  the  voltmeter  switch,  is  the  switch  for 
charging  and  discharging  the  accumulators,  and  benejith 
these  again  are  two  battery  switches  for  the  two  batteries 
for  throwing  in  or  out  the  eight  regulating  cells.  On 
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either  side  of  these  are  pl&ced,  in  all,  four  shunt  resistances 
for  the  dynamos.  In  the  outer  top  corners  are  resistances 
for  regulating  the  charging  current  of  the  accumulators, 
which,  however,  are  only  used  when  lighting  is  going  on 
aimuluneously  with  the  charging.  The  various  branch 
mains  are  taken  off  the  top  of  the  switchboard  by  means  of 
safety  plugs  mounted  above  it  upon  slate  slabs. 


in  their  turn  numerous  complaints,  loss  of  customers,  and 
reduced  profits.  In  many  installations  burn-outs  both  under- 
ground and  in  the  station  are  frequent,  with  the  natural 
result  that  the  operating  of  circuits  underground  is  not  there 
considered  an  unqualified  success.  The  writer  has  in  mind 
two  very  different  experiences  with  underground  cables. 
Several  miles  of  cable  were  bought  by  a  certain  company, 
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THE   CONSTRUCTION   AND    MAINTENANCE  OF 
UNDERGROUND  CIRCUITS. 

UY  8.  B.  KOWLKIt. 

The  numerous  disastrous  storms  of  the  last  winter  have 
brought  out  very  vividly  the  advantages  of  having  all 
wires  placed  underground,  and  many  enquiries  have  been 
addressed  to  the  com{>anies  operating  underground  circuits 
as  to  their  success.  It  is  not  probable  that  all  of  the  answers 
to  these  enquiries  have  been  of  the  most  favourable  character. 
To  many  central  station  managers  an  underground  system 
means  frequent  breakdowns  and  interruption  of  service, 
with,  perhaps,  slow  and  expensive  refwiirs,  whieh  bring 


carefully  laid,  and  up  to  to-day  not  a  single  bum-out  or  inter- 
ruption of  service  can  be  attributed  to  failure  of  cables  ;  at 
about  the  same  time  another  company  bought  about  an 
equal  amount  of  the  same  kind  of  cable,  and  in  a  compara- 
tively short  time  the  current  had  to  bo  shut  nfl  the  lines, 
and  the  whole  installation  repaired  and  (xirts  of  it  replaced. 
Both  of  these  experiences  have  been  repeated  many  times, 
and  will  be  again,  although  it  is  simply  a  distinction 
between  a  goo<l  cable  pro])eily  laid  and  a  good  cable  ruined 
by  careless  and  incompetent  workmanship. 

Every  failure  can  be  traced  to  poor  work  in  the  original 
installation,  or  to  the  use  of  a  cheap  cable,  both  can^&s  being 
due  generally  to  that  false  economy  which  looks  for  too 
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quick  returns.  A  poorly-insulated  line  wire  and  m  poorly- 
insulated  cable  are  two  very  diflerent  things  Ilowever,  it 
k  » fact  that  by  tfaa  cae  of  a  gpod  cable  it  is  not  difficult  to 
coRBtrucb  an  undergroond  ajratem  for  light,  power,  tele 

f;raph,  or  telephone  uses  that  be  superior  to  overhead 
ine8  in  its  service  and  in  cost  of  maintenance.  The  ideal 
uii(jerground  system  must  have  as  a  starting  point  a  system 
of  subways  admittiitg  of  the  eaay  drawing  in  and  out  of 
eablaa,  and  afrording  tmant  of  making  suDaidiary  connoo> 
tions  rnadily  and  with  the  minimum  of  expense  and  inter 
ruption  of  service.  This  is  praclically  aceoroplisherl  l»y  a 
subway  coiisistint^  of  lines  of  pi|»e  termiiiatinf;  at  convenient 
inter  -al?,  say,  at  street  intersections,  in  manholes,  for  con- 
venience in  jointing  and  in  running  out  house  connections. 
Thaae  pipe*,  or  ducts  as  they  are  called,  should  be  for  two 
Idnda  of  service ;  the  lower  or  dee()er  laid  lines  for  the  main 
or  trunk  circuits,  and  a  second  Hcrica  of  diu  t^  laid  nearer 
the  surface,  running  into  tervice  boxes  placed  near  together 
for  lines  to  "  house-to^luniBB "  connections.  In  some  cities, 
whore  it  ia  allowed  to  ran  overhead  lines,  the  plan  of  run- 
ning but  one  terviot  connection  in  a  block  is  followed,  all 
customers  in  the  block  bciiif;  sii[>plied  from  ■  line  run  over 
the  housetop?  oi  Strang  on  the  rear  walls. 

This  makes  unneceasarv  all  subsidiary  ducts  except  a 
ahort  one  from  the  manhole  to  the  nearest  build  in|$  in  the 
Uoefc,  and  efltola  a  eonsldenible  nTing  in  pipe,  aerriee- 

bOKes,  cables,  and  labour.  The  manholes  .sh<nild  have  their 
walls  built  up  of  brick,  the  floors  ghould  be  of  concrete,  and 
there  should  be  an  inside  lid  which  can  he  fattened  down 
and  the  manhole  thua  made  watertight. 

For  docta,  wood,  {ran,  or  eenent  Hned  pipe  may  be  used. 
To  preserve  thr  vmrl  it  \»  generally  trc.itcd  with  creosote, 
which,  in  conULt  v.  uh  the  lead  cover  of  the  cable,  sets  «p 
a  chemical  action,  resulting  in  the  destruction  of  the  lead. 
Wood  offers  but  little  protection  for  the  cable,  as  it  is  too 
eauly  damaged  and  broken  through  in  the  froqnent  street 
0]>ening8  made  by  companies  operating  lines  of  pipe  in  the 
streets,  and  as  one  of  the  main  puipostis  of  a  subway  is  that 
of  a  protection  to  cables,  wooden  ducts  have  little  tO  roooin* 
mend  them  except  their  cheapness. 

Iron  pipes  are  either  laid  in  trenches  fiHed  in  with  earth, 
or  are  laid  in  eemeot  Iron  pipe  will,  of  course,  rust  out  in 
time,  and  if  abeolttte  permanence  in  construction  is  desire^l, 
ebould  be  laid  in  ccniet\t,  for  aft*r  the  pipe  rusts  out  the 
duct  of  ceoient  ia  still  ieit.  However,  if  we  are  going  to 
the  eacpense  of  laying  in  cement  it  would  be  much  preferable 
to  uae  cement-lined  pioo^  which  ia  not  only  ehauMT  than 
iron  pipe,  but  makea  the  meat  parlMt  eahw  eonwiit^  aa  ft 
aJlords  a  perfectly  smooth  suffaoa  todrav  the  cable  over 
and  give  a  good  duct  edge. 

It  is  not  necessary,  however,  in  small  installations  of 
cable,  eapecially  where  additional  eonneetiona  will  not  be 
of  frequent  oceurrenee,  to  go  to  the  expense  of  subways, 
for  cable  m:iv  bo  Safely  laid  in  the  ground  in  trenches 
filled  Ui  witn  earth,  or  can  be  enclosed  in  a  plain  wooden 
box  or  a  wooden  box  filled  with  piti;h. 

There  are,  of  course,  many  localities  where,  if  the  cable 
is  laid  in  contact  with  the  earth,  a  ebemieal  aetion  wuul'I 
take  place  which  might  result  in  the  destruction  of  the  cable. 

Underground  cables  are  of  the  following  classes :  I, 
Bubber-insulated  cables,  insulated  with  rubber  or  other 
homogeneous  material  2.  Fibrous  cables — so  callai  from 
the  eooduetors  being  covered  with  some  flbrous  material, 
aa  flotton  or  paper,  which  is  saturated  with  the  insulating 
material,  parafiin,  resin  oil,  or  some  special  compound. 
Under  tbia  htter  head  la  alio  indnded  toe  dry  con  paper 
cables. 

Hie  first  thing  to  do  ia  to  get  the  cable  drawn  into  the 
ducts,  and  on  tbe  pniptt  aooompliahmeoi  ol  this  depends 
to  a  great  extent  the  soceess  or  nfhire  of  the  whole  Instal- 
lation. Probably  the  duct*  have  been  wired  when  the  bu1> 
way  was  constructed,  but  if  not  a  wire  must  be  run  through 
as  a  means  of  pulling  in  the  draw  rope.  There  are  several 
kinds  of  apparatus  for  gatting  a  wire  through  a  duct — rods, 
flexible  tapes,  mechanical  *'  creepers,"  etc.,  hut  probably  tbe 
best  ig  the  sectional  rod.  This  simply  consists  of  three  or 
four  foot  lengths  of  hard  wood  rods,  having  metal  tips  that 
screw  into  each  other.  A  rod  is  placed  in  a  duct  at  a  man- 
bole,  one  screwed  to  that,  both  are  pushed  forward,  another 
one  added  end  poabod  fonrnd,  indao  on  antil  they  extend 


the  entire  length  of  tbe  duct.  Then  the  wire  a  aiiached 
and  the  rods  are  pulled  out  and  detached  one  at  a  tim>-,  mA 
with  the  laat  rod  the  wire  is  through.  At  least  No.  U 
galvanfaad  fron  orated  wire  should  beuaed,  for  any  smallsr 

.size  cann-*  1.'  used  a  second  time,  a.?  a  rule.  In  starting  to 
pull  in  tno  draw  ro[)o  a  wire  brush  should  be  attached  to 
the  wire,  and  to  this  again  the  rope,  and  when  the  brush 
arrives  at  the  distant  end  of  the  duct  it  very  likely  will 
bring  with  it  a  miscellaneous  collection  of  material  which 
for  tho  good  of  the  cable  had  batter  be  in  the  manhole  than 
in  the  duct. 

The  reel  or  drum  carrying  the  cable  should  be  mounted 
on  wheels  or  jacks,  and  placed  on  the  same  side  of  tbe 
manhole  as  the  duct  into  which  the  cable  is  to  be  dra«rn, 
and  must  al  waya  be  so  plaoed  that  the  cable  will  nu  off  lha 
top  of  the  reel. 

There  are  several  methods  of  attaching  ihr  iraw  rope  to 
the  cable.  As  simple  and  strong  a  method  as  any  is  to 
punch  two  or  three  bolM  throop  the  cable,  lead  Mid  sH, 
and  attach  the  rope  by  meana  ofan  jnm  wire  aeme  of  the 
draw  wire  will  do— ran  through  these  holea.  Depending 
on  the  length  and  weif,'ht  of  cable  to  be  pulled,  it  can  >m 
drawn  either  by  band  or  by  a  multiplying  winch.  The  rope 
should  run  through  a  block  fastened  in  the  manhole  in  suclj 
a  position  that  the  rope  ahall  havea  goodatnu|^taway  lead 
from  the  mouth  of  the  duct 

The  strain  on  the  cable  should  be  perfectly  uniform  and 
steady,    li  the  jwwer  ia  applietl  by  a  series  of  jerks,  eitber 
the  lead  covering  may  be  pulled  apart  or  some  of  the  con- 
ductors broken.  At  tbe  real  there  must  always  be  a  large 
enough  number  of  men  to  turn  ft^  and  keep  tbe  eaMe  fran 
rubbing  on  anything,  and  in  the  manhole  one  or  more  men 
to  see  that  the  cable  feeds  into  the  duct  straight  and  to 
jjuide  it  if  necessary.    If  the  ducts  are  of  iron  and  are 
not  perfectly  smooth  at  the  ends,  these  should  he  made  to 
with  a  file,  and  in  addition  a  protector  of  some  sort  should 
be  placed  in  the  mouths  of  the  duct,  both  above  and  below 
the  cable.    Six  inches  of  lead  pipe,  split  lengthwise  snd 
bent  over  at  one  on<l  to  prevent  being  drawn  into  the  duct 
with  the  cable,  makes  a  very  good  protector.    The  cable 
should  be  reeled  off  the  drum  just  fast  enough  to  prevent 
any  of  the  power  used  in  pulling  tbe  cable  throqgb  the 
duct  being  utilised  in  unreeling  it.    If  this  latter  it 
allowed  to  occur  the  cable  will  be  bent  too  .short,  and  the 
lead  covering  l)uckled  or  broken,  and  also  the  cable  may  be 
jammed  againsit  the  upper  edge  of  the  duct  and  perhaps 
cut  through,  li  the  reel  ia  allowed  to  tarn  faatar  than  the 
cable  is  dnwn  in  tbe  first  three  or  four  turns  on  the  t«el 
will  slacken  up,  and  the  lead  covering  may  either  be  dented 
or  cut  through  by  Hcraping  on  the  ground.  If  the  cable  end 
when  pulled  through  up  to  tbe  block  is  not  long  enough  to 
bend  around  the  hole  more  than  half  way,  the  rwe  shoold 
be  an&stened  firam  Ha  end,  a  length  of  rope  wito  a  wall- 
frayed  out  end  should  be  lun  through  the  block,  and  by 
fastening  to  the  cable  clo«e  to  the  duct,  with  a  series  of  half 
bitches  as  much  slack  as  necessary  can  be  pulled  in.  If 
this  ta  uroperly  manipulated  there  need  not  be  a  scratch  on 
the  eabie,  (mt  untese  great  eare  ia  taken  tbe  lead  may  la 
pressed  iiyt  info  ridges  and  tbe  core  itself  damaged.  Inm* 
diately  aiicr  the  cable  is  drawn  in,  if  the  joint  is  not  tota 
at  once  made,  the  open  end  or  ends  should  be  cut  off  and 
the  cable  soldered  up,  as  most  cables  are  very  susceptible  to 
moisture  and  readily  absorb  water  even  from  the  atmo- 
sphere.   Where  practicable  it  is  always  a  good  plan  to 
pull  tbe  cable  through  as  many  manholes  aa  possible 
without  cutting  the  cable;  for  the  joint  ia,  c-^pecially  in 
telephone  t  r  telegraph  cables,  the  weak  point.    To  do  ihn 
the  rope  should  be  pulled  through  the  proper  duct  in  tbo 
next  section  without  unfastening  it  from  the  cable;  the 
winch  should  be  moved  to  the  next  manhole,  and  puluag 
through,  then  done  ;«  before.    There  should  always  bs  a 
man  in  every  hole  through  which  the  cable  is  running  to 
see  that  it  does  not  bind  anywhere  and  to  keep  protectors 
around  the  cable.  ItisnotadviBabletopuUmorBtbanoatt 
cable  into  a  duet,  and  never  adTfaable  to  pull  a  cable  intoa 
duct  con Ldning  another  cable,  but  if  two  or  more  cabISS 
have  to  go  into  the  same  duct  they  should  always  be 
in  together.     Lead  cov(  re<i  cables  and  those  with  no  le»<i 
on  the  outiide  should  never  be  pulled  into  the  same  duett 
for  if  tliqr  bind  anywhere  the  soft  caUe  will  aoffer  wbcra 
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two  lead-covered  cables  would  get  through  all  rifiht.  Some 
manufacturefB  are  now  putting  on  their  cables  a  tape  or 
braid  coveril^  which  saves  the  lead  many  bad  bruises  and 
cats,  and  is  a  valuaUs  additioo  to  a  cablo  at  T«ry  litUe 
tdditional  expense. 

Practically  ;ill  electric  lifjht  and  power  cables  are  either 
Eiagle  or  double  conducturs,  auU  the  jointing  of  these  is 
comparatively  a  simple  matter,  although  requiring  con- 
sdocable  canl  The  iead  ta  cut  back  from  woh  «ul  about 
lis.  or  5in.,  and  tb«  conductors  bared  of  itisohtlon  for  3in. 
or  3iii.  The  bare  conducton  should  bo  thoroughly  tinned 
by  dipping  in  the  metal-pot  or  pouring  the  metal  solder 
over  thorn.  A  sperm  candle  is  better  than  resin  or  acid  for 
any  port  of  the  operations  when  soldor  is  used.  A  lead 
tleeve  is  here  slipped  baek  over  the  oabto  out  of  the  way, 
and  the  cnda  of  the  conductors  brought  together  in  a  copper 
*k<VG,  which  is  then  sweatol  to  a  firm  joint.  This  jxirt 
niiial  be  as  gofKl  a  piece  of  work  mechanically  as  electrically. 
The  bare  splico  is  then  wrapped  tightly  with  cotton  silk 
tape  to  a  thickness  slightly  greater  tbsa  that  of  the  inaubi' 
tion  of  the  cable,  and  ia  thoroughly  sriturated  with  the 
insulating  com|>ound  until  all  moisture  [ireviously  absorl)ed 
by  the  tape  is  driven  off. 

The  lead  sleeve  is  then  brought  over  the  splice  and  wiped 
to  the  cable.  The  joint  is  then  fiUed  with  the  insulating 
mmpound  poured  through  boles  in  the  top  of  the  sleeve  ; 
these  holes  are  then  closed  and  the  joint  is  complete,  anci 
there  is  no  reason  why,  in  light  andjwwer  cables,  that  joint 
should  not  be  as  perfect  as  any  other  part  of  the  cable. 
When  the  eiible  eoda  era  prepared  for  jointing  they  should 
be  bung  m  in  lodi  a  poaiiioo  that  they  are  in  the  same 
plane,  bow  horifontal  and  vertically,  and  ftnnly  secured 
there,  so  that  when  the  lead  sleeve  is  wiped  on  the  con 
ductor  may  be  in  its  exact  centre ;  and  great  care  must  be 
taken  not  to  move  the  cables  again  until  the  sleeve  is  filled 
and  the  ioaalattoo  eufficiently  «>oled  to  hold  the  conductor 
n  Mntfoo. 

It  13  also  very  important  to  see  that  there  are  no  sharp 
points  on  the  conductors  themselves,  on  the  copper  slnove, 
00  the  edges  of  the  lead  covering  or  on  the  load  sleeve.  All 
these  sboold  be  made  perfectly  smooth,  for  poiiiti  facilitate 
dnruptfTe  duehargee.  Bnuu»  joints  had  better  bo  made 
aa  T-joints  rather  than  as  Y  joints,  for  they  are  better 
electrically  and  mechanically,  although  they  occupy  moro 
room  in  the  mauboles.  They  are  of  course  made  in  the 
laiBe  way  «m  straight  joints  a  lead  T-eleeve  being  used, 
however.  Woe  mampile  are  eireuitt  eoppor  T-aleeves,  and 
for  series  circuits  copper  L  sleeves  are  used. 

Telephone  and  ielegraiih  cables  are  made  of  *ny  required 
guuge  of  wire, and  with  from  one  to  150  conductors  in  a  cable. 
In  jointing  the«e  the  splices  are  never  soldered,  the  con- 
doctors  being  joined  either  with  a  twist  joint  or  with  the 
lo^Ued  Western  Union  spike.  Each  bi)Hco  is  covered 
with  a  cotton  or  silk  sleeve,  or  a  wi-apping  of  tipo,  the  latter 
being  prefernbic,  although  con.siderably  incioa^ting  the  time 
tiecessary  for  making  the  joint.  Great  care  must  be  taken 
that  no  ends  of  wire  are  left  sticking  up,  for  they  will 
auoly  work  their  way  through  the  tape  and  grounds,  and 
crosses  will  be  the  result  The  wires  should  always  be 
joined  layer  to  layer  and  each  splice  very  tightly  taped  in 
order  to  get  as  much  insuUted  compound  around  aach 
splice  as  possible  in  tbo  Itnited  tftM.  Tb*  splices  should 
M  "  broken  "  as  mooh  «■  pawUe^  w  ai  to  avoid  having 
adjoining  splices  coming  over  each  other.  Alter  the  joint 
has  been  luturated  with  insulating  compound  the  wires 
should  have  an  outside  wrapping  of  tape  to  ktiep  them  in 
thapa^  and  then  thoaloeveis  wip^  on  and  filled.  If  the  insu- 
istioB  miitaBea  of  the  Jointed  teleoaph  or  telephone  cable 
is  a  qunter  of  what  the  cable  tested  m  the  factory,  it  may 
be  considered  that  an  exceptionally  good  piece  of  work  ha-s 
been  done.  I  have  spoken  more  pajrticularly  of  fibrous  lead- 
covered  cables,  aa  the  handling  of  them  includes  practi- 
cally every  step  of  the  work  on  any  other  kind  of  under 
ground  cable.  In  imnilating  dry  core  paper  cables  a  paper 
sleeve  is  slipped  over  the  ;^;ilic.\  l  :n  rubber  cables  the 
splice  is  wrapjxjd  with  rubUci  lupu  ,  a.i  other  details  are 
the  fame  for  these  as  for  the  fibrous  cable. 

In  the  laying  of  light  and  power  cables  every  joint,  as 
nad«h  ifaaiild  he  tested  for  inenktion  with  a  Thomson 
gihiDanetM;  «■  the  inatthttioo  moet  OMMaufily  be  vmy 


high,  and  if  one  joint  or  section  of  cable  is  any  weaker 
than  another  it  may  be  very  important  in  the  future  to 
know  it  All  tests  must  bo  made  after  the  joint  has 
cooled»  for  while  hot  its  insulation  teaiatanoe  will  be  very  low. 

Testa  for  copper  resistance  should  also  be  made  to  deter- 
mine if  the  splices  are  electrically  perfect ;  an  imperfect 
splice  may  cause  considerable  trouble.  In  telegraph  and 
telof^ione  cables  the  conductors  should  be  of  very  sMt 
copper,  for  in  atrinuog  the  eonduetor  of  imukttioa  it  is 
very  easy  to  nick  the  wire,  and  ff  of  hard  drawn  copper 
open  w;[>v-  will  be  the  result. 

All  work  should  be  frequently  tested  for  continuity  with 
telephones,  magnetos,  or  small  portable  galvanometers.  It 
is  only  oeoeisary  to  ground  the  conductors  at  one  end  and 
try  each  wire  at  the  other  end.  Foir  this  sort  of  work  a 
telephone  receiver  uscl  wirh  one  coll  of  some  dry  bitltory 
is  most  convenient,  and  lias  the  additional  advanta;^e  of 
aGTording  a  means  of  communication  while  testing,  and  I3  by 
far  the  best  thing  for  identifying  and  tagging  conductors. 

These  cables  shoold  be  firequently  teated  during  the  pro- 
press  of  the  work  for  grounds  and  crosses  with  a  'Vh  >mson 
instrument,  and  when  the  cable  is  complete  a  careful 
series  of  tests  of  the  capacity,  insulation  resistance,  and 
copper  resistance  of  each  wire  should  be  made  and  the  exact 
condition  of  the  cable  determined  before  it  is  put  in  service, 
and  thereafter  an  intelligent  oversight  of  the  oonditilHl  of 
the  circuits  can  thus  be  more  readily  maintained. 

Where  a  com|)at)y  has  extensive  under^jround  service,  a 
r^ular  cable  gang  should  bo  in  its  employ,  for  quick  and 
safe  handling  of  cables  demands  the  employment  of  men 
accustomed  to  the  work.  If  the  cable  has  been  properly 
laid,  and  tests  show  it  to  be  in  good  condition  before  current 
is  turned  on,  almost  the  only  trouble  to  be  anticipated  will 
be  due  to  mechanical  injury.  Disruptive  dischaige, 
puncturing  the  lead,  may  occur ;  but  the  small  chance  of 
Its  ooenning  can  be  greatly  leaaened  by  the  use  of  eooie 
kind  of  "cable  protector,"  which  will  provide  for  tiieepark 
an  artificial  path  of  less  resistance  than  the  dieleclvie  oi  the 
cuiuieuser,  which  the  cable,  in  fact,  becomea. 

If  a  fault  suddenly  develops  on  »  eirouit,  the  chances  are 
it  will  be  found  insmanholeLand  Biiinsiiectioo  of  the  cable 
in  the  manhole  will  generalW  reveal  the  trouble  without 
resorting  to  locating  with  a  Wheatstone  bridge.  The  cable 
is  ofteu  cui  through  at  the  odge  of  the  duct,  or  damaged  by 
something  falling  on  it,  or  by  someone  "  walking  all  over 
it."  To  guard  against  these,  the  ducte  should  uways  be 
fitted  with  protectors  both  above  and  below  the  cable.  The 
cables  should  never  be  left  across  the  manholes,  for  they 
then  answer  the  purpose  of  a  ladder,  but  should  bo  bent 
around  the  walls  of  the  hole  and  securely  fastened  with  !e;i  1 
itlrapti,  that  they  may  not  be  moved  and  the  lead  gradually 
worn  through. 

In  telegraph  cables,  when  one  or  two  conductors  "  go," 
it  will  probably  be  useless  to  look  for  trouble  except  with 
instruments  ;  but  if  several  wiros  arc  "  lo.st  "  at  once  it  will 
probably  be  found  to  be  cauaud  by  mttchanical  injury,  which 
can  be  focated  by  inspection.  If  it  is  ever  necessary  to  loop 
out  condnotors,  a  joint  can  be  readily  opened  and  the  con- 
ductors wanted  picked  out  and  connect^  into  the  branch 
cable  and  the  joint  again  clo-scd  without  disturbing  the 
working  wires.  In  doing  this  a  split  sleeve  must  be  used, 
and  the  only  additional  precaution  to  he  taken  is  in  filling 
the  sleeve  to  have  the  lomlrtiug  eomponnd  not  hot 
enough  to  melt  the  solder  and  open  op  the  iplit  in  the 
sleeve.  In  cutting  in  scrvico  on  light  and  power  cables  it 
is  entirely  practicable  to  do  so  without  interruption  of 
service  on  multiple-arc  circuits,  even  those  of  very  high 
voltage ;  but  they  require  great  precautioo  and  involve  con- 
siderable risk  to  the  jointer,  aaa  where  posnble  the  eirouit 
to  which  the  connoction  is  to  be  made  should  previously  be 
cut  dead.  Where  the  voltage  is  not  dangerous  to  human 
life,  almost  any  service  oouneetion  can  M  made  without 
interruption  of  service. 

I  have  onlv  indicated  a  very  few  of  the  operations  that 
TTiy  bo  found  tiecos.»  try,  :;n  i  the  probable  causes  of  troubles 
lijal  may  be  enco'untt;; lu  the  operating  of  underground 
circuits,  believing  that  the  different  problems  that  arise 
can  with  a  little  experience  bo  suecessfaUy  met  by  aayone 
who  has  a  fair  knowledge  of  the  original  oonstmotioii  of 
eaUo  hun.—Bieetrie0i  H^orld  (N.Y.).  ^ 
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MiltilMd  i(ff«7  Mflaj* 
Mm  fhmm^  i  PMt  imb,  nuMvtM*  Bauimr. 

Mtfffltf  atiJ  PahUikillff  Offices  : 
18M40|  SAUSBUBY  COURT,  PLBBI  STREET, 

LONDON.  E.C. 


10  (KSUIPOVDint. 

JB  mfM$  BmrMi.  Stentmiu «m1  Mtmaftnef  Companiet 

ore  i'}<-il'a  to  furnish  noiv-f  of  Medint^a,  of  New 
SureSt  ifutatfotiofM,  Contracts,  and  any  tnfomatiou 

ifiisretting  to  our  readers.  TnvenUns  are  inffrmvl  that 
iMy  aeeomt  of  ikmr  UHMn/ions  mlnMited  to  us  will 
rwmie  our  h4d  amiubrafiim. 

>#g «wiw— itBfaM iwfeiietoi /br <jl«  AKior iAohM  beadirmti 

C.  H.  W.  Biggs,  1S9-140,  Sdishury  Cmrl,  Fled  street, 
London,  B.C,  Anoitj/moiu  eooimmcaiions  will  wt  U 
notieed. 

TO  ADVBBTIBBRB. 

Aiverli^nxfrdi  should  be  addressed  to  th*  FublisJter,  IS9-140, 
HaiUbury  Cmrt,  FUa  Street,  E.G.,  md  JuM  rmA  JUfll 
mi  later  than  noon  of  Thunift^.   SpMlal  TUBM  for 

(I  series  eCM  he  nrrr^rirjrd  '.m  'jvpJimtxan, 

^     SITUATIORS  YAOJLNT"  aad  "W&IIT  PIi4CBB"  Mv*rtii«- 
muU  wlU  b«  okufod  tX  THUB  WIIM     ONI  nHMT, 


TO  aUBBCRIBERB. 
•  Thk  Elkctrical  Evgivkkr  "  can  he  ha/1,  hy  Order,  from 
any  newsagent  tn  2'uwn.  ur  Cuuidry,  and  al  the  mrious 
Jtaitmof  aUKem!  or  U  can,  if  ynfertti,  he  auf^ied 
Onelfim  Ik  Offke,  on  the  Mloidng  terms  :— 

3  monUM  6  moiitlu  H  munUu 

Qattwl  "-ff*—  is.  ad.     ».     ««.  6*1.     ...     13a.  CkL 

WiOfa  the  Poatal  Unton  U  M.  ...  b.  8d  ...  17a.  4d. 
OOv  PhiiM   41.  lOd.    ...    Oh  ad.  Ifli.  U. 

Cht!i»t$,  M  Ofiee  md  Pttfal  (Men  for  ifalMriplm* 

and  Advertisements  Junu'il  lie  tiuulc  payahle  to 
C  H.  W.  BUKIS,  139-140,  tiaiislmrp  Court  J-leet 
.Slra<  lAidMt  omI  b$  «n$iei  "  (TMm  Sank" 

BOOID  TOLDMBB. 

Koi*.  /.  In  Vff.  i/(.eH.ir>(f,  iieic  i«rte*,  uf  "Tun  KiMVtiucAh 
ExoiKBKK  "  are  immo  rea<ii/,  .{ltd  can  be  luid  bound  in  btiu*  ttath, 
f  iUUUandtprie»8$,Bi.   8ubi«riber$  ean  luue  timr  «wn  eefiu 
hMHiiftrts,  M»(  or  eovers  for  hindirxfi  can  he  obiairifd,  priee  Si. 


mPOBTAMT  NOnCB. 


/»  tmiy  'H-i-tiKuiiudU/  fi>lii<\v  ihe  Intd  of  mir  Atnertcan  OotUem- 
porarte*,  espeetalitf  tontn  Uuey  poiiU  out  a  aereictabU  way.  They 
mniutiad)waidmadimffe>eirfriendatodoaUtkuifemn  far  the 

>i\'lf<xre  of  (In-  fMftfr.      IP.'  imA-  finr  Irinul.',  h<  _r<  r«^?(»f.i.-r 'i.^.  iVn 

Paper  that  ww  knmo  ever  reftua  Subtcnbtrs  or  Advertuert.  Sor 
do  «w;  t»  Am*,  w  inriU  them,  bMeving  AallhegifSa  fuB 
tatne  for  ihew  money. 
Sfuimen  wyiw  c/  the  paper  will  be  eent  on  rejueii. 


TBLBFHOMT  IN  LOHDOl. 

The  excellent  and  auggeatifa paper  of  Mr.  Bennett 
at  the  British  Association  has  given  rise  to  a  general 
discoBsion  on  telephony  and  also  to  a  special  discuB- 
sion  on  telephony,  as  it  is  proposed  to  deal  yn& 
it  in  London.  Tbe  Duke  of  Marlborough,  Mr. 
Campbell-Swinton,  and  others  have  entered  with 
some  warmth  into  this  discussion,  advocating  com- 
petition with  the  company  already  in  the  field.  80 
fiur  as  we  wre  coneamedt  we  Bhall  aaaiat  such  com* 
petition  by  every  means  in  our  power,  Ha%'ing 
stated  this  delerniination,  it  may  be  perhaps  thought 
by  readers  that  some  reason  for  it  should  be  given. 
It  is  bat  just  to  giva  some  teason,  for  we  are 
neithw  in  the  position  of  a  cricket  umpire 
nor  a  judge,  both  of  whom  have  been  advised 
to  give  decisions  but  no  reasons.  From  the 
nsen'  point  of  Tiew  telephonj  in  Ijondmi  ib  fu 
too  expensive,  the  service  is  bad,  and  the  cross-talk 
makes  it  possible  to  hear  that  which  you  wish  not 
to  hear,  and  to  hear  doubtfully  and  painfully  thit 
which  yon  desire  to  hear.  As  Prof.  Kennedy  put  it 
in  the  Tinus  of  Wednesday,  "That  the  existing 
telephone  service  in  London  is  hopelessly  unsatisfac- 
tory, is  but  too  well  known  to  all  of  us  who  have  to 
nse  it,  or— as  is  mneb  move  oommonly  my  own  ease- 
to  try  to  use  it."  For  years  the  management  of  the 
present  telephonic  system  WM  purely  financial,  luid 
though  a  gigantic  effort  has  been  made  since  the 
change  of  management  to  cope  with  the  lega^of 
difficulties,  Hercules  himself  could  not  satislholoifly 
perform  the  task.  This  much  from  the  nsers' 
point  of  view.  If  we  ask  what  the  existing 
telephone  monopoly  has  done  towards  progress, 
one  looks  in  vain  through  the  files  of  sU 
the  technicfil  papers  isstiecl  during  its  existence 
and  finds—notlnnt:.  Edinburgh,  Newcastle,  Maa- 
Chester,  Bristol,  and  Brighton  have  oontriboted  tO 
extend  our  knowledge  of  the  sobjeet  both  theovati* 
cally  and  practically,  but  London,  both  in  its  appli- 
cations and  its  manufacture,  has  been  like  an  empty 
safe  with  the  door  shut  and  the  key  lost.  Sounded 
from  the  ontside  it  seems  filled  with  emptiiuni 
though  when  mocely  looked  at  it  makes  an  imposing 
spectacle.  The  sooner  the  end  comes  to  such 
monopoly  the  better.  The  best  instruments  come 
firom  Antwerp  and  Berlin.  The  switehboaxds  »e 
fdmost  entirely  of  American  origin.  Some  of 
the  correspondents  have  been  qnarrelUng  over 
the  huge  capital  of  the  National  Company, 
and  inristing  that  witii  proper  finandal  admini- 
stration and  less  watering,  the  rental  might 
well  be  halved  and  as  good  a  divitipi^.d  paid.  The 
people  who  argue  in  this  strain  forget  that  it  psp 
financialists  and  promoters  better  to  look  after  their 
ovm  interests  while  they  have  the  ohanoe,  than  to 
look  aftci-  trie  interests  of  bona  fide  investor  through 
a  longer  period.  Promotions,  amalgamations,  con- 
cessions,  iamily  companies  and  compacts,  reorgani- 
sations, every  move  meatts  plums  to  the  skilful  wire 
puller — and  who  shall  say  him  nay  ?  Not  those  who 
benefit  with  him,  not  those  who  buy  and  aell  abares 
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at  a  profit,  not  those  who  fct  satisfactory  dividends  : 
only  those  who  &ee  the  way  to  do  a  little  baaineaa 
tiieniaalviea.  Depend  upon  it,  pore  philaotluopy 
flafs  DO  part  in  bnnneaa  pirojects,  and  the  fewer 
stones  thrown  at  one  set  of  promoters  to  curry  favoor 
mih  another  set  the  better.  So  £ftr  as  the  project 
enaiiciatMl  by  the  Duke  of  Muibocottgfa  is  oon- 
oerued,  no  doobt  ift  ia  a  fnndy  bnsineBs  project, 
initiated  becanso  monev  r.^n  be  made  thereby, 
lot  which  those  who  promote  it  have  to  thank  the 
eoBting  company.  The  public  wants  a  better  and 
aehsaper  searvioe,  and,  if  this  can  be  given,  will 
support  t>iose  who  give  it.  The  system  proposed 
Iqr  the  Dakc  of  Marlborough  and  his  coadjutors  is 
tmdoubtediy  the  best  system  at  present  known,  and 
Ibe  beet'  sjrstaD  so  fur  ee  scientific  knowings  can 
foresee.  No  earth,  most  wires  underground,  proper 
iustruineiits,  organisation,  arul  a  good  service 
at  &  low  rate  ought  to  bring  the  telephone  into 
tlmost  or  quite  every  bouse.  From  the 
point  of  view  that  assumes  the  majority  of  houses 
fitted,  a  JElO  rental  would  be  a  maximum  charge ; 
aad  if  users  could  be  brought  to  co-operate,  say,  by 
noting  at  ^69  to  every  shareholder  auhsoribing  to  the 
o^ital  of  the  oompuky  to  the  extent  of  iSS,  while  the 
rental  was  £10  to  every  householder  not  a  share- 
holder, a  goodly  number  of  £5  shares  would  be 
taken,  as  the  shevebdder  wonld  get  a  direct  20  per 
ceut.  incentive  besides  his  other  advantages ;  or  if 
thij^  is  too  much,  give  him  a  10  per  cent,  hy  making 
hi&  stake  in  the  company  £10  instead  of  £5 — in  other 
8,  appeal  to  his  pocket  to  support  the  better 


LOAD  FACTOB. 

The  publication  of  !\Tr  Crompton's  paper  by  the 
liutitution  of  Civil  Engineers  will  call  attention 
onee  more  to  the  Taxious  praoticid  points  disonssed 
at  tbfl  reading  of  the  paper  last  April.  Mr.  Crompton 

is  nothiup  if  not  practical.  Most  electrical  engi- 
neers recollect  bow  he  shockeii  the  dry-as-dust 
'wokmen  when  he  took  credit  of  being  able  to  arrive 
at  osrtiun  decisions  by  means  of  his  "eye."  It 
BC'-rtis  fn  be  forgotten  that  in  no  one  branch  is  engi- 
Uetsnng  an  exact  '  rir nice,  hence  we  make  bold  to 
"TOme  that  too  mucii  attention  may  be  given  to  the 
load  bctor.  Mr.  Csompton,  in  his  peper,  assumes 
til  a  I  because  we  have  obtained  a  certain  number 
of  load  diagrams  we  are  able  to  foretell  the 
load  factor  of  any  simikr  district,  and  implies 
^  e  somewhat  implicit  trust  must  be  put 
Dpon  the  load  diagrams  now  obtained.  We  incline 
totheopinion  that  almost  all  load  diagrams  hitherto 
obtained  are  misleading,  and  in  the  futiire  load 
^>*0nuns  in  the  same  stations  will  differ  oonsidenibly 
from  those  of  the  presmt.  Even  if  work  is  restricted 
*l«no8t  entirely  to  the  fiiipply  of  the  demand  for 
^i'ectfic  Ughtijig,  there  will  come  a  considerable 
^nation  in  the  load  diagrams.  Oar  reason  for  this 
•jmise  may  be  briefly  stated.  In  the  earlier  days 
"^^  Central  station  '.vnrk  -and  these  are  early  days — 
^>  iac  the  larger  proportion  of  the  lamps  wired  era 


lamps  that  savour  of  luxury  rather  than  of  necessity. 
The  dining-room  and  the  drawing-room — a  few  of 
the  best  rooms  of  tiie  bouse  in  most  eases,  in  less 
cases  the  servants'  rooms,  the  cellars  and  offices  SO 
far  as  residential  districts  are  concerned — in  business 
houses  the  shops  or  salerooms,  and  not  the  back, 
living,  or  work  rooms ;  in  &ot,  in  all  tboee  plaoes 
where  show  and  not  use  is  paramount.  From  the 
conditions  of  the  case  the  demand  would  fluctuate 
within  wide  limits,  for  almost  all  these  spaces 
require  the  light  about  the  same  time.  If,  however, 
the  light  is  more  generallyadopted,  as  it  undoubtedly 
will  be,  the  load  diagram  will  have  a  different 
contour,  and  the  load  factor  obtained  fi'om  a  study 
of  load  diagrams  in  the  early  days  will  mislead,  and 
plant  designed  and  arranged  to  suit  this  load 
factor  will  not  be  so  well  designed  and  arranged 
as  plant  designed  in  view  of  obtaining  a  ditlerent 
load  factor.  Then  again  a  study  of  load  factor 
will  ptohebly  bring  practical  men  to  sdeot  acess  fat 
work  whioh  are  of  a  mixed  character— that  is,  partly 
business  and  partly  residential.  A  station  having, 
say,  an  equal  number  of  lamps  wired  in  shops  and 
in  dweUing^hoosee,  finds  the  curve  of  the  diagram 
rising  soonw  and  continuing  high  longer  than  one 
with  lamps  wired  solely  in  dwelling-houses.  The 
addition  of  factori^  and  workshops  a^ain  alters  the 
character  of  the  corre.  especially  in  the  morning 
hours.  With  such  a  mixed  demand  the  ourve 
becomes  flatter.  The  maximum  demand  fit  one 
time  is  but  little  increased,  because  the  demand  in 
factories  and  workshops  is  not  made  at  the  same 
time  as  that  of  salerooms  and  dwelling-houBSS.  It 
is  from  such  reasoning  as  this  that  we  suggest  the 
natitral  course  of  things  will  be  to  give  better 
diagrams  rather  than  to  accentuate  the  peculiarities 
now  eiisting. 


THB  NEW  SHOBT  RAILWAY  OBHBRATOB. 


It  is  an  event  well  worthy  of  notice  when  one  of  the 
large  oleelrie  railway  manuneturing  companies  puta  upon 

the  niarki't  ;in  fritirelv  ric«'  tvne  of  geiierat^'ir  This  ia 
particuluily  Lruc  whoa  Uj  ^cfietal  novelty  tu  dciiga  are 
added  principles  of  con.struction  which  are  ao  evidently 
well  adapted  to  their  purpose  that  the  advance  upon 
former  methods  is  at  once  evident  even  to  the  uninitiated. 

The  Short  Electric  Bailway  Ck)mpany  has  just  brought 
out  the  first  of  a  serios  of  railway  dynamos  which  are 
adbiirabie  in  every  re8i>cct.  They  are  massive  in  form, 
simple  in  ooottruetion,  and  are  marked  by  the  mechanical 
pertsetton  and  flaidi  for  wbieh  ths  Sbert  Oosapany  is 
noted. 

The  iUoitratton  gives  an  excellent  idea  of  the  l50-h.p. 
generator,  oapable  of  delivering  in  continuous  service  225 
amperM  at  a  pressure  of  500  volts,  equivalent  to  a  total 
eleetrieal  output  of  118,600  watts,  and  having,  in  fMt,a 
rsisrvs  fl^seaty  above  the  normal  of  at  least  90  per  osnt. 
fn  both  eurrent  and  voltage. 

The  field  magnet  frame  is  one  of  the  liirgcBt  in  l  most 
perfect  single  castings  over  miide  for  electric  work.  It 
weighs  over  8,0001b.,  and  nothing  but  the  softest  and 
purest  iron  is  used  in  the  neltioeipots.  It  is  annealsd 
very  riowly  in  tbe  moulds,  sod  when  finished  it  is  so  aoft 
that  it  can  easily  be  indented  with  a  hammer.  For 
properly  finishing  up  this  castiDg  it  was  necessary  to  build 
a  monster  plsniog  iBsdiiiis,  eee  of  tbe  higsst  to  he 
obtsinsd. 
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To  this  heavy  frame  are  bolted  light  field  magnets 
carrying  ahunt  and  Mriw  ooUa,  and  provided  with  pole- 
pieoes  S  peculiar  ihapCL  amagid  for  aids  proaentoUon  (o 
the  ■nmtora,  and  lo  dnpoied  ai  to  maka  a  powecfal  and 

almost  perfectly  uniform  "  field  of  fom  **  witihiD  a  narrow 

"  magnetic  gap  "  of  large  diameter. 

Within  this  space  revolves  the  armature,  which  is  a  dis- 
tiactiva  feature  of  the  machine.  Ita  peculiar  construction 
ii  wall  known  to  all  who  are  familiar  witli  the  past  practice 

of  the  Short  Company,  which  was  the  earliest  and  for  a 
long  while  the  only  prominent  advociite  of  what  is  known 
as  the  "  Gramme  ring  "  construction  for  railway  moLorH  and 
dynamoa»  and  which  has  come  into  very  general  use,  the 
valae  of  wMeb  is  ooneeded  by  streot  railway  managers  and 
n»nufactnrci-s  of  elcctric:il  ajipliatires  generally. 

Upon  a  shaft  Dft.  long  by  Gin.  isi  diameter  in  keyed  a 
massive  spider  carrying  the  foundation  ring  upon  which  the 
armature  is  built  up.  The  armature  core  is  formed  of  thin 
sheet  iron  wound  spirally  on  the  foundation  ring  and  liveted 
firmly  together.  The  outside  circnniferencc  of  the  ring  is 
somewhat  wider  than  the  remainder,  and  this  |>ortion  is 
milled  out  into  iiottbcs  forming  a  modified  Paccinotti  rini;. 
The  coils  are  then  wound  on  the  core  around  the  hollow 
ring,  the  method  being  such  that  eash  one  of  the  200  coiU 
is  entirely  exposed  to  the  air  on  all  sides,  thus  securing  the 
perfect  ventilation  which  is  obtainable  in  no  other  type  of 
armature.  The  projecting  coils  are,  in  fact,  a  sort  of  fan, 
and  to  standing  before  the  machine  the  current  of  air  set 
in  motion  Vy  HM  araature  can  be  detected  I  Oft.  or  15ft. 
away.  As  a  consequence,  both  armature  and  field  run  cool, 
and  it  is  slmoet  impossible  to  burn  out  a  coil  even  with 
heavy  overloads.  Moreover,  the  destruction  of  a  single  coil 
does  not  affect  adjacent  coils,  and  it  is  even  possible,  in  case 
(rf  necessity,  to  ran  the  machine  for  several  days  without 
rewinding  a  burned-oat  coil.  A  barned<Nit  coil  can  be 
rewoand  by  any  sood  meohanie  at  a  ooat  oif  two  or  tfana 
doUan  and  a  ImIF ■day'b  Ubonr. 


Hew  Bhsrt  BMmaj  Osnssator. 


One  of  the  most  noteworthy  features  of  the  armature  is 
its  large  diameter — via.,  36in. — which,  by  the  way,  is  also 
the  diameter  of  tha  piilky  nsoally  en^jed  with  h^fa- 
apaed  aujinea. 

The  dilails  of  eonstraetton  are  carefully  worked  out. 
The  armatun  shaft  runs  in  large  solf-centreing  and  self- 
oiling  bearings,  the  lubrication  being  accomplished  by  rings 
earried  by  the  shaft  and  drawing  oil  from  a  reservoir 
iu  the  ttsinl  way.  The  height  oi  the  oil  ii  indieatod  by 
the  little  sight-giaas  on  aaeh  Mac  At  the  eomnnrtalMi^tos 

is  also  found  an  adjustable  ball  bearing  thni<:t  eoUar  OOB- 
taining  several  hundred  balls,  and  so  arranged  as  to  carry 
the  armature  thrust  in  either  direction  without  the  slightest 
heating.  This  is  an  entinly  novel  feature  in  Uus  ckm  of 
Biachinery. 

The  commutator  is  carefully  built  and  unusually  large  in 
diameter — viz.,  20in.  It  has  200  bars,  so  that  the  pressure 
between  two  adjacent  bars  is  very  small  and  consequently 
thara  is  no  sparkina.  The  brushes  are  four  in  number  and 
ava  earried  oj  two  Independent  eoOan  and  aeta  of  brnsh- 
holders,  in  order  to  secure  {Kirfcct  adjustment  at  tlwMatral 
pointi    Multiple  carbon  brushes  are  used. 


The  terminals  of  the  field  coils  are  carried  to  two  heavy 
bars  held  securely  in  place  on  each  side  of  the  base  of  us 
machine.  The  oif  eonneotion  ia  aimpie  and  in  pisis 
sight,  and  the  machines  are  so  enetly  daplicatee  of  eadi 
other  that  there  is  no  necessity  for  cf»m;i!i'- ited  "  =liu':; 
spools"  or  other  adjusting  devices  bcj  ond  the  ordirury 
field  rheostat  box. 

The  dynamo  is  placed  on  a  heavy  ioimdatioa-pUte  and 
moves  on  V-shaped  ndle  by  means  of  an  ordinary  rttchet 
bar  and  screw. 

The  electrical  properties  of  the  machine  are  quite  as  iiolt 
worthy  the  mechanical.  The  magnets  always  work  fir 
below  the  point  of  saturation,  even  at  heavy  overloads. 
The  compounding  has  been  so  carefully  calculated  that 
the  "  pressure  curve  "  is  a  straight  line  passing  from  500 
volts  at  no  load  to  325  volts  at  full  load,  with  speed 
maintained  c(jristaiit  at  r)00  revolutions. 

The  Short  Company  is  building  this  type  of  generator  in 
five  sizes— viz.,  75  h.p.,  100  h.p.,  180  n.p.,  300  Lp.,  sod 
500  h.p.  The  last-named  size  will  run  at  about  100  revo- 
lutions, and  will  be  connected  direct  to  a  vertical  compound 
oiigino,  thus  doing  away  with  all  belts  and  shafting.  It  is 
probable  that  even  larger  sizes  will  be  built  later  on  t« 
awommodato  tka  haavy  ndlwaywovk  which  ia  immedistalj 
in  proepeet 

The  Short  Company  is  to  be  congratulated  upon  tlm 
advanced  step  in  street  railway  work.  The  entire  attention 
of  the  company  is  nven  to  the  manufacture  of  electrical 
railway  apparatus^  for  which  it  has  oxcoDtional  faciUtin 
for  perfecting  svety  detail,  which  it  is  doioK  with  vsy 
gratifying  results.  The  Short  Company  has  taken  a  lesdKsK 
position  among  the  large  electrical  manufacturers  of  the 
country,  and  a  bright  and  prosperous  future  is  assured.— 
Stre4  Bailmjf  J<>i$maL 


DOMDBB. 


The  following  is  the  text  of  the  report  by  ez-Provost 
Brawnlea  and  Mr.  James  Mitchell  as  to  the  pwpqaad  inbe- 
duetioo  of  eleotric  light  into  Dundee. 

In  accordance  with  the  remit  eontained  in  minute  of  Iks 

?(pccial  commiiteo  of  the  Dundee  Gas  Commissioners  anent 
electric  lighting  of  date  July  23  kst,  we  have  visited 
several  of  the  F^nglish  towna  anatogpoB  to  Dundee,  andnsv 
beg  to  report  as  follows  : 

Hhadkokd.— This  installation  was  opened  in  September, 
1889,  and  consisted  of  three  vertical  cti^incs  of  l.'iO  i.h.p. 
working  at  1201b.  pressure — two  of  them  by  Willans  and 
Robinson,  and  one  by  Marshall,  Sons,  and  Co.— each 
coupled  direct  to  a  Siemens  dynamo,  capable  of  developi>K 
90,000  watts.    In  October,  1890,  the  plant  was  inOTBSSH 
by  an  additional  engine  of  300  h.ii.,  by  Willana  and 
Robinson,  driving  direct  a  Siemens  dynamo  of  210  e.b.(i, 
and  at  this  time  the  storage  cells  were  installed.  The 
boiler-house,  which  is  situated  immediately  behind  tlie 
engine-room,  contains  three  mild  steel  Lancashire  boilsn 
(28ft.  by  7ft.),  made  by  Holdsworth  and  Sons,  of  Bradford. 
The  Corporation  are  about  to  erect  another  boiler  by 
Babcock  and  Wilcox.    The  strcols  were  opened  and  made 
good  by  the  CSocpotation,  Uie  cablee  being  laid  bv  the  eoo- 
traetars,  Messrs.  Siemens  Bros.   Where  the  cables  cna 
the  streets  they  are  placed  in  brick  channels  with  nig 
covers,  but  along  the  footpaths  they  are  laid  in  tlrt 
earth,  just  iaiide  the  kerbstone,  with  a  loose  board  over 
them  to  wan  workmen  that  the  cabka  ars  iisjo** 
The  eaUes  are  of    liie  lead-eheaHiad  dasa 
dynamos,  which  are  run  at  a  speed  of  about  .300  rcvolutioos 
per  minute,  are  wound  to  give  a  pressure  of  150  toW* 
They  are,  however,  run  at  130  volts  only,  and  the  loss  m 
the  maiaa  being  15  volts,  the  pressuia  at  the  hunp  tsrmiosu 
is  116  volte.  The  average  distance  from  the  stattoo  to  the 
area  of  sujiply  ii  ubout,  1,000  yards,  and  the  largest  caN» 
used  has  a  sectional  area  of  0  8  of  a  square  inch  of  copp^f- 
The   present  engine-room,   which  is  capable  of  hemij 
lengthened,  is  about  dOft.  U)ng  by  22ft.  broad,  and  is  fiff* 
with  an  overhead  enne  eonatroeted  to  Itft  eight  tons.  On  m 
same  floor  are  situated  85  aoeumulators  by  CrompKWi 
UowsU,  and  Ca   These  aeMUMllators  keep  up  the  supply 
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from  10.30  p.m ,  when  tbe  engines  are  shut  down, 
tUitil  •botttll  a.in.,  when  one  or  more  of  the  smaller 
rn;::nes  an  itutod.  The  Dumber  of  euttoman  prsMntly 
-ipplied  n  170,  and  tbe   avenge  number  of  hoara 

lighted  per  lamp  per  day  is  fotind  to  be  1'85.  With  ull 
the  present  djoamoe  running,  3,000  aiup«r&3 — that  is, 
about  5,000  lampe  of  16  c.p. — can  b«  nqipliod.  In  the  area 
of  tapfiy  thave  are  no  dwelliDg-hwiMft  or  boteU  aupplied 
with  tB«  alttstric  light,  the  demand  being  entirely  «onfine4 
to  large  warehouses,  cUib't,  offices,  and  shops,  while  both 
Uie  Corporation's  engineer  and  the  customers  admit  that 
liM  cost  is  fully  donUe  tbat  of  gas,  the  latter  are  content  to 
eontioue  its  ose  in  respect  of  its  decided  advantages  over 
tbst  of  gas.  The  price  charged  is  6d.  per  nnit  The  Cm* 
poration  iro  on  the  eve  of  exttituling  the  stution  by  tbe 
nlditioii  of  one  300-h.p.  engine  and  two  tiO-b.p.  engines,  at 
,»  niii  of  from  £'1,000  to  £6,000.  The  capital  presently 
invested  is  J&35,000,  and  the  revenue  £4,000.  The  sinking 
fund  is  ealenkted  to  a  repayment  in  80  years.  Up  to  Sltt 
r>L'ccmber,  l^'-9,the  loss  on  the  works  wa?  £1,097.  During 
the  six  uioiiLh.-^  ending  June,  1890,  it  was  £7.12,  and  for 
the  next  half-vear  eiulin^  December,  1890,  it  was  reduced 
to  £315,  showing  that  the  worlcs  are  sow  on  tbe  verge  of 
laying  Huir  own  way.  The  price  of  gas  in  Kadford  is 
2s.  Sd.  per  1,000ft.  of  16  c.p.,  and  it  may  be  mentioned  that 
tbe  t'orporation  prefer  lighting;  the  streets  by  -^m,  usini; 
Bray  burners,  to  adopting  the  electric  li^ht.  The  con- 
sumers are  charged  according  to  the  current  used,  the 
nme  being  mearared  by  Aran  meters  and  %  rant  cbaiged 
f  ir  the  nse  of  meters. 

I  Dkpxford. — ^This  station,  which  belonn  to  the 
London  Electrical  Supply  Corporation,  nnlike  any  of 

the  others  we  visited,  generates  the  alternating 
current.  The  generating  staliun  is  sitiutcd  at  Dept- 
fonl,  and  the  current  transmitted  at  10,000  volts 
to  four  distributing  stations  in  Loudon.  There  it  is 
tnuflfonned  down  to  8,BO0  volts,  and  H  is  i^in  further 
trinsfomied  ilown  to  100  volts  on  entering  the  consumers' 
premiies  The  station  measures  210ft.  loiv^  by  195ft. 
broad  and  100ft.  hi;;h.  The  engines  driving  the  two 
I  larger  dynamos  are  1,500  h.p.,  and  are  of  the  vertical 
I  nerine  Corliss  type,  ropee  being  used  to  transmit  the 
:Hmertothe  dynamoe.  Tbe  engines  are  com{H)und,  and 
save  cylinders  28in.  and  56in.  diameter  by  4ft.  stroke.  In 
this  station  are  also  two  700-h.p.  engines  driving  two 
dynamos  which  give  out  current  at  2,500  volts.  This 
curront  is,  by  means  of  four  ITiO-h-p^  transformers,  trans- 
I  iomtfld  up  to  10,000  volts  before  reaching  the  mains 
Tkeie  smaller  engines  are  nsed  to  keep  up  the  supply  during 
the  djy,  the  larger  ones  being  started  as  the  demand  for  I  he 
current  increases.  This  boiler-house  contains  24  500-h.p. 
Babcock  and  WileoxboilerStOf  which  only  six  are  at  present  in 
oml  This  company  are  now  extending  their  plant  by  putting 
down  one  10,000h.p.  dynamo,  driven  by  two  5,000  h.p. 
•--1^,'iiics.  Tht3  nuiitis,  which  are  the  invention  of  Nf. 
ierruiti,  ihe  company's  engineer,  consist  of  two  copper 
tubes— one  inside,  and  insulated  from  the  other  by  brown 
(•aper  soaked  in  ojmkeriie  wax,  and  tbe  whole  then  pro- 
t><^t«d  bjr  an  irou  oover.  They  are  said  to  have  been  working 
Tost  mccesafully  since  10th  February  last,  notwithstanding 
■h-j  oiinrmous  jiressure.  The  charge  made  by  thiscompatiy 
'i>d  per  unit.  In  deciding  on  a  system  for  Dundee  it 
iliould  be  boma  in  mind  that  the  alternating  eomot  cannot 
bs  itoied,  and  its  uee  for  running  noton  fram  it  praeeiits 
toveral  practical  difficulties  which,  w»  uad«rataiid,  have  not 
Jtt  received  satisfactory  solution. 

Cnn^^iA  E1.BCTRIC  Supply  Company,  Lmited.— In 
tbi»  liysi^m  accumulators  play  a  most  important  [xirt,  they 
being  U8«d  to  transform  the  current  down  from  600  volts 
^  100  volts.  This  is  done  at  four  sub-stations  placed  at 
diffsrsnt  positions  in  tbe  area  of  supply.  The  central 
*l*tioo  is  sUo  fitted  with  accumulators,  and  a  oontinuotts- 
curreni  transformer,  so  that  the  lamps  in  its  vicinity  can 
1^  li^htiid  either  from  the  dyuamuis  direct  through  tbe 

.•an.^former  or  from  the  accumuUtara,  or  from  both 
^uliansously.  The  batteriee  in  the  sub^tioM  am 
'""lE^d  in  swios,  and  then  diwliai]gBd  Into  the  hmps  fn 
Pjl^llel,  the  cbanga  over  being  performed  automatically. 
boUats  used  at  this  inatalUtion  are  by  fiabcock  and 


Witcox,  and  at  a  test  about  the  beginning  of  this  year 
showed  an  efficiency  of  10-21b.  of  water  per  lib.  of  eoel 
^h  and  firing  being  deducted).  This  corresponds  to 
3*641b.  per  i.h.p.  Tbe  engines  used  by  this  company  are 
by  Willans  and  Robinson,  and  are  coupled  direct  to  the 
dynamo,  I'he  mains  in  this  case  are  run  in  bitumen 
casing  made  in  6ft.  lengths.  The  average  Iocs  in  the 
cbuging  mains  is  about  30  per  cent,  and  between  the 
transforming  boose  and  the  consumers'  premises  about 
2  |)cr  cent.  43cwt.  of  coal  are  required  to  produce  840 
units,  and  of  this  ijuantity  690  units  aie  sold,  or  very 
nesrly  71b.  <rf  coal  pci  unit  sold.  General  Webber,  in  a 
papwread  before  the  Institute  of  Electrical  £agineertat 
the  beginning  of  this  year,  and  to  which  paper  we  an 
indebted  for  a  number  of  these  figures,  gives  the  life  of  the 
positive  plates  ot  the  accumulators  as  three  years,  and  that 
of  the  negative  plates  as  six  years.  This  seems  to  be  borne 
out  by  exjierience,  for  after  18  months'  use  only  SO  single 
plates,  oat  of  a  total  of  57,970,  had  to  be  ranewed,  md 
these  had  been  destroyed  by  accident.  Tn  1888  tbe  makers 
of  the  accumulators,  the  Electric  Tower  Storage  Company, 
undertook  to  maintain  batteiies  for  IL'.i  [*ercent.oii  their  cost 

f trice,  but  we  are  not  aware  if  they  still  undertake  to  do  so. 
n  Cbdsea  they  reckon  that  ontof  every  five  lamps  installed 
in  private  houses  two  represent  tbe  ma.vimnm  ri'irubor  in 
use  at  one  time,  and  that  70  8  c.p.  lam{>3  is  the  average 
number  installed  in  }irivatc  houses.  No  house  has  an 
installation  of  less  than  20  lamps.  There  are  1,258  houses, 
including  veeidences  and  shops,  in  the  dittriet  of  Chelsea 
and  Kensington,  of  which  252  take  the  current,  or  actually 
tbe  equivalent  of  20,000  8  c.p.  lampe  are  installed.  Tbe 
maximum  number  in  use  at  one  time  is  about  8,000.  The 
total  length  of  conductors  ustd  in  the  distribution  is  29 
miles,  aim  weighs  51^  tone.  Aron  meters  are  in  use  heire 
for  moasnring  the  current. 

St.  PANCRAa  Ykstky.— This  instillation,  which  is  not 
yet  started,  consists  of  Willans  and  Robinson's  engines 
coupled  direct  to  tbe  dynamos.  There  are  five  Babcock 
and  Wilcox  boilers  8U[^lying  steam  to  II  engines.  Tbe 
engine-room,  which  is  provided  with  an  overhead  crane, 
measur<?!i  110ft.  by  27ft  The  switchboard  is  placed  in  the 
engine  ruom.  Tbe  mains  arc  of  bare  copper,  and  are  run 
on  insulators  in  a  Iviokwork  culvert,  about  18in.  wide  by 
6in.  deep,  and  covered  with  concrete  slabs.  The  Yestry, 
we  understand,  piopo.io  to  erect  90  arc  lamps  for  street 
lighting  as  well  m  to  suppiy  pt'iv«ite  consnmers.  The  cost 
of  this  installation  will  be  about  £85,000,  and  the  price 
which  the  Vestry  contemplate  ehargiog  is  6d.  per  unitu  A 
good  demand  is  expected  to  arise  for  toe  ligbt^  the  dwtriet 
being  one  fairly  well  suited  for  this  object. 

Camsbioos  hM  resolved  to  conclude  contxacts  for 
ing  out  the  electric  lighting  of  the  town,  at  a  cost  not 
exceeding  £26,500,  the  instillation  to  be  5.000  lights  of 
16  c.p.  This  resolution  was  nut  arrived  at  without  con- 
siderable discussion,  several  members  of  Council  being  very 
doubtful  as  to  the  finauctal  success  of  the  undertaking. 
The  reeolntion,  however,  wee  egreed  to^  and  tni.  Osmiett 
ha.s  been  appointed  oteotrieal  engiiMer  to  earrjr  out 
scheme. 

After  carefully  considering  the  whole  matter  we  dimk 

the  Gas  Commissioners,  if  they  resolve  to  supply  the  light, 
should  adopt  the  low-pressure  continuous-current  system, 
with  a  station  as  near  the  cenin  t  tti-  u  ompulsory  area 
as  possible.  The  engine  coupled  direct  to  the  dynamo 
eeeme  also  to  us  to  be  the  best,  and  a  reasonable  amount  of 
storage  seems  advisable.  The  kind  of  boilers  to  be  adopted 
will  depend  somewhat  on  the  size  and  shape  of  the  ground 
the  Commissioners  may  acquire.  The  Babcock  and  Wilcox 
boiler  seems  most  in  favour  in  the  South.  We  observe  that 
it  was  all  CardifT  coal  that  was  being  used  in  them.  If 
adopted,  with  our  coal  as  fuel,  mechanical  stokers  might  be 
necessary.  If  at  all  possible,  a  larger  piece  of  ground 
should  bo  secured  than  hitherto  srems  to  have  been  con- 
snlered  necessary,  as  it  is  desirable  to  provide  not  only  for 
expansion,  but  also  for  yard  room  in  emnection  with  the 
station.  The  design  01  the  boildiog  must  very  ha^j 
depend  on  the  shape  of  the  ground,  rat  we  think  that  at 
one  end  of  the  engine  and  dynamo  room,  at  1  wrought  from 
the  same  overhead  cranei  there  should  be  a  small  mechanical' 
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■hop  for  the  repairs  of  engines  aad  dynamoa,  a  feature  that 
(loen  not  sroin  to  hnvc  lu  eii  provided  at  any  of  the  BtatiooB 
wo  have  viaitod.  In  designing  the  station  the  whole  ground 
should  be  laid  out,  but  only  a  small  portioii  need  be  built 
to  begin  witbi  addiog  to  it  uosaaaon  wmj  raqnin^  Whether 
the  nnins  ffaodld  be  oaaacl,  and  wbat  kind  m  cum  should 
be  use  ],  HCdms  'n  us  ;i  question  to  be  determined  when  the 
vurious  icinds  of  cu.siiig  and  their  coets  are  before  the  Com- 
nissioners.  Wo  submit  plan  of  ground  i^dh,  «•  think, 
would  he  rery  suitable  for  a  station. 

Financial  Aspect  of  tJte  Qiutsiim. 
Your  committee,  while  anxious  as  far  a«  poadUo  to 
ascertain  the  rdativ«  effioianey  of  the  various  systems  in 
operation,  cannot  overiook  what  yon  may  naturally  consider 
a  very  impoilant  aspect  of  the  question—viz.,  the  financial 
aspect.  Looking  to  the  many  joio^^tock  companies  which 
have  undertaken  the  aapply  <rf  daetridty,  which  in  the 
nnjoritj  oi  cases  hava  nofcbaan  financially  profiuble,  we 
cannot  liold  out,  at  least  for  some  time,  any  pruapcct 
of  the  undertaking  in  Dundee  being  free  from 
]o8.<s.  Vet  in  view  of  the  great  progress  which  has 
been  made  within  the  last  few  years,  not  only  in  re- 
dncad  coat  of  praduetion,  but  in  many  improvMianta  for 
eeonomfeal  dtsMbntion,  your  eonmittaa  are  hopaful  tliat  in 
a  short  time  an  in!stallation  in  Dundee,  if  wisely  gone  about, 
might  become  at  least  self-supporting.  The  many  advan 
tagaa  of  the  new  light  over  that  of  gas  could  not  fait  to 
NcomnMnd  it  for  puUie  buildinn,  and  to  shopkeepers  and 
others,  in  wkooa  pmoiaes  a  bright  and'  eool  light  is  very 

dcslrahle  The  purity  of  the  atmosphere,  the  preservation 
of  goods,  and  the  general  absence  oi  all  tb^ii  tends  to  i>moky 
ceilings  and  destniction  to  pictures  and  ornamental  fittings 
should  in  some  measure  weigh  agatoat  ita  cost.  Ii  is 
gfloerally  admftled  that  6d.  |»er  unit  is  eqnal  to  about 
48.  6d.  ]>cr  l,OOUft.  of  18-candIo  gas.  On  this  jxjitit,  how- 
ever, it  was  ditTicult  to  obtain  reliable  information,  but  that 
the  cost  to  the  consumer  would  be  considerably  over  that 
of  gim  o»y  be  reasonably  counted  on.  At  preiant  it  may 
ba  considered  a  luxurious  light,  bot  we  most  not  forget 
that  th?  luxnr}'  of  to  ijay  often  becomes  the  necessity  of 
to-monow,  au.1  that  Llio  long  j>eriod  of  -12  years,  during 
which  any  company,  if  once  established  here,  would  hold 
the  sole  right  to  supply  electricity,  is  a  very  important 
factor  in  the  serious  consideration  of  the  question,  and 
ailoald  obtain  oomidanbla  weight  in  maturing  a  deciaton. 


At  a  special  meeting  of  the  Dundee  Gaa  Commission  on 
Monday,  the  committee's  report  was  considered.  £x-Provost 
Brownlee  moved  tbe  adoption  of  the  report,  stating  that 

though  they  need  not  cx|)cct  the  installation  to  pay  for  the 
first  few  years,  oxporienco  went  t«  nbow  that  it  would  do 
so  in  the  future.  It  would  be  well  to  start  with  a  small 
iiutallation  on  a  site  of  about  40  rods,  with  cngioea  of 
80  ii.p.  to  200  b.p.,  the  cost  bang  about  £1S,000  to 
£20,000.  The  station  could  be  pxtcnric!  aa  the  demand 
arose.  Tbe  motion  was  seconded  by  ex-i'rovost  IjaliinKail, 
and  Lord  I'rovoRt  MathewBon  also  apoki  In  fikVOOr.  TIm 
motion  was  can  ic<i  unanimously. 


UVBBFOOL 

Witb  tbe  spread  of  electric  lighting  and  the  electrical 
tranamisaion  of  power,  aud  espeeiaJlv  when  under  tbe  super- 
vision of  a  loeiu  antbority,  it  wfll  beeonm  neeesaary  to 

institute  testing  stations,  just  the  same  as  with  gas.  Official 
testing  will  become  common,  and  no  doubt  there  will  be 
numerous  openings  for  young  electricians  who  can  under 
take  the  responsible  dutiea  of  carrying  out  uad  tesu. 
Uverpoot  baa  atraady  set  a  good  example,  and  baa  furnished 
a  public  testing  office.  Tht>  follf  v.  ing  \n  the  draft  scale  of 
cbaiges  it  is  proposeii  to  exact  iur  the  work  done,  and 

probably  this  aaaM  will  be  latstly  followed  by  otber 
antborities: 

htnmtouL  Blbobm  Liomiito  Oanaa,  UUk 

Draft. 

8CALK  OF  CHAKf;ES. 

The  Mayor,  aldormoD,  and  citi/cn.-<  'h  -ity  of  Li\LriK)<jl 
(being  tbe  looalauUMrity  under  the  Livot^jool  Electric  Lighting 


Order,  1880).  ia  CoaaoU  amamtM  en  tin  dsy  at  — ,ds 

bar^y,  aoMUr  the  pawaia  ol  the  ssid  order.  preseribeaaMlMi% 
as  the  Male  af  bss  for  tastlDflr  to  be  paid  by  the  oadsitalnrs  letk 
electric  inspeotOT  under  the  above  mentioned  order— ^ris. : 

Mark.  TonUt  to  be  taken.  Fees. 

In        Iiurabition  rem«tanoe  (in  ohms)  of  main,  eacli  test  U  5  0 

Co"    Coodoctivity  (in  mhos)  of  main                ,,  0  7  0 

I*        InoolatioB  rssistaaoe  of  aervice  tine           ,.  0  3  ( 

Co"  Coadaativity  (Id  mhoa} of  service  line  «*  4  4  0 
iH      InaalatioB  rsslstawcia  and  copper  resistaaea  at 

joint   ail 

E*       TMts  of  energy  at  testing  stations,  per  diem   0  9  1 

Ea  Taste  of  enersy  at  gaaarMinc  etatifliia,  perdiam  0  t  { 
M      Testa  of  InstraaisBta  awaad^  andertaaacs,  par 

inctmment   0  10 

L       Earth  leakage  teste  ante  peassafe.  par  atattoa 

per  diem    0  10 


EASTBOURNE. 


The  borough  surveyor,  Mr.  C.  Tomes,  has  made  acarefnl 
report  as  to  the  cost  of  lighting  by  gas,  oil,  and  electricity. 
It  wUl  be  aaen  that  the  cost  otelectricity  is  prohibitive.  It 
really  seems  upon  the  faea  of  %  knowiog  tbe  cbamsior 
2,000  c.p.  nondnal  eteewhere  (aay  tbeae  are  only  baniht 
candle-power  actinHy),  that  £32  a  year  for  100  c.p. 
much.  Even  if  a  100  c.d.  is  a  mistake  for  l.OOO  c^^Ac 
charge  is  more  than  is  paia  in  otlier  plaeaa.  Tbef 
is  the  text  of  the  report : 

Gentlemen,— Id  aooordanoe  with  your  inatructioos,  1 1 
fully  gone  into  tbe  matter  of  comparing  the  cost  of  li 
gM,  ou,  and  eleetrklty,  and  I  beg  to  lay  before  yon  thai 

Gas. 

There  are  at  the  proeeat  time  979  public  lamps,  but  lUiowiBf  lor 
the  increiL'^e  I  fnul  thnt  the  averef^  number  of  lamps  lighisd for 
the  year  ending  March  25th,  1891,  was  9M,  of  which  58  are  IOO«p. 
Sugg  lamps,  and  896  are  the  oidtnary  small  lam]ie,  "^'^ra^K 
about  16  o-p.  The  58  large  and  828  of  tite  small  iMopM^a^eli^piM 
for  3,560  hours  in  the  year,  and  the  remaining  C~       -  ■  - 


only  lighted  for  1.714  hours,  as  they  are  lighted  at  11.10  MBfti 
electne  light  on  the  Parade  is  pat  eat. 


Thaa^ 

of  gas  igrliha  two  cissssa  at  lamjia  is  as  fallow  i 

lOO^p;  Sogg  laaq^.  Small  lampe. 

17*16  eabe  feet  per  haar.  4*7  eobe  feet  per  hoar. 

61,100    „      „      annum.     16.700    „      .,  aaaai 
The  averege  ooet  for  gan,  labour,  and  materials  for  tlM 
BSB  of  lampa  is  a«  followH : 

lOO-c.  J).  Suj;g8   SmjiU  lamjjs 
(all  night).      (all  ni(;ht). 
£  ■.  d.        £  K  d. 

Gaa    0  13  6   ...  2  18  102 

Laijonr.   0  14  4i  ...  0  14 

Material   0  19  4  ...  0  • 


Small  lamp 
(balfnieiM. 
£  s.  d. 

1  e  7 


41   ...  0  14  41 

4    ...    0  «  4i 


natal  £11  7  ?f     £9  It  71  1  H 

Oil. 

To  alter  the  [jrenent.  lanterns,  remove  the  gai«  fittings, 
provide  oil  Uun|jci,  I  intimate  tbe  oost  would  be  aa  followt 


900  l4-c.[>.  laiiiiw,  ul  Sd..,,. 
fill  UKio.}).  liun[w,  lit  'Jita.  . 
Altoi'ing  luntetnH,  etc,....  . 
Ladder^  lamps,  tnwka.  aO 


£  ». 

301)  0 

60  0 

ISO  0 

80  0 


Tot*l    CC.V)  0  0 

Interevt  awl  rcpavment  on  lliic  uiuount  at  3|  per  cen^  for,  W 
10  year-,  would  bo  ITS.  .'I-,  lid.;  and  I  estimate  the  anaew 
working  ox[K5ti»ci4  would  be  a»  fcillows  : 

£  «J- 

76,900  fcallons  of  oil  at  7d   *i.i47  ili  ^ 

Wagee— 19  men  and  one  foMmaa   I|10l  M  0 

Lampe.  cbimneyt).  repairs  to  lampa  and 
lanterns,  painting,  etc  

237  0  0 

DepreeiatkmoDpliuitatSpsreBnt.    32  10  o 

Intaiastaadrepayniaat   7«  3  i 

TwA  «,7«0  7  « 

per  annum  for  the  Uirae  otasioo 


lamiiawi 


Oil 


aTanun  ooat  par  lamp 
wealaaa  aa  foUawa : 


lOO^p.  lamiM  14-0. p.  Uunpe  I4cp.  Uoip* 
{all  Bight).     (aU  nighSI.    (half  nigbt). 
«ad.        £s^4.       i  •■  ^■ 
5  8  0  ...   1  17  4  ...  0  lit  « 
1   1  S  ...   1   1  «    ..  1  »  » 

11  » 10 


CO  9  S      «8  10  0 

Kl.klTKlC  I.li;llT. 

I  iiR.u  Uooii  in  communicjition  with  ihc  ElecLric  bigl»t  Comj*") 
«  ith  rofcfCinro  t^i  thin  m.iHer,  iirnl  llipy  do  nor  ro('oninje«>'|  '""tI 
descent  lampe  for  street  lighting,  as  the  co»t  woukl  be  '|uti«  prv* 
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hibitive.  Tho  Electric  Company  ore  willine  to  oapply  and  Liffbt 
.trc  lam^  of  100  c. p.  for  £32  per  lamp  {>er  annum.  I  liave  taken 
ojn  a  baeiB  32  lampe  in  the  Ktreets  in  wliich  the  com|ian>  '5  maina 
are  now  laid,  and  I  find  that  thoeo  3*2  latu|«B  would  displace 
16  Sug^  lAmp«  and  80  fimall  ;  the  com|)arative  cont  would 
thereforu  bo  : 

£    8.  d.       £    8.  d, 

.12  arc  lampn,  at  £32    l.(K24    0  U 

16  Su>jif8  lamp*    197  15  0 

at)  amall  lamp*   2M  10  0 

  492   6  0 


ON  THE  MAGNETIC  FIELD  IN  THE  NEIGHBOUR- 
HOOD OF  THE  SOUTH  LONDON  ELECTRICAL 
RAILWAY.' 

BY  i-KUr$l.   W.  E.  AVRTON.  r.B.S.,  AKO  A.  W.  HUCKER,  r.K.S. 

In  the  8prtD(f  of  the  pre<ient  year  we  were  both  interested  in  the 
question  a«  to  how  far  tho  work  of  a  phynical  laboratory  would  be 
afloctod  by  the  neighbourhood  of  nn  electric  railway. 

The  South  Tx>ndon  Electrical  Railway  runs  from  Stockwell  to 
the  City.  It  is  constructed  under  the  public  roadu  ul  a  depth  of 
6i>ft.  or 70ft.  below  LhcKurface.  Tho  up  and  dawn  lincH  are  citrried 


departure  of  the  trains,  while  other*  were  alao  noting;  tho  iiuitanta 
at  which  the  larf^ent  disturbancea  of  the  in«trumente  occurred. 

The  pii8«H(re  of  i\  train  cauiwxl  a  very  audden  disturbance  of  the 
needle,  e8|>ecially  in  the  room  nearest  the  line  ;  but  the  amplitude 
of  the«e  vibrationia,  thou(;h  Kroalor,  wua  often  not  much  greater 
than  that  of  thoHe  which  were  continually  occurring  at  other 
times.  At  the  stations  60ft.  from  tho  middle  of  tho  rood,  the 
larger  defioctions  produced  on  a  ncale  one  metre  distant  from  tho 
instruments,  were  about  =k  -JO  mm.  At  the  more  distant  stations, 
about  'iOOfi.  from  the  road,  they  were  about  two  and  a  half  times 
lese.  As  the  instruments  were  about  10ft.  above  the  roadway,  and 
probably  about  70ft.  above  the  line,  the  distances  from  the  line  at 
the  two  stations  were  about  Jeny  +  70'  and  J'Xfi'  -f  ltfi,  or  92ft. 
and  212ft.  respectively.  The  ratio  of  these  numbers  is  2',i,  and  as 
the  ratio  of  the  disturbances  at  tho  two  stations  was  about  2'5,  it 
is  evident  that  thoy  diminish  very  slowly  as  tho  distance  increases. 
The  law  of  the  inverse  distance  was  apparently  approximately 
fulfilled.  To  show  tho  effocts  of  the  railway,  we  publish  the  oom> 
parative  diaj^ms  in  Figs.  I  to  4. 

Keodinj^s  were  taken  every  10  seconds  of  an  Elliott's  galvano- 
meter, arranged  as  above  described,  in  :  1.  A  laboratory  of  the 
Koval  College  uf  Science,  about  l.'iOft.  west  of  the  middle  of 
Exnibition-rood.  2.  Another  laboratory  about  70ft.  east  of  the 
same  road.  H.  A  room  at  Kcnnington  Park-road,  about  200ft.  from 
the  middle  of  the  rood.  4.  Ditto,  00ft.  from  the  middle  of  the  roadi 

Figs.  I  to  4  show  the  results  at  each  placo,  .1  cm.  corresponding 
to  n  minute,  and  the;  onliimtcH  being  the  actual  deflections  observecC 


Fi<:s.  I,  2,  3,  4.  — .\bi>cisii3< :{  cm.  -  i  mm.    Oidinatcs  Delloclion  on  Natural  Scale. 


ioKparato  tunnels  and  enclosed  in  largo  iron  tube*.  Tho  current 
i«  conveyed  to  tho  trains  by  an  insulated  rail,  and  tho  circuit  is 
completed  through  tho  rails  on  which  the  tmins  run,  which  arc, 
therefore,  in  connection  with  the  iron  tubos  and  thus  end  thoonrth. 
Oar  observations  were  mode  at  n  house,  No.  122,  in  Park-road, 
under  which  the  railway  runs,  in  two  rooms  at  (xiinta  distant  about 
6Wt.  and  2W»ft.  from  the  middle  of  tho  road  respectively. 

The  instruments  used  wore  (1)  a  rough  magnetometer,  consisting 
of  needles  attached  to  a  mirror  suspended  by  a  silk  thread  about 
■nn.  long,  and  (2)  an  ortlinary  Elliott's  Mjuaro  |)attcrn  mirror 
R»lT»noroctor,  which  was  u«ed  as  a  magnetometer. 

All  obser\'ations  wore  made  when  tho  period  of  vibration  of  the 
uirtrument  used  was  about  10  seconds.  To  compare  tho  magnetic 
niMurbances  with  those  due  to  mere  mechanical  vibrations,  the 
■noffnets  wore  removed  from  another  similar  galvanometer  ond 
rtplaced  by  copper  rods  of  about  the  same  mass.  The  mirror  was 
loMi  suspended  by  a  bifilar,  which  gave  a  period  of  about  10 
••condg.  This  was  only  intended  to  detect  tho  effects  of  shaking 
Ml  the  galvanometer,  and  it  may  be  sulliciont  to  say  that  it  proved 
0M>cluriv8ly  that  at  Kennlngton  Park-road  the  tremors  due  to  the 
•wiBc  might  be  almost,  neglected  as  source  of  disturbance  when 
'■ho  magnetic  effects  of  tho  railway. 
The  latter  wero  continuous,  very  great,  and  on  ono  occasion 
'  jfj  "'I'*  blocked  tho  instruments  were  at  rest.  The 

*^UUtions  began  again  at  or  within  a  few  seconds  of  tho  time 
liiir?  «        *"'ch  nod  been  detained  in  tho  neighbouring  station 

left  it    This  coincidence  was  most  satisfactorily  established 
•one  of  our  party  were  noting  the  times  of  the  arrival  and 

''•Fwr  rend  before  the  British  Association. 


The  iner|ualities  in  Fi^.  2  were  no  doubt  due  to  a  dynamo  which 
was  working  at  some  distance.  Figs.  3  and  4  show  the  effects  of 
the  railway,  and  prove  conclusively  that  ordinary  students'  work 
would  bo  imfxitisible  in  its  neighbourhood. 

To  emphasise  the  fact  that  tho  standard  of  sensitiveness 
adopted  was  very  moderate,  we  m&y  mention  that  one  of  the 
instruments,  lirranged  as  for  the  experiments,  was  compared  with 
a  small  magnetometer  constructed  by  Prof.  Boys,  F.R.S.  The 
latter  instrument  was  found  to  be  160  times  more  sensitive  than 
that  employed  in  the  observations  just  described. 


BRIGHTON  CENTRAL  STATION. 


On  Monday  evening  last  tho  central  station  which  has  been 
erected  in  North. rood,  Brighton,  by  the  Corporotion,  was  opened 
by  tho  Mayor,  Mr.  Alderman  S.  H.  So|>or,  the  Mayoress  at  tho 
same  timo  switching  on  the  current  to  lamiie  in  the  station,  and 
to  shops  in  tho  vicinity.  Many  members  of  the  Corporation  wore 
present  on  tho  occasion,  as  also  were  Mr.  J.  N.  Shoolbred,  con- 
sulting electrical  engineer  ;  Mr.  L.  Nel)cl,  8U|K!rintcndent  of  the 
sUtion  ;  Mr.  F.  J.  Tillstone.  town  clerk  ;  Mr.  F.  J.  C.  May, 
borough  surveyor  ;  and  Mr.  Baker,  water  engineer. 

Before  the  current  was  turned  on,  tho  MAyor  gave  a  sketch  of 
the  progress  of  electric  lighting  in  Brighton,  and  the  reasons 
which  led  the  Cor|ioration  to  establish  a  station  of  their 
own.  With  regard  to  what  Brighton  had  done  in  the  matter 
of  the  electric  light,  he  said  that  some  eleven  or  twelve  years  since, 
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the  Corporation  cotnmencod  mnking  on<|uiriM  about  tho  light  of 
the  futnre,  and  cince  that  time  the  electric  light  had  tudttnpid 
strides.  For  some  time  they  had  watched  the  tirogrenof  ligblniK 
by  daotrloifey  with  a  view  to  adoptin{;  it  for  puDlic  use  us  soon  u 
it> <MHdll  Iw •hown  that  it  could  bie  done  with  advanta{;e,  and  that 
there  waa  a  demand  for  it.  With  this  view  they  consulted  from 
time  to  time  with  eminent  eofpnvers,  among  them  the  late  Dr. 
SicfTien?,  Mr.  AIcTAtitler  Siemens,  Mr  Preefp,  Mr.  fioocfi,  and 
oilier  oloctrieal  ciif^inotrri  of  known  r<^^[>'it«lion.  In  l^TU  "ml  ISSii 
extensive  exiiermnent."  were  cnnied  out  .it  (JnUi^itone  Muttmii 
Water  Works  bv  Mr.  Eik^toti  ami  iho  Hon.  l{c(^ir)iilil  firoiit^hiim. 
In  February  an(f  March,  \HS\,  tlio  Marino- [wi fide  was  bnlliaotty 
lighted  by  .Nk'^^rs.  Siemens  Hiok.  iu~  :\n  cxjioriment,  and  several 
estimates  wero  [>rr>pared  by  Me>*r».  Sienu-iiH  for  liphtinp  the  whole 
of  the  front  of  the  town,  but  they  were  foniiil  to  l>i-  too  LXix-ii'iNc. 
That  was  the  year  iu  which  Mr.  Alderman  Ilollctt  ^Iayul  uf 
Brighton,  and  be  only  rcfrretted  he  was  not  there  then,  for  if 
there  waa  one  man  in  the  Town  Council  who  understood  electric 
UghtioK  batter  than  another  it  was  Mr.  Alderman  Uallett. 
Itt  IM  ^tA  1882  the  Hoaltb  CongreM  and  Sanitaiy  Exbibitioo 
mn  halU  st  Brighton  in  the  BMrillin,  Dome,  and  Con  Biebanfab 
•ad  tlW  baDdinga  and  grounds  Wtf  lighted  by  th*  BritUh  XlMferio 
I4gbt  Omnny  and  by  the  Brush  Electric  Light  Company  That 
WM  It  graw  novelty  to  Brighten,  and  it  was  very  much  admired, 
bat  the  time  bad  not  then  come  when  they  could  adopt  it  for  their 
own  purposes.  In  I8S3  the  (^rporation  applied  for  and  obtained 
a  provisional  order,  giving  them  power  to  supply  electricity  under 
tba  Electric  Lighting  Act  of  1H82,  and  it  was  proposed  to  acquire 

Cremi«e.»  nml  to  erect  an  electric  liehting  station  in  West-street, 
ul  itio  Council  did  not  think  therL-  wui>  a  sufliciont  demand  for  the 
liplit,  or  that  its  piicce-*!?  Buftiripntly  assured  to  justify  the 
outlay,  and  iho  inattur  mim  con«oiaiently  allowed  to  remain  in 
abeyance  for  a  time,  far  as  relate<i  to  thfi  ponenil  mipply. 
Bat  tlio  Town  Council  still  [KirntiNCrtd  with  their  exj<(.riiiiont.«, 
and  in  ISK.T  they  litrhte<l  tlie  Royal  I'avUjQii  with  mi  lasUilliitioii  of 
5<.iO  inc'xiidewent  larn[)a.  In  ]SHi  ih<j  lighting  was  extended  to  the 
Dome  AsMjmbly  Room,  the  Libiary  and  Museum,  with  the  additinn 
of  about  1  X  i  l  l  *,  making  an  equipment  of  about  9<xili>;ht''.  'I'lie 
late  Alderman  [.Anib  mos  then  very  sanguine  on  the  «ubjucl,  and 
he  took  it  up  very  energetically,  and  it  was  ho  who  advocated  the 
aite  in  West-street.  But  be  (tbe  Mayor)  thought  they  would  auroo 
Mm  present  premiMa  ocoapiad  •  boMar  poaition  tbm  tboaa  wbiob 
vareauggeeted  In  Weat-atraat.  liu  IW lb*  CSomiallaB laerivad 
a  npoct  ham  Mr.  W.  H.  D.  Oaoeb  aa  to  the  Unlinff  of  the  aea 
feoin  if  alaotrioStyt  and  tha  Conunfttaa  af  Cha  Tknm  Oanndl  bod 
axtaadad  thair  aaqniries,  and  had  at  diiTerent  times  visited  the 
aalabU<ihilMBla  af  tha  Edison  Electric  Light  Comtiany,  Messrs. 
Davey,  Paxman,  and  Co.,  the  installation  at  Colchester,  and 
ottwr  systems  in  London  and  at  Eastbourne.  So  during  these 
years  the  Town  Council  were  not  standing  still.  On  tho  contrary, 
they  were  looking  alwut  them  to  find  out  the  best  installations  and 
get  the  greatest  mfonnation  they  possibly  could  before  venturing 
upon  an  in?t,'\llution  of  their  own  They  were  very  careful 
not  to  embark  in  tho  undertaking  until  the  sttcee*^  of  the 
light  wiv«  rejv<in.-ibty  assured,  and  tlie  nuitter  m-.i^-  unt  tjkken 
uji  again  with  the  view  of  sottin;,'  up  an  in^'inlhiliiiii  for 
the  supply  of  the  town  generally  v.uh  clfctiieuy  till  the 
summer  of  1889,  Tho  Council  then  in.'truLtt-d  .Mr.  Shoolbrtxl, 
who  was  the  et>j;ineer  who  had  designefl  thonc  pi  piniHP.s  and  had 
seen  to  the  carrying,' out  of  ovcrythinp  (■oiuiccte^l  with  the  ill»tnl- 
lation.  The  l.ir^e  town  of  I'ortHmouth  had  jiIho  eni^'ajjcd  Mr. 
Sboolbrod  to  carry  out  tlitsir  iiinlaUaliuii,  whicii  would  bo  iiiucii 
larger  at  first  than  the  one  at  Brighton.  Mr.  Shoolbrcd  was  in- 
atructad  to  report  on  the  matter  in  the  b^inning  of  lit90,  but  there 
were  aeveral  oansea  af  delay,  and  tba  reenlt  waa  that  the  works 
ware  not  aetaallj  oaauMiiead  mtU  about  18  maoths  ago.  As  a 
anktar  of  flMfcitwaaiiei  IS  taontha  aoo  thafc  these  works  ware 
floniBaaoad,  for  Oim  tat  atona  waa  laid  by  his  <the  &lnyor's)  prede- 
oeasor,  Mr.  Alderman  Manwaring,  on  the  4th  of  November  last, 
BO  no  time  had  been  lost  in  bringing  them  to  a  completion. 
There  bad  been  diiferenoes  of  opinion  as  to  which  was  tho  better 
system  to  adopt  for  Brightn«  whether  the  alternating  or  the 
direct-current  system  at  low  pressure.  The  latter  bad  evontuullv 
been  decided  on,  and  it  had  also  been  adoptod  by  Bradford,  Hull, 
York,  Portsmouth,  (:la^«j.'Ow,  and  the  Si.  Pancrti*  Vestry.  ru»  well 
as  other  places.  Some  of  tlie  iin[)ortaiit  rea^onh  why  the  (  orpor^i- 
tion  should  supply  clcclrieity  to  the  inhabitwnl.s  of  lirij;lit«n  wi  re  ; 
First  of  all,  pure  llf;lit  was  a.i  iieecKsjiry  to  all  of  tliem  a^  were 
pure  air  and  pure  water.  Thorc  could  l>e  no  doubt  thtit 
the  electric  light  was  far  in  ndvunee  of  fja^  im  repirdf^  purity.  Both 
on  account  of  non-vitiation  of  the  .lir  tliey  breatlie<l,  and  because  it 
did  not  injure  decoration."  in  privnio  hou-is  or  the  t^toeks  in 
tradesmen's  windows,  the  electric  liKht  wa«  proferuble  to  gns. 
Then  with  it  there  uiu'  no  likelihood  of  accidents  from  matches  or 
tapers.  Another  reiioon  was  that,  seeine  the  many  atlvantages  to 
be  eained  by  the  electric  light,  and  being  aore  that  it  woald  be  the 
Ufffat  of  the  future,  numeroua  oompaaiea  oad  been  started  with  the 
MM «(  saiaJait  a  nanoiialr  af  Ita  aupfdj  in  order  to  make  a  profit 
OfltafiiforwMdbHwtwUiaiMnddlnmtopay  :  and  if  a  profit 
waa  to  ha  mada,  wUeh  ba  waa  aan  wenhl  Im  tno  case,  it  was  far 
batter  that  th<gr  •hoaU  taahe  a  atart  than  In  a  law  yean;  have  to 
pov  any  company  an  inannona  sum  of  monaiy  aa  ootniicnsatlon,  in 
order  to  gat  powaaiton  of  the  right  to  supply  the  townsfiooplo 
witli  it.  When  corporations  supplied  gas,  water,  or  electric  light, 
and  they  were  encouraged  by  the  (lovommont,  it  became  tneir 
duty  to  supply  it  as  effirifntly  iind  nh  rbeapty  as  possible. 
Moreover,  whenever  a  corporation  applii-^l  to  the  (^ucinnient  for 
power  to  annex  wafer,  pns,  or  elertrir  lipht  for  the  ben<'fit  of  the 
whole  community,  the  (iovtrmnent  xaid  :  W'o  will  do  all  wo  ran  to 
aaaiatyou  in  obtainiog  powers  to  supply  what  we  think  you  sbould 


have  tha  dittribatian  of  for  tha  good  of  the  publie.  It  was  now 
too  late  to  take  over  the  gas,  and,  perhaps,  that  was  as  well  tor 
tbam  at  the  present  time.  But  those  corporations  who  did  some 
yuars  ago  take  it  over  had  found  it  much  to  their  advantage. 
Another  reason  for  the  Cor)ioration  supplying  electricity  was  they 
di<l  not  like  olhcfB  to  tear  up  their  roods  ss  they  might  think  fit 
to  do,  it  being  very  objectionable.  All  towns  of  100, 0(X)  iidiabit.>ats, 
with  very  few  exeeptions,  had  Keeiired  therifjht  for  their  murueifial 
Huthorit  le--"  to  have  ttie  ciitrol  of  the  «u[jply  of  cdeotricity  in 
their  own  Imnds,  i'urts  t  outh  was  just  about  to  i-lart  wiUi 
an  inHialUtion  which  Mr.  Shoolbred  would  have  the  honour  of 
carryin<.'  out,  to  eost  nbont  £<V>,(KIO.  and  Manchester  wiih  one  of 
about  £]'A)^ll<^),  wlulf^t  Hra^lfonl  «■«.•» about  to  triple  it*  inwijiUatioii. 
The  Corporatiuii  of  Biadfoid  char^^'e  01.  |>er  unit,  ho  thai  Hrii;ht«u 
whirli  began  with  char^'uif,'  7d.,  had  a  i^ixxl  niarfjin  for  profit, 
mid  no  ratepayer  need  fcai'  Uavini;  to  put  his  lisuids  in  hi»  jjotket 
for  the  cle'tric  Ii<;ht  w  huh  his  neighbour  might  be  using.  He  might 
th»t  »<tv  oii'CiKhtlts  01  those  towns  who  were  supplying  electricity 
had  adopted  tho  low-pressure  system,  supplemented  by  ■U)r»ge 
batteries,  and  be  bad  tlterefore  no  doubt  Uiat  they  had  adopted 
tha  boat ig^atam  thagr  poadb^  eonld  bamdona,  and  that  it  wooU 
prove  to  bangroatmooaM.  What  they  bad  dona  up  to  the  presettt 
waabntauaitMrinMot,  and  tliay  could  only  supply  a  portion  of  tha 
town,  but  if  tooy  might  judge  from  the  nnmberof  appiicaiioiiF  t,h^ 
wore  having  for  tho  light,  it  was  only  fair  to  assume  that  tbqr 
would  soon  have  to  extend  their  oiraratioDs.  The  best  thanks 
of  the  (Vuncil  were  due  to  Mr.  Moon,  the  chairman  of  the  Lighting 
Committee,  and  to  the  other  members  of  the  committee,  everyone 
of  them,  for  the  large  amount  of  time  and  the  'rrtM  attention  they 
had  given  to  everything  connected  with  the  works  which  were  now 
completed.  He  must  also  conipJiment  Mr.  Shoolbre»i,  the  enj^'inocr, 
uix>n  bavinjr  '^o  far  earrietl  out  hi!-  dutiC!4  in  tuch  an  able  tiinnner. 
Tliey  woulil  all  agree  tiv»t  the  work  w  liich  they  Haw  there  m-«' 
have  had  a  master  mind,  and  involvcl  an  imriion>«c  uinoiMi 
labour,  both  to  think  out  and  to  see  (woperly  carried  out,  und  ne 
(ould  only  hoiHj  and  beliesc  that  what  had  been  done  would  be  a 
truarantee  of  great  .-ucnoh--  in  the  future.  He  would  also  com pli 
ment  Messrs.  C-h;i|)poll.  the  L^ntractors,  on  the  very  8ttbstanti;il 
umnner  in  which  tkoy  hjul  eiectod  the  buildings  connected  viiL 
the  works. 

Mr.  Sboolbrod  having  briefly  and  in  a  popular  manner  explained 
the  systenk  of  distribution  adopted,  tha  Mayorsas  turoed  a  switch 
and  lighted  the  lamps  in  the  dynamO'room,  tba  Mayar  OKOIaiming 
with  respect  to  the  lights  "  May  It  always  lie  a  hrisht  and  ahiaiag 
light,  and  ]>rove  of  good  oarvloe  to  the oomnniiity. 

aaaal  TCtaa  af  thaaks 


Than  folunrod  light  la 
to  thoao  who  bad  takaa  thodilef  parts  in  the  ceramoay. 


Dkscriptio.v  of  Wouks. 

The  following  is  a  short  description  of  the  work*  r  The  build- 
ingn,  plain,  but  very  substantial,  have  been  ereeted  by  Mesars. 
Cbap|>oll,  of  Lupus-street,  I'iinlico.  The  boilerr  and  Ur^'o  steam 
midnK  were  rnanvifnct tired  by  Yatc»isml  Thorn,  Blackburn.  M«3S_«r». 
.Shiiip  and  Ki  iit  were  r^.^jKinsible  fur  the  supfily  of  the  Willani 
erii.'uii."  anil  liooMfii  dyiianiLW.  it<-hbuiir<ls,  instruments,  iiuiniifi, 
and  all  tlif  hteain  and  watrr  iniinect  ions,  etc.  Mef-^rs.  Ciulondi.r 
un<l  Co  'iiarlo  and  laid  theealil<-*,  and  ibo  Electrical  Conslruclicii 
Coi  ji'ir.iiion  supplied  arirl  tixed  two  H.  t.-  of  accumulators  witli  th'  ir 
coiiL-p.inding  reguUtiijL;  bwnds.  Au  arched  gateway  kvids  from 
.North  riijul  into  the  boiler  space  divided  by  the  ohimiiey  into  twn 
hulvca  llic  tir»t  is  a  reserved  space  for  a  fututu  Uueti  builurs,  and 
used  at  present  as  coal,  etc.,  store  ;  the  second  contains  three  mild 
steel  Lrftrkcashire  type  double-flue  boilers,  7ft.  by  ZSfu,  with  five 
conical  (iallaway  tabes  in  each  fluoj  and  oiade  for  a 
working  pressors  of  liXMb.  i>er  s(|uare  laeh.  Oppoaltotbe  boOsn^ 
in  a  smaller  room,  an  two  steam  pumps,  oaah  oapaUa  of  dottsaiiug 
S,QOO  gallons  par  hour,  and  eonoeoted  with  an  Addasoa  faad-mtar 
hoauir  placed  Beside  the  boiler*,  and  connected  to  the  main  (I2ta.) 
exhaust.  Behind  and  south  of  the  boiler  space  is  the  engina-Rwai, 
about  ."Mft.  square^  eantainuifr  '211  and  2-<>(>  Willana  central  val«a 
engines,  coupled  to  two  1*J0  K.W.  and  two  4.^  K.W.  Gooidaalt 
shunt-wound  dynamos  rosuectivcly,  tho  former  togive  800  amperes 
and  I.V)  volts  at  a  speed  of  H50  revolutions  each,  and  the  latter  ,100 
iiin]>oie»  and  l.'iO  volts  at  a  F)»ee<t  of  t.V)  revolutions  each.  There 
vt  a\hn  one  h]>are  armature  providod  for  the  large  and  one  for  the 
fuuiill  dynamo.  KiU'h  dynamo  i^  conneele/l  ton  separate  +  swif^h- 
board  loiit. lining'  an  interlocking  main  and  ."hunt  swiloli,  suti 
matic  cat-out,  voltmeter,  and  main  aitd  nbuut  ammeters,  the  main 
current  from  these  boards  fiassing  through  a  system  of  collecting 
bars  to  the  six  regulating  boards,  each  connected  through  a 
variable  rc^i■'tan^e  to  one  of  the  six  +  feeding;  mains.  Each 
regulating  IxMrd  contains  a  multiple  cont.act  switch,  a  volt 
and  ammeter.  The  —  or  return  feeders  are  all  eollecte<l 
(through  a  fuse  each)  on  one  bar  ou  tlic  tvlutu  board, 
the  total  current  passing  tiuough  two  ammeters  in  poralisi 
into  aaotltar  bar  oonneotad  to  a  row  of  six  switches,  one  to  each  - 
dvnaBMi  tanaiaal  and  ona  to  each  -  battery  terminal.  The  eads 
of  the  two  sals  of  liattarias  after  pasning  through  a  aaKnarfe  aadsr 


pasning  through  I 
tha  gangway  -'>«|iarating  the  battery-room  from  the  _ 
are  ooonaetod  on  to  two  multiple  contact  regalsting  iMNwda  witb  a 
range  of  IdlcoUsI  conuu  for  chorgo  and  disebai^,  two  maia 
switohss,av<(utaaaammoturejkuh :  tlie ooonectiomifrom these  board* 
go  on  to  the  collecting  bars.  The  battery-room  opposite  and  es«t 
of  tho  engine-room  contains  two  sots  of  aocumulatora  in  two  tiers, 
tUl  cells  |ier  set.  Messrs.  Callendor  liave  laid  about  3,ti00  yards  of 
and  !>,300  yards  of  '4  steel  tape-armoured  distributing  cable, 
and  »Hont  rt.M.w  yards  of  ft,  6,IHI0  yards  of  -6  and  S,MO  voids  of 
:  fe«dei>:  the«-o  Uiterw*  Md  la  oast-itoa  tvoogli* and illad «p 
solid  with  bitumen. 
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D0V8R  BLECTUC  uaanNCL 


The  u«u.-»l  wMkly  meeting  of  ths  Mana^inp  Commiltwt  of  tho 
Dover  Town  Council,  acting  as  tlie  Urban  Siinilnry  Autliority.  w  lu* 
h«ld  in  th«  Coancil-cbamber  on  Tuexday,  Sept.  Hth,  when  the 
[onoiwiiHi  lstt«r  ma  raul  fiom  the  Briub  Bltefcite  L^hting 

Tkt  Brnah  EUectrical  Rn^neorini;  Company,  Limit«rl,  Bi,>l\ clerc- 
toad,  Lunbath,  Loadon,  8.K.,  BcfiMaibw  Mb,  1S91. 

B.  WoUMtoD  Knookor,  Bk|.,  town  dork*  Dmrar. 

Dmt  Sir,— 1l«ierrin((  to  pMviDoi  QorN»poiidMO0» now  have 
iliMvie  ia  aabmitting  to  yon  our  defloite  proponta^  mai  ia  doini; 
lo  W*  Utink  H  bolter  to  confine  ountolvca,  in  this  tolter,  tO  tbe  prio- 
ciplw  BBdwlyiog  the  pro|)o«od  nrrangomont,  tutd  if  mt  find  that 
m  An  iaMOord  with  your  Cor|Kiration  upon  thene,  wo  will  under- 
tako>  before  the  proposod  armngomont  u<  carried  into  cIToct ,  to 
auppljr  yOV  wiUl  all  other  particularx  and  d«t*Ua  that  arc  rcforrod 
to  III  jronr  apwificiitioD,  or  that  you  may  Mqtitre.  We  «iig^^e»t 
that  jom  Ooraontioa  •hoatd  Mter  into  M  AgVMioeiit  witb  (bis 
mmf&ar^  of  wbioh  Ibe  falloiriiig  woold  ho  IhoGMdo: 

I.  That  your  Corixjnation  shootd  OgVOO  (O  ttmtvt  Utt  DoVOr 
Eloclric  Liijhtini'  Order,  1890. 

'i.  That  yonr  Corporaitton  ahould  enter  into  on  ogreeuioat  for  t  he 
pablic  lighting  of  cortoiii  tboroogbfarea  at  Dovor  by  are  lig>it«>, 
upon  Um  baaioof  our  tondor,  marliod  "  A."oiiolaaad  barowltb. 

t,  Tbafcjoor  GorpontloBahalt  bave  too  nowar  to  aoqoiro  the 
alaGtric  U^tiaif  Boaartidting  at  the  end  of  21  rtm,  and  at  sabao- 
qoaiit  Inttrvab  of  10  ^aara,  upon  paying  for  the  undertaking  as  a 
goipg  aaaoarn,  including  valuation  and  the  goodwill. 

4>  That  If  and  when  in  any  year  the  balance  of  reoaiptt  over 
ospenditart*,  nf'.cr  nllowing  for  depreciation  and  forareMrvo  fund, 
Oaoee<i  »  cumulntisc  pront  of  10  per  cent,  per  annum  on  the 
amount  of  tho  total  capital  expended  on  the  nndertoking,  the  price 
for  tbc  Kopply  of  electricity  to  urivate  customera  Bhall  be  reduced 
one  farthing  per  Board  of  TrRtio  unit  for  each  1  \Hir  cent,  above 
such  to  per  cent,  profit. 

5.  That  your  Corporation  nhoiild  undortjikr,  <iurinj;  thf>  |)criol  of 
our  holding  the  J>over  Klectric  Lii^'hUnir  Onlfi-,  not  to  givo  their 
Con~"nt  to  nny  other  provinional  ordrr  or  hccnpc  being  grftntcl. 

6.  That  we  fhftll,  at  the  time  of  cxeoution  i  ■  i  I  I  cotdrdet,  At  our 
option,  deuosit  or  aeoare  by  bond  to  tbe  ratiafaolion  of  the  Cor- 
poration tne  sum  of  £ljtintmm  ^aamitaa  khaA  wo  will  carry  out 
our  obligationn. 

7.  Th.At  tlie  a(»re«ineiil  fhfill  be  Kubjijct  lo  the  form;itioii  of  a 
local  oompaay  called  "  The  Dover  Electric  Lightmt;  Co!in<any, 
witb  a  nominal  capital  of  £50,000,  and  generally  with  a  con«tittt- 
tion  which  ahall  be  aatiafactory  to  your  Corporation,  and  that  the 
jauiiuaiid  agreement  ithall  be  traniurable  to  aucb  company. 

8.  1!hat  gwerally  we  shall  agroa  to  tba  inaartioa  by  the  Corftoia 
ttoB  in  tba  contract  of  elaoaea  nwvldiag  fbr  the  other  points 

your  apectAcation,  Minr  aa  tba  iMiio  are  applioaole  to 
the  arranpcment  propoeod  to  be  entered  into. 

VN'iih  regard  t«t,bo*]iioslions  eontflitiiiid  in  your  lutler  of  the  S'ind 
.luly  wn  undcrntoo^l  the  paymont  of  £.100  to  be  made  to  the  Corpora- 
tioa  to  be  iu  respect  ui  ttiu  coal  uf  obtaining  the  provisional  order, 
and  we  would  suggest  that  the  payment  to  be  made  by  the  com(iany 
to  be  fcHrmad  alMuld  be  limited  to  the  actual  cost  incurred  by  iIm 
OorpOEBtioo  in  obtaininfi  U>e  order. 

"A." 

Taadar  to  tho  GotporatiaB  of  Dovar  inr  PaUk  Lighting. 

As  regards  that  portion  of  tbo  araa  iaeladed  within  your  pro- 
riaional  order,  whiefa  la  raarely  narraiailvoaBd  aafcoompalsory,  we 
may  aay  at  once  that  the  ocat  of  laying  dw  Oleotlio  BMuns  for  the 
{Mrpoeea  of  public  lighting  alone,  woold  nooMoilote  so  high  a 
^tuige  being  made  for  the  Tight,  thot  WO  do  not  propoM  to  OMOaUt 
aa  tlM  preeent  timeany  tender  for  alootrie  lighting  in  regard  tborata 
Public  H^'httng  thnMgboot  this  are*  wul  beoome  economically 
iioMiblo  lo  your  Ooqiotasioo,  as  and  whan  tbo  alootric  mains  are 
laid  down  for  private  snpp^.  At  regards  the  compulsory  area 
scheduled  in  Schedule  2  of  yonr  order,  we  are  of  opinion,  con- 
Hrrood  by  a  recent  survey  by  our  eni^ineer,  that  in  respect  of  some 
portion  of  this  area,  the  Corporation  will  not  feel  themselves 
jartifiecl  in  doeldinp  to  Inri^tily  iner(Mi.«c  tho  quantity  of  lig^ht  orer 
that  now  in  ii?e,  if  fuch  iiicreii.s«  involves  increased  eii«ndituie, 
Tbe  ail\  .■\ntai{o«  and  economy  of  electric  ltphtir»f»,  wlucli  nro  but 
cmAll  wlien  hjfhtiiiK  by  incJvndwcencc  Iftuii*  in  the  Ftreelf  witlKUit 
a  sensible  incrca«o  in  the  lotul  ijtiantity  of  light,  arc  ino«t  felt 
when  an  increased  auantily  of  lif,'ht  i.*  required,  and  when  tliat 
increajw  in  BU[iplicti  by  meanpt  of  nrc  electric  !ntn|w<.  Bui  tlio 
greatly  increju<e<l  light  thus  atTordwl  cannot  be  f«u|iplied  at  the 
Mn)o  price  lo  (ho  raU)[«iyer«  iic  the  le^is  litfht  ;il  |>resent  yiulduU  by 
i^iv  :  altlii  :  '!!  [he  increaiio  of  light  wonld  bo  projxirtionately 
much  greater  I  ban  tho  mcruosti  ttud  aoil  to  Uio  rut«payer8.  We 
may  quote  in  Ulnstration  of  this  the  fact  that  in  the  City  of 
London,  for  tbo  pablic  Ughting  of  the  major  porUoo  of  whish  the 
Bmab  Blaatrioal  Boginrering  Company  ia  under  oontnot  with  tbe 
koal  Mttboilty,  oxtaung  gas  Ugbung— equal  to  n  total  of  none 
lfik,OQI»  «B^—«  to  be  repUoed  by  alaotfio  lighting  to  0  total  of  some 
baJf  a  mullao  cp.,  an  increaaa  of  15  tiaoa  ita  lisfat,  at  a  ooet  to 
the  ratepayers  cn  only  rather  over  twice  as  much  as  is  now  paid 
for  K*»- 

In  Bobmittiog  to  your  Cor{ioi«tioa  a  tender  for  public  lighting 
at  Dover,  iherafore,  we  have  approached  the  mattor  from  this  point 
of  viaw -that  ia  to  HOTt  wo  have  aodeavonred  to  aeltet  that  portion 
of  jfonroonpidBoiy  ana  in  whidi  wa  appfohaGd  theCofpanynn 


of  Dover  would  deeiro  to  provide  an  increased  illumination,  and  be 
willing  to  pay  a  somewhat  increased  price  therefor. 

With  this  objeot  WO  Itave  selected  the  ioUowiog  pnblic  streeta 
and  wavs  in  whidt  wo  would  propoaft  to  teaUnaiO  &»!«  (rf  2,000 
nominal  candle-power  each,  Dlaoed  on  an  average  two  chninn  apart, 
iind  mounted  on  omamenta!l  iron  columns  Sift,  in  beiglit :  The 
Esplanade,  Wotarioo-Oioaoantj  Hariao-parado,  East  CliB-torraoOi 
liranville-gaidana,  MariMt-aqoaio^  King-otcattk  Boadi  «t»ool»  New 
Bridge. 

We  ha\o  in.%rkc<l  upon  ac»oinpanying  map.  No.  1,  the  profWrt^i 
position  of  theifc  him[«,  while  llie  enclosed  de«ijjii,  No.  2,  illus- 
trates tlio  laiup  cohinins  which  wo  proi>o.^fi  to  employ. 

L'ndor  tbia  iiropoijal  we  e*tiniale  tluit  the  pnblic  wayH  nanvod 
above  would  bo  lighted  upwards  of  12  times  more  etTe^-livoly  and 
brilliantly  than  at  f]rei<outr— i«iy,  3.W10  c.p.  of  the  evicting  gas 
l»ni|>,i  bcin;.:  rcplacefi  by  49,000  actual  candle  i>ower  of  eloctrio 
light  ;it,  fcjiy,  twice  Lliu  present  cost  to  your  Cot  potation. 

Our  calculations  are  based  on  tho  assumption  that  tbe  wholoof 
the  lamps  will  run  from  sunset  to  midnight  tbrougboat  the  year 
(.Sondaj^  iaaladad)*  and  that  oaobolf  (owy  alternat4^<  hmip)  wiD 
oontinno  to  bmra  uatO  mnriao,  tbo  othar  hilf  being  eKtinguisben 
at  nudoight. 

Wo,  tharafora,  now  bog  to  mako  tho  following  proposition  t 

1.  That  the  Corporation  of  Ttover  ehall  enter  into  a  contra<  t  for 
[nrbUc  lighting  with  tho  local  company  lo  b<j  formod  t<j  carry  out 
t  lie  provisional  order,  for  a  period  of  21  years,  determinable  by 
wither  side  at  seven  or  14  years,  for  lightii^  the  public  etroets  herein 
named,  by  means  of  47  arc  lampo  of  S,0bO oandio-powor 
each,  for  the  sum  of  £1,245  per  aanoia. 

2.  The  periodolSljraaiatodatofnntbooaaiBaaoaaientof  tho 
pablic  lighting,  aa  btMtai  apaoMed. 

3.  In  tne  event  of  tho  OocpontiOB  daiiring  to  add  to  the  abovo 
nnmlwr  of  lampa  from  timo  to  timOi  the  local  company  sludl 
undertake  to  supgily,  ere«t,  and  maintain  such  additional  lampa, 
under  the  oonditiouii  named  abovo  in  such  public  streeta  and  wnvn 
as  their  mains  forprivate  8up[)ly  are  already  laid,  upon  tne 
fallowing  terms  i  Ar  oach  arc  lamp  burning  from  suni<cl  to 
sunriaa,  £30  par  aaaoB :  for  aaoh  lamp  burninp;  from  s'unnet  to 
midn^bt,  m— Yoort  Utbfnily, 

A.  BBOAUHttiurr,  Sooretary. 

OaBBoOlar  Banna  moved  that  the  letter  and  tendor  tbonU  be 

printed  and  circulated  amongst  the  Coancil,  as  it  was  most 
important.    They  seemed  nearer  electric  lighting  than  hitherto, 
I  but  he  thought  tWoogbt to havo tbotonu Cmr bringiogtha light 

I  an  far  iw  tho  ToWB  UalL 

cktonolUor  Browa  seconded. 

A14«nnaa  Fry  said  that  through  the  letter  a  local  ooin(iany  woe 

I  mentioned.  Where  were  they  ?  ITo  thought  they  ou^;ht  to  tr«at 
with  the  Brush  Electrical  Light  Comiwny  and  not  with  a  dummy. 
It  spcn\p<l  to  him  that  tho  Bruhh  Company  could  draw  out  of  it 

.   Wi|'  r,  I  'luy  ;  I  1 

CoanolUor  Pepper  said  he  agreed  with  tho  alderman  to  i^tiio 
extent.  The  wliolo  pro(x>#ul  subject  to  tho  liruxh  Com[miiy 
being  ablo  to  loi  in  a  compAny,  and  if  they  were  not  successful  in 
that,  they  cou  d  get  out  of  Ub  Bat  bo  tooogbt  tbay  bad  bettar 
agree  to  tlio  motion. 

Councillor  Paalio  naked  that  I' n  ,  l  i  dd  have  tho  cont  of 
hghtiiig  by  goA  tit  Ute  itlfeets  which  it  waji  propoauU  to  light  with 
electricity  brought  up  at  the  same  time. 

This  was  included  in  tbe  motion,  which  was  cvried. 


THE  ELBCTRICAL  CONGRESS  AT  FBAMKFORT. 


Frankfort  on  the  Maine  wiui  nt  on<  linn:  noted  for  twing  a  town 
whicii,  though  piotureeque,  abowed  s\gnK  of  dilapidavion.  This  is, 
however,  now  no  longer  the  case,  ana  when  the  members  of  tbo 
International  Electrical  Congress  met  there  on  Uie  7tb  insUi  Umwo 
who  had  boao  io  tho  oM  daya  iooad  that  Baadara  iaipravoaunta 
had  been  initiated. 

The  ooagioaa  hoB  pnvad  to  ba  ttnlf  lataniaillaBal,  tho  pcinabd 
European  ooontriw  and  Ainarloa  being  repioeeiitod  Oat  of  WO 
members  of  tbe  oongrees  198  came  from  abroad.  Amons  tttoaa 
from  England  there  were  to  be  noticed  Mesare.  W.  H.  I'reooai 
R.  E.  Crompton,  O.  Forbm,  U.  Kapp,  S.  Thompson,  A.  Reckon- 
isaun,  A.  R.  Bennett,  etc.  .\monK  the  Austrian  reprosentativea 
were  Mejwin.  A.  von  Waltenhofen,  Kareia,  Deri,  and  Zipemowskl. 
Franco  waH  represented  by  Meeara.  Hospitaller  and  Ivorda,  and 
Italy  by  Piof.  FermriK.  Of  conmc  the  (lorman  element  vrnn  vpry 
ftrong,  and  includctl  Mcs!>rj<.  von  Slophan,  Holdborg,  (iruwinkcl, 
Werner  von  Siemens,  F.  Uppenborn,  and  Kohlrausch.  Tho 
American  Inr-titutcof  Kloclricftl  Engineers  was  roprcsenteil,  iitiionf' 
others,  by  McAfrs.  Horing,  Heinr^f'h,  X^chols,  and  (iutinnnn,  and 
liclgium  by  >I.  Eric  Oerara. 

The  momberB  of  the  conpnvw  wcr-j  »ul  ;umcd  in  the  rct/iurant 
of  the  exhibit  ion  on  Monday  by  Mr.  Hartinnnii,  of  Frankfort,  on 
behalf  of  the  Frankfort  Electrical  Society  and  of  the  Itoception 
Committee.  He  otatod  tliat  he  wa*  very  much  pleased  t^>  find  that 
the  number  of  meinbcrH  had  far  exc«cdtHl  expctUilious,  Mr. 
Sonnemann,  on  behalf  of  the  management  of  the  exhibition,  also 
expressed  bis  pleasure  at  meeting  the  membora  of  the  congress, 
witboot  tbo  boidiB|r  of  wbiob  tho  obfoota  of  tho  eabtbithm  woofal 
not  bare  boM  fatfliled. 

PuNCirAL  Mektikms. 

Tbe  iaaogoiol  general  meeting  took  plaoe  on  Tooaday,  at  9.30 
OiHkt  nndtr  the  honanEy  pnaataaqy  of  Herr  von  Stophan, 
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a«cret«r7  to  tha  Bnib  OiBea,  In  the  Victoria  Theatre  of  the  exhibi- 
tion. After  wnne  f>r«>limin<iry  r«markR  had  been  made  br  way  of 
wdoome  by  Mr.  HeUlbor;^'.  hDiiornry  president  of  the  Frankfort 
Electrical  Rociety,  Herr  von  Stopbaa  formally  opened  the 
congrese  in  len^'thy  speech.  Hv  kjhiI  tti&t  the  fact  that  so  mnny 
bad  ronic  from  <li!'tant  roiintric'i  l«  [Mirticiiinte,  showed  that  the 
hoUliiit.'  of  tlie  L'oii|,'ri-.-'H  wiiMii  tlelJC^^.•'it y  of  tlie  timo.  After  refcrrinj; 
to  the  tirst  plpctricjil  cont^rf  HS  m  I'ariB  nnil  tft  the  prenent  numerouf* 
applications  of  flixitriciiy,  Heir  von  Swplian  stated  that  tho 
demand*  utxin  the  roal  su|i|>lnj.'s  wnrc  very  consicJarable,  and  the 
question  tneicfori'  urcvu  whether  it  was  not  i")<«il>lc,  in  ininH 
forminj?  foci  mlo  iilcotrinity,  to  obtain  n  hij^hcr  oSliriency  ironi  the 
pUnl,  nud  t\[M  ut  llio  xnnie  time  to  diinini!<h  tlie  cwnsumpUon  of 
cooi.  ThU  iin[K}i  tant  jwirit  should  rccuivc  .scnouti  attention,  as  tt 
would  probably  be  a  ver^  long  time  before  the  direct  heat  of  the 
■UD  oould  be  utilL««d  in  place  of  the  stored-np  heat  of  the 
•Ml  m  before  "another  power  cooM  be  eoiiilagred  a  source 
of  energy. "  Tbe  epeeker  did  not  believe  in  speculation  in 
etoetoiCH  ttodertaUan,  bet  be  wee  of  opinion  thai  com 
petitioa  brauirbt  forto  oeod  rMalM.  Although  much  good  work 
WW  done  in  the  study,  ue  laboratory,  and  tbe  workeho^  tbe  tnie 
veloe  of  congresses  lay  in  the  exchange  of  idea*  by  poUiO  diwn- 
•ioti.  In  oondnaion,  Herr  von  Stephnn  nrged  his  audience  not  to 
weery  in  working,  and  lie  then  declared  the  congress  open. 

A  few  remarks  were  then  iiiado  by  Prof.  RnUmann,  of 
Heaover,  the  Nestor  of  the  assembly  ;  by  B(r.  Adlokea  in  the 
name  of  tbe  town  of  Frankfort,  and  by  Mr.  L.  Sonneauuta  for  the 
exhibition  committee. 

On  the  motion  of  Mr.  Kartouuin.  Dr.  Werner  von  Siemens  was 
elected  as  president,  nnit  as  ho  expressed  bis  desire  to  have 
awistanpe,  Messrs.  IVl'oco,  Hoepitftlter.  Ferraris,  von  Waltctihofon, 
and  Kolilnuiseti  woro  elected  as  vico-iiri:t.i(lent-i  Mi^t^.-in.  L'(>(»'n 
born,  Heini,  El>crt,  and  UArtmanri  wore  apfmiritexl  secruUiries  of 
tlie  mci'lini.;,  whilnt,  Messrs.  R|iHtem,  May,  von  Nordheim,  and 
L«[»<in»  were  elOL-tcl  wccrotfir!*?*  of  the  (wcliono,  A  »[ieotftl  pwliou 
wa/i  .'\rranged  to  di  >!  ^.i  lii  clpctriciil  li'^ir'latiDn. 

After  luncheon,  Prof.  Koblraunoli,  ot  H.uio\ci  ,  r«kij*c  u  liscu.-'.vion 
on  "  What  ik  the  mo.st  Hmtabit'  cdurHc:  of  instruction  tot  eler 
trieiansT"  Ho  u-m  of  uuiiiiuii  tluil  a  lliutuu-^h  electrical  uiigiuecT 
Hhoul<l  have  a  considerable  knowlodjfe  of  oialhoiiiatie.-  und  <lrawing, 
but  the  subject  of  the  greatest  im|iortence  was  ptiysics,  and  oapc- 
cially  in  relatioa  to  eleoiirictty  aod  maKaetiaia ;  •  knowledge  si 
chemifllrv  would  also  prove  useful,  bat  nutchfoe  eoMtmetbiiii  wee 
flf  wooaury  inmertanoe.  ProC  Uaby,  of  Berlin,  diCbred  fniB 
tbe  ipoaker  0«  tie  leit  point,  end  stronKly  ndvoeeled  theerelioel 
end  pfeotleel  inrtrAotieo  in  meoblne-bailding,  ee  laboratory  work 
elene  wne,  la  Me  oplnbia,  onty  •  form  of  raeraetlon.  This  oiMnion 
WW  shared  by  several.  I>r.  Werner  voalleeMaa  advocated  that 
•  naan  should  first  become  a  mechanical  engineer  end  subseuuettlly 
go  in  for  deep  theories,  if  he  desired  to  do  so.  That  «-a«  the  way 
in  which  the  electricians  of  the  pa«t  had  been  mode. 

Prof.  BUvaane  Tbompson  followed,  in  German,  with  a  pa|)er  on 
"  The  New  Sphere  of  Alternating  Currents."  He  traced  the 
history  of  the  subject  from  tbo  timo  of  the  invention*  of  Faraday, 
in  IB.'ll,  onwurd;!  ;  but  lie  nieiitiont-*!  thut.  little  wiis  t^encrally 
known  on  the  sulijert  for  ii  lon^  timo,  and  an  re<'cnlly  fis  ISSW  iho 
Patent  Otticu  at  Wiit-hiin^ton  he^itjited  to  uranl  n  )«itont  fur  a 
traasfortuer,  in  the  bebof  that  it  uaworkablo.    Smro  then, 

however,  altornoting-cui  renl  dynamos  had  made  grwit  [nouroea, 
together  with  translormera.  It  w.ix  remarkable  iliat  the 
theory  of  the  cleottical  ttanK!ii^.-<.sion  of  eiier<,'y  which  hud 
been  estAblished  by  Ltopruz  iiiiJ  farpouter,  lo  18SI,  was 
not  prnctic.iUy  utilised  for  so  long  a  period.  The  ^ear  of  the 
present  exhibition  was  noteworthy  for  the  demonstration  of  what 
could  be  done  in  that  diraetion,  M  exenplifiBd  in  tbe  Lenflen- 
Frankfort  trenemiwloo  pinnt.  Tht  wfaele  eebjoot  ef  eltemating 
eaffente  WM  now  beU^^neOy  studied,  end  ■  new  field  bad  been 
ommd  to  electriebttM.  There  ww  no  doubt  thet  la  •  few  years 
pletnrw  would  be  eleetrieallv  transmitted,  as  wa«  already  the  case 
with  the  voice.  The  electrolytic  applications  of  the  alternating 
current  had  eo  far  been  scarcely  looked  into,  at>d  ifiore  reinniniMl 
also  for  invention  octuple  telegraphy,  teitgrapby  and  telephony 
without  wire,  end  oooenie  tetopnooy,  MnonR  outer  eubjeote.  The 
future  of  eleotrlo  eeieMe  ley  in  the  eoltivetiOB  ef  the  w»v»  theoty 
of  deotricity. 

In  the  evenioK  a  dinner  was  Kiven  in  the  hall  of  the  Palm 

Gardono,  nt  whien  Hr,  Werner  von  Siemens  orr n pied  the  fhnir. 

Wotlnewiay,  Sef)t.  0,  was  dcn  ote'l  ctitirelv  t<j  Kei'tioniil  nicotings, 
and  on  the  ll.ttli  the  seconfl  general  meeting  wax  ojivned  in  the 
morning,  when  I>r.  von  Sieinenn  a^ain  prexidod.  The  fjuei'lion  ul 
tbe  ado)ilion  of  the  name  "  henry  "  for  the  unit  of  induction  wa.^ 
remitted  to  the  limt  nclion  for  eonMidoration. 

Mr.  Lowenben,  head  of  the  (Jovornnumt  I^hy»ical  Technical 
Inetitute  at  Charlottenburp,  reaii  a  paj>er  on  "The  Intnxluetion 
of  a  Standard  Screw  Gauge  in  tho  Itllectncaland  AUiud  Industries.  " 
Although  in  heavy  oo(rineer{ng  the  Whitworth  standard  had  been 
Konerally  adopted,  and  in  America  the  Sellers  standard  was  simi- 
urly  employed,  there  was  until  bttely  no  normei  tbreed  for  small 


■Ofowi.   Tbe  attempts  made  in  verioue  pbuee  to  remedr  this 
beeedelaoetentirely  upon  tho  metrie  eyetoiu.  He  deelt  with  the 


iiofMcedto  the 


binary  of  Ail  tabjeet,  end  lefam 

in  Gormeay,  end  egitnted  Sae  n  thoraqgh  teat  of  the  whm.  A 
proper  raenltooald  only  be  obteined  by  the  nnlTeieol  eooepteBoe 

of  the  metric  system. 

Mr.  BeeyltaUer  followed  on  "  Notations  and  Symbols  of  Elec- 
tricity," in  which  he  advocated  that  there  should  be  universally 
valid  signs,  formuliF,  and  nomenclature  In  electrical  science  as 
already  existed  in  mathematicH.  New  names  should  he  accepted 
with  greet  caution,  but  a  universal  name  for  juch  ne»'  develop- 

mente  w  "  rotary  eanont "  WW  very  desirable.  Or. 


stated  that  tliequmtion  would  be  dealt  with  by  a  committee  to  be 
appointed.  Mr.  Vppeabom  desired  a  unification  of  the  unit  of 
work,  horse- |K>wer  meaning  a  dilTerent  thing  in  different  oountriet. 
Pr«f.  Koinreneeh  said  that  tbe  kilowatt  would  eoon  be  adopted  m 
the  unit  of  work,  •  viow  whiob  wee  approved  by  enlMKieiat 
H[jeaker4. 

Dr.  Oeear  Kay  next  read  a  [CTiwir  nn  "  Precautions  icsjifyting 
Elfftric  Condutlors  from  tho  istaudjioint  of  Fire  Insarattoe  Com- 
|ianie.<s."  It  wiL?  in  the  interests  of  elertrir  liL'bting  companitt 
theins('lve!«  that  iiiFlallations  should  be  >>o  ej\rried  oat  as  to  eiuure 
Kafety.  Rules  had  been  laid  down  by  vanouf  insaraaoe  own- 
jwinies,  but  thcBc  ditTerod  from  ejx  li  other,  and  rule.«i  which  shoald 
be  Konei  nl  were  rlesirablo.  Tliey  shouUi  not  jro  much  into  det^ul. 
but  Hbuuld  lay  duwu  broad  piiuciultiH  for  the  carrying  out  of 
inetalUtions.  A  brief  discussion  followed,  in  wbieh  MMiai 
Uppeabom,  Oelas,  and  voa  WelteabeMn  took  part 

The  genetnl  neetinK  then  divided  itedf  moofi  the  MoUtml 
gatherings. 

At  tho  third  geoanl  oeatiDK,  held  on  tho  13th  insu,  tepgttt 
wfltn  teoaivad  from  wetloBal  committees  With  regard  to  tin 
qnestSott  of  mmboU,  it  was  reooounended  that  italic  letters  ibooU 
be  need  M  Slgne  of  dimensions,  romea  letters  as  signs  of  uoits, 
and  (•'rsek letters  for  physical  constants  and  angle*  ;  uiat  the  mm 
"  joule  "  end  "  watt "  should  be  uitivorsally  adopted  :  and  that  tii« 
unlta  anipan,  floalomb,  farad,  joule,  ohm,  volt ;  and  watt  should 
be  lOpteaaotod  by  their  iaitiAl  letter.  No  definite  deciKion  wna, 
however,  come  to,  and  thefiue»tion  i*  [iost|iOTied  to  a  future  daie, 
a.H  IH  .lino  that  aa  to  the  adoption  of  iho  "  henry.  " 

Mr.  Zlpernowakl  then  dealt  with  tho  .subject,  of  "  Kleetrk 
RailwayH  for  Ua|)id  Interurban  Trallic,  '  in  wliioh  ho  de.'«?tibed  tbe 
electric  raiUsny  pro]e€tod  by  Messrs.  Uaoz  and  Uo.  betwesn 
X'li'ima  and  huda  rc?<th,  dekile  of  which  have  alxendy  haw  ipves 
in  the  Mitcirkai  AVij/iuetr. 

Dr  Kpstela  advocated  tbe  extensioo  of  tho  qratom  of  eatahlMiin 
electrical  experimental  institutions, 

Iho  Chairman  (Herr  von   \Valt<;nhofen)    then   d(-clarc<l  the 
con^^'rees  at  an  end,  an  far  as  businees  was^ooerned,  bat  excor- 
.^iono  wore  made  to  W'le 
Tiio-<drty  respectively. 

Tho  soctional  meetings  already  referred  to  were  w  follow : 

Finer  aocnoN.— Tbbobv  ako  llBtfomiMO  Scmci; 

Dr.  von  Waltenhofen,  of  Yianna,  iJtwMod  ovnr  tUe  aeetian. 
Br.  Xoeped,  phyaleist  ol  Ham.  Biamena  and  Hala' 
of  thofHoaantuoBitionof  nieaaniinsaolenco,diviAnf  1 

into  direct  end  lodireet  raetlmfa  of  meesnnng  cuneiMi. 

The  second  {taper  was  on  normal  elemente  by  Dr.  T.lailseki  of 

CharlotienburK. 

On  Wednesoay  this  section  was  first  pnakled  over  by  I'rof.  F. 
KohlraUNCh,  of  Strassburg,  and  Uterhyrml  Ferraris,  of  Turin. 

Dr.  VoUer,  of  Hamburg,  read  a  paper  on  the  "  Presentation  of 
a  Method  for  tho  Demonstration  and  Investigation  of  Electric  Wsvee 
in  Conductor*."  After  dealing  with  ITert/.'H  investigations,  tho 
author  stated  that  an  improvement  hiui  been  efiiacted  by  Mr. 
Li'.-hlfT.  of  N'lPMiia.  and  that  it  liad  been  demonptratfl  recently 

Hi  I : :  '  iiii.M, . 

I'rof  MoUor,  of  Hruiiswick,  next  dealt  with  Ktatic  and  kinrlii: 
en  :  '  .     II  axiom  of  dynamics. 

'Die  magnetic  comlitions  of  varinus  iron  alloys  w.-i?  the 
subject  of  a  paiRr  by  Dr.  Bolborn,  in  which  he  (winttrd  out  thiil 
steel  magnets,  in  order  U>  reniain  in  ^'i>!k1  condition  for  .%  kiijjdi 
of  time,  re(|uired  to  be  tempered.  .More  ittention  should  be  paid 
to  the  imfwrtant  influence  exuruu^cd  by  the  hiMt  at  whic-h  tempenog 
was  done.  Dr.  Brnger  having  dealt  with  the  use  of ' 
measuring  iostrumetqa^fw^alteraating  currents,  ww 

instramente. 

Dr.  of  Heidelbeq;,  lefoiied  to  a  new  form  (. 

inngnetio  mawuring  instrument  oonatnioted  by  hims^.  TUi 
apparatus  combines  three  in  one— naaely»  a  magnetometer,  a 
tangent  oomfiaKS,  and  a  multipUeator.  9r.  H.  P.  Weber,  of 
Zurich,  treated  in  a  puer  of  tboMneral  theoiy  of  tbe  ineaedjo- 
',  dn  Beta  dealt  with  Biegiiatle  ctreuiia  ami 


thendijHt 


cent  light,  while  Dr, 
tboir  determination. 

SsotiND  Sbction. — Stros(»  CriiKi;NT>. 
I'rof.  W.  Kohlrnu«ch  presided  over  this  nection  on  Tue'*<l-'<v. 
■tn  S  Mr  Curl  Hetiiif,'  of  the  /iUrfricnJ  H'nr'd  (New  Vorklftctoi  i'! 

V    I   I  .ri.'-  v  lent 

Mr.  Gelst.  of  ("oloKno,  deult,  .viiii  ,  Ir-frical  machine  wit'-i 
arrangemen' "  f'v  'in'. i-. -,11-1111:  i-'i'  :-jii:--'-,iini;  .-il  («:iw-cr.  Messrs. 
F.  TTppenboni    MuUeadorf,  G,  Kapp,  and  Prof  Vogel  joinol  in 

th.-  ill  --■  HM>-.r, 

Dr.  Fordorreuer.of  Nurnberg,  next  trejit«d  of  the  rotary  corrtnt 
motor.  It  was  pointod  out  how  simply  an  ordinarpr  volMBSM' 
could  indicate  wnen  a  motor  had  a«sum6d  synchronism  with  the 
primary  generator. 

Mr.  M.  ven  DeU^e-Debreweieiqr.  ol  Berlin,  raad  00  WodeaW 
•  pepar  on  *'  Meetricel  Tmnamiaiion  by  Altomathw  Cnfivek. 
Ho  said  that  tho  oonne  of  meRnotian  and  ef  tandbn  «w  eot 
aininitttneoaa  with  eltamatlBg  onvtento,  end  that  each  idtematiD^ 
eerrent  ww  tbe  rwolt  of  two  earraota— tlwemitiog  current,  sm 
a  second  which  the  speaker  proposed  to  cell  **watt  current.  Tlw 
often-raised  subject  aa  to  whether  an  altemeitor  bad  self-inductioo 
might  only  be  answered  that  well-built  motors,  whether  of  one 
or  multiphaae  type,  oould  be  made  by  simple  mcan»  to  «or» 
economically.  Motors  of  tho  unsynchronous  ty(ie,  to  which  tbe 
rotary-current  motors  belonged,  also  ran  eoonomically  if  thsjT 
worked  with  three  or  mote  enrconta.    They  reqnirad  fomtiars- 
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tivdy  mart  Iron,  bat  BOtwithitndfaK  tint,  they  yielded  a  good 
afficiency.  Aooording  to  tho  speaker,  the  periodusity  wm  not  very 
Ugh.  being  30  to  40  per  second,  except  with  panJJel  arrMig^eraent 
of  »  condenser.    Prof  ftUvMna  ThoapeoB,  ICeoars.  Deri,  Korda, 

and  G.  Xapp  «bared  in  the  discassion. 

Mr.  G.  Kapp  trootol  the  subject  of  the  oxperimratal  detertnina- 
uao  of  loeaes  by  Foticault  current*  niid  byitoneis  in  dynamos, 

both  when  runDin;r  free  nnd  with  full  lon«l«  It  wm  very  ttnport.iiit 
for  electrical  ent.'iiic'^'''  to  bf  ahle  to  ilistnifjuixh  between  tho 
losiW  in  co[>(i«r  ami  iron  fioin  widy  cuircrita  ikri'l  tliOHc  for 
|._vrt'-ti>.-i--.  .-V  .-ii»i[ile  iiii-dioil  wiv  (Ic^cnheil  inr  .irrivin^  jit.  this 
in  the  caet-  af  L-(ititinuou."-current  mnobinos.  Tho  lu66ei>  were 
diiTerent  when  runnint;  free  iiiKl  when  fully  loa^loii. 

Kr.  W.  I^abmoyer  foliowed  on  the  subject  uf  new  constructions 
i(!  formertioM  with  rotary  and  continuous  current  machinee.  The 
riuthor  «t,ito<i  thiil  tho  limitiD  of  hifh  pressure  of  continoons- 
nirrcnt  n^.irhinee  (loi>OMrJe<l  iijHin  the  fiyn.iTiios  thrm^rUcH.  and 
it:!,:  by  the  uduptiun  of  a  hi(;h  rooistanoe  belwccn  llm  iuiualure 
connection  with  the  commatator,  sparking  woald  be  almost  tmpoe- 
(iblo,  while  tho  effieiancy  of  tha  maehina  would  be  little  affected. 
ilwM«o^iaipn)lMbto  bgr  tUi  aitRat,«iid  ooder  atherwto* 
JwaHnfalB  Ginianlaneaii  eoBUiMiou>Qumu  dynamaa  wraM  he 
iMetertddainaehhighiarpiieWBWthaa  bltbertft  Wllhragard 
tetisnnornwn  haTfaw  two  wtndinsa.  It  mm  adTiiahle  to  insert 
betveen  the  hij^h  and  low  tension  coil  a  kind  of  UghUllBg  Oon- 
(inctor,  »o  a.^  to  prevent  the  passage  of  the  high-tenaioB  evirent 
from  the  primary  to  the  secondary  coil. 

Kr.  K.  Oeorsee^  (iif  Charlottenburg,  in  a  paper  on  "Alternate- 
Can«nt  Motors,"  compared  the  re^peotlve  merits  of  eontlnnous 
md  alternating  current  motor*,  and  ako  lefeiieil  to  the  advmn- 
of  the  multiphase  cyxtcm. 

Mr.  BaniBsmrdt,  of  l)rL-.-?'let(,  referred  to  tlie  economic  roLitions 
bottreon  comprOMted  air  .-ind  plectnoity,  and  rai-^cl  tho  <jue«tion  ua 
to  whether  tho  former  init,'lit  not.  lie  a<lvatit.i|^eoiifi|y  used  in  con 
jaoction  with  the  latter  in  so  far  ax  tlio  workmj^  to^;cthL^r  of  com- 
pressed  air  motors  find  dynamos  concerned. 

Mr.  Ontaana,  uf  New  York,  in  d(.vuliiig  with  the  prttulicai 
ap|ilication  of  the  "  i  ot.ary  tield  .«yHti;  in,"  Huggested  theadoption  of 
the  Latter  term  iu  prefurenco  Uo  that  of  "rotary  current."  Ho 
larjntinneil  tho  usee  of  the  Teala  motcir  in  the  United  State-^,  and 
mud  lh.ll  au  uxtendod  adoption  of  thai  type  mvs  retarded  by  tho 
high  price  of  transformers. 

TlliaO  SCOnOM.— IttOITAtXIliO,  TBUMHAPHY,  AMD  Telephoxy. 

This  McUon  niat  oo  Taaiday  afleraaon,  and  on  tha  proposal  of 
Mr.  \V.  H.  Preece,  l>r.  Strecker  was  elected  as  chairman. 

Mr.  X.  Bars,  of  Berlin,  read  a  paper  on  "The  Application  of 
JUaotncity  in  the  Marina"  The  author  first  criticiaed  tiie  arrange- 
MBkBRiade  on  EnKlish  shiue  for  preventing  tuty  deflection  of  toe 
compass  by  the  influence  of  the  electric  instollation,  and  then  dealt 
with  marine  eit$i>alling.  Hedeecribed  various  systems  of  signalling, 
and  aUo  an  electrical  Ht'Oerin^  np^mrntiis  inx'ented  by  himself. 

"  I'rogrese  of  Telwrra[>hy  and  Teluiihony  in  England"  was  the 
title  of  •  [inper  reaif  bv  Mr.  W.  H.  Prsece.  This  was  mainly  an 
Ki.-torical  >ikctch  fnjin  the  period  of  the  general  adoption  of  tho 
( <Mke  and  Wiioatctone  double-needle  infrtrument  in  lS6'2downto 
I  |>r^seiit  time  In  speaking  of  telcjiliony,  tho  author  euid  ho 
K.v<  unable  to  jifivu  such  aatinfactory  data  on  that  pubjwfc  as  he  hajl 
ur  the  r.roprej^*  of  tclef'raphy.  In  Enf,''.and,  ho  Mkid.  we  wore 
AsbaUnxi  of  tht:  |m!iition  of  telephony,  but  althoui;h  tlic  tclciihoiie 
Wn'ioe  wa.s  minnly  in  jirivat*  liands,  tlie  l'a''t  Olhcc  ant horit  i:^  I  i  l 
toaoeedcd  io  bring  ainnit  certain  improvements.  Sr.  Julias 
■tfir,  Kr.  Ontnttkil,  and  lb'.  A.  M.  Wmmttk  partiriiiated  in 
llwdiicuasioo. 

Iheaaooad  4»ft  prooeedinge  oomnenead  with  a  nMroit**A 
nltnhooio  TbM  Raooiilar,"  bv  Mr.  tttoAir,  of  tho  SSmta  T«ilo> 
gnpn  DepartaMOt.  Ho  nigaRled  a*  oelair  the  present  system  of 
chargiDK  the  aame  anunuit  to  those  who  oaod  the  telephone  often 
Md  to  UOM  who  seldom  Mad  tt.  A  better  pinn  would  be  to  charge 
dthor  hy  the  time  oocupiad  while  st)euking  or  by  the  number  of 
neaigM,  In  the  former  cam  a  mode  of  recording  the  time  was 
iwiiedf  and  in  the  Telegraph  Department  of  the  Carman  Post 
Offioo  an  electrical  time  recorder  had  been  devised,  which,  he 
Mioved,  would  be  found  suitable  for  that  purpose.  With  that 
*l>paratus  it  was  found  that  nyoa  aa  tlie  notiver  was  taken  off 
t«e  twitch  hook  the  iostruinent  be;:;aa  to  leonnl,  and  oontiBOod  to 
do  so  until  connection  w  a.-^  cut  otT. 

Dr.  maietat  read  a  ii.'\}>er  on  "The  Connection  of  Current  Dis- 
tribution in  Towns  with  «  Central  Ketfulation  of  Clucki'.  "  Tho 
f^Vulalion  of  clocks  from  a  central  (xiint  had  already  been  adopted 
in  s)me  towin?,  cither  by  eleclricttl  or  pueumutic  means,  ^ow, 
Ixiweier,  th.'it  the  general  introduction  of  eh^ctric  main."  in  cities 
Was  only  ft  iiutwtion  of  a  chort  time,  it  wa.-<  desirable  that  the  quee- 
lioa  of  regulating  clockf  from  the  lij,'htin>;  circuit"  should  receive 
Mteotioo.  Mr.  Ortli,  of  Uet  lin,  referred  to  tiae  clock  reflation 
^{Meai  idauted  there  by  the  Urania  Company.  It  was  moonve- 
uant  le  add  a  oew  network  of  conductors  to  those  already  in 
^>«tioo,  nod  ae  naoy  hehl  that  it  was  unsuitaMe  to  eontroi 
^wht  min  tleetria  Ught  mains,  the  plan  adopted  woe  to  legulato 
by  means  of  the  town  telephone  system. 

Mr.  orawtnkel,  of  the  Berllo  Post  Office,  dealt  with  the  pro- 
duetioo  of  current  for  telegraphic  pur{xi««a  by  mtKBa  o(  accumu- 
iMons.  Experiments  had  Been  made  at  heikdqoartan  with  Tudor 
■ccamulators,  and  ax  ig  was  found  that  the  afongo  oansnniption 
>f  current  was  only  r,V*  MniM*  p»  wMliing  oandootor,  enaller 
ctiM  had  to  be  used. 

Mr.  Mnamel  next  dealt  with  the  determination  of  tho  nutenetic 
»0(i  decirie  workinff  of  current  in  arrn.-itiifo  coreo,  nnrT  was 
wiiowc<l  by  Or.  Helm  on  tc«ting  acrumulHt«rr<.   Prof.  Thompaen  j 
^^Kribed  the  lAngdon-Daviee  phonopore,  and  was  followed  by  i 


Mr.  ttavHana  with  a  oonnanioatloB  on  eartii  comnto,  oad  Wbt, 

C.  Vogt  on  n  new  precision -microphone  with  magnet  sapport. 

Dr.  Malor  road  a  paper  on  "  State  Oentrol  twrsM  FrlmtB 
Control  of  Telephones,"  m  which  he  advoeatod  the  tomwr.  Ho 
asserted    that  tho  teleeraph  flnanoas  In   Eoglaiid  had  hOM 

injuriously  affected  by  tefeiihony, 

FOUKTH   SiDCTtov.    Ki.KCTr.i-  (  ii KM i-;ti; V    amj   Si  bcial 

Ai'IJ,Il'.iTIoN>. 

This  pection  was  im-P'!H»1  over  by  .Mr.  tjUiiiicko,  of  Heidelberg. 
"  Klectro-Clii  ii;  1-' I  V    ami    Met«llurj.'y  "  wa.-i  tho  «uljj>'ct  of  a 

gvper  by  Or.  Bopfnar,  who  was  followed  by  Dr.  Ottea  on  "  The 
mployment  of  Electricity  in  Mining,"  in  which  the  author 
descrilHBd  the  ines  used  in  roininfir  operations,  and 

which  were  worked  cloctrically.  Cutters  anri  drill.^*  ha/i  bi>on  the 
moat  difficult  to  deal  with,  but  this  matter  bad  buou  HucoetwiuUy 
overcome  by  Mr.  van  Depoele.  Prof.  S.  TboiapaoB  also  deeonbed 
various  electrical  mining  machines  invented  by  Messrs.  Atkinson 
and  Snoll. 

Or.  gsreaer,  of  Berlin,  described  bis  appUoation  of  eleotrioity 
tetaaalnc;  Afloasdhif  lotheaathor.thopnMaie  muiBOt  itriatqr 
«(leetrieaIlD  the  sense  that  the  osnent  eelSd  ehemloatly  opoo  tho 
tanning  liquor,  but  it  haeleaed  tho  ollaot  of  the  liqoid 

n{x>n  the  bide.  He  had  foand  that  oontinnoiM  oononta  wore  no* 
BuitAble,  and  had  therefore  adopted  ^tomatiogoamnte  with  6i|,€00 
altematiotta  per  minute,  thocairent  being  86  ampens  at4A  TUtO. 
Bv  this  process  heavy  hides  could  be  fully  treated  in  000  MOOtbi 
This  process  is  shown  in  operation  at  the  exhibition.  At  thoftnl 
sitting  Mr.  PfBtsner  described  tite  Siemens  and  Halsho  awthod  of 
winning  copper.  In  this  process  125  h.p.  was  requlrsd  tp  pnidnoo 
one  ton  of  pure  copper  from  4  to  4^  per  oeot.  ore. 

Fi»TB  SicnoN.  — Eluctrical  Legislation. 

The  fiitbjeot  of  l^i.tlation  for  the  oleckric.%1  induHtritw  was  oon- 
^idcrLii  for  the  first  lime  oij  WednoffUy,  9LhSo|it«inbcr,  when\'arioaa 
li--^-'  \v<;:'  ''i : i  u  n '  t.ir  u'li  n  1  '.-y  Moaora.  Sloiewakl  and 
XJplf«tihorn,  and  by  lii.  ULa^  and  bv  Btr.  Heorloh,  the  last  of 
whom  JU^ge-Ktcd  that  a  P[H>cijil  otbcial  board  should  be  coni<titotod 
to  deal  with  eiectrua^  instalixiiioDS.  At  ubis  and  subsequent 
meetings  opinioos  differed  very  greatly.  The  final  rssoit*  however, 
was  that  oartain  rssofaitiMM,  prepared  by  a  speoial  oonunitteo  of 
the  sectloo,  wofo  adopted  at  the  oooofadiag  geweral  mieoMng  of 
the  oongrsoi.  noee  TMolatiaudid  not  srfar  to  tto  meetrio  L%ht 
and  Viewer  Bill  of  the  Oenm  Goeenmntt  Imt  ther  laid  doom 
OBstafai  hcoad  principles  to  aoenn  the  utBuimil  woclmig  of  OM 
imtallatleil  withool  interfering  with  that  of  BOOtiw. 


THE  TRANBiaSSIOir  09  POWER  AT  PRANKTORT. 

The  electrical  traasmission  of  |K>wer  from  Lauffen  to 
Fnokioirti  to  wbiob  we  have  so  often  referred,  ia  thna 
d«Mrib«d  by  th«  Timtt  eorrespondent: 

Tlie  most  iiiifwrtaiit.  quetition  to  be  settled  at  this  exhibition  was 
whether  the  projoctoii  |>owcr  trariKmiKsion  from  LaulFen,  on  the 
Neckar,  to  Frankfort,  a  dist-anoe  of  175  kilometres  (about  108 
Engli.''h  inilo!>),  would  prove  a  practical  success.  1  may  iuiy,  with- 
out ex  a^'ffcrat  ion,  thnt  tho  eyeif  and  minds  of  electriciftUB  all  over 
the  world  were  turned  with  difjor  e.tpect*tion,  and  not.  witiiout 
anxiety,  tOWftrd«  thi.»  city,  where  tlie  results  of  the  most 
uiumentoue  oxpuriiueutM  of  luoderu  Ume.!<  ^vuuld  tirttt  be  known. 

It  is  true  telegrams  had  been  received  in  England  to  the  efl^oct 
that  the  carrenl  had  been  receivod  at  the  exhibition,  and  had 
beeo  enplamd  for  feedfauroiMntbarof  idour  lMqi%  hot  nothing 
further  ma  nun  at  the  tutevhoB  I  liiti«BdcHi(  avie  days  ago. 
Ik  eidlr  to  eapplymor  readenwitfa  the  noik  eMat«to«ad  roliaAle 
iBtannatieD,  Idoeidod  to  go  to  the  foantaia  head  fint,aiid  to  vliit 
Lanffen  on  my  way  to  Frankfort.  The  little  town  of  Lanfltan 
is  charmingly  sltnatsd  on  the  River  Neckar,  which  ssparatw 
it  into  two  nalvee,  connected  by  an  old  bridge,  which,  to  say  Uie 
least  of  it,  has  seen  better  days.  The  town  is  chiefly  noted  for  the 
cement  works,  which,  I  believe,  are  the  largest  on  the  ContineBt» 
and  have  at  their  disposal  a  water  power  of  about  1,600  h.^» 
derived  through  a  «c|mrttto  channel  from  the  river,  about  one  mile 
above  IjxntTen.  Of  thcBe  l.ti*)*)  h.p  ,  the  cement  workg  themselkos 
utiliHa  600  by  meani  of  two  (iirarti  turbinon  of  ."JOO  h.p.  each;  a 
third  turbine  of  h  p.  drivof  the  dynamo  eenerating  the  current 
fur  the  power  Iratismissiou.  There  is  a  bmd  of  water  of 
metres,  and  tho  turbines  make  'M)  revolutions  [ler  minute,  tho 
dynamo  l.'iO  revolutions.  Tho  lalKjr  is  couple*!  direct  with  the 
turbine,  and  ix  a  fo  called  "  rotation  current  ,  m  '  multiple-pfaase 
Current,"  machine,  constructed  by  the  Oerlikou  V>  orks,  of  Zurich. 
The  latter  company,  in  conjunction  with  the  AUjjemeine  Elek- 
tricitut!<  (ie^cllecbaft,  of  Berlin,  have  divided  the  work  between 
them  in  auch  a  way  that  the  Oerlikoo  Works  have  supplied 
the  primary  rotation  dynamo  at  LauSeo  and  one  trans- 
former eart^to^^tottthia^^  wuk^  Mtote!oniti^*natnt!''^ 
whole  of  the  switchboards,  floMrifWMM  te  NgolaUaB,  aad 
safety  and  measnring  apparatoe.  At  the  last  nomoBt  they  found 
themselves  cxMnpslled  to  eonstruct.  two  tnuusformers  each  for 
LAuffen  and  FrtiihfiBrt,  booause  the  Omiikou  Works,  which  liad 
originally  undaitehea  to  aupply  tlH»  whole  of  the  traosfonaers. 
could  not  get  them  ready  in  oao  Ibr  tho  etipalated  (^Nnliog  on 
Augost  15. 

A  detailed  deocription  of  the  rotation -current  dynamo  would 
lead  me  too  far,  and  would  involve  theoretical  details  beyond  the 
Hcofw  of  fehia  lotter  ;  aufiico  it  t.o  hvvy  thai  it  f  urni»hes  a  combination 
of  alternating  cumnta,  specially  adapted  for  easy  and  cheap  tcane- 
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fomuition,  and  thiut  |j«rnaitting  the  workin^f  of  eiectric  tight  luxl 
power  trMMmiMion  ov«r  »  l&re«  area. 

The  DMHsbtfie*  employed  at  Lauffen,  and  aI»o  at  the  exhibition, 
have  been  devified  by  Mr.  von  Dolivo  Dobrowtdfky,  the  chief 
electriciau  of  Allgemeine  ElekLriciti>.t«  GeocllM^haft, and  nothing 
Muld  surpaiis  them  a«  regards  aimplicity  of  construction  ana 
wourity  of  working.  They  work  without  brushes  and  without 
Hi  have,  tbwefore,  the  additional  advantage  of  great 
A*  genaimtor  at  Lauffen  furnishes  a  three-phase 
Moti  whow  thfW  COmiKNWBla  have  an  of  30 

v6U»  mat  1,400  Mlpm*  «ki1i.  Tin  total  output  afailabb  for 
tranemiMion  b,  therefore,  200  kilowatts. 

From  tha  madtitw  the  coireot  ooadnoton  kad.  in  tlia  fint 
inataaoe,  to  a  switcbboard  provided  in  tha  UMal  nuuinor  with 
naaNring  instnimenta  for  E.M.F.  and  curraDt,  with  lead  mfety 
fuses  and  minimum  current  relays  making  contact  with  an 
automatic  switch.  The  latter  enters  into  operation  when  the  line 
is  tnjurod,  thuR  cutting  out  the  generator  in  oaaa  of  aeoidanU  A 
OOntinuouH  currant  dynamo  O?  the  Al^CMMiM  Elflktrioitats 
Oo*oIUch/ift,  driven  by  a  *«[iocIiil  turbine,  Msrvos  a«  exciter 
for  tlio  j^eiierulor  iimi  oiipplioH  its  cvirrorit.  to  the  latter 
by  means  of  two  braM  wire  ru|>ot(.  A  rc-.^'ulatin^'  r<Mi»t- 
an  00  and  an  automatic  speed  regulator,  ronnlnicte^l  by 
Memm.  Voith,  of  Heidonhoim,  atiJ  mi  Uorlikon  tninfformcr 
eoin|>leto  ttiL-  pliint  in  the  turbine-houHG.  From  the  c witchbourd 
the  L-urrout  {MUv'tcfl  w  the  transformer  just  meutioood,  Hud  ia  tbcru 
ronverte<^l  into  a  current  of  high  prenaure  and  small  strength.  Tt 
has  boon  fouad  that  the  air  ia  not  a  sufficient  tn«tilAt<orforcurrent«> 
of  very  high  pressure,  and  the  transformers  have  tiicrcforo  l>een 
plmoea  in  ^-easels  filled  with  oil.  Tlie  trauaformcrs  luivc  u  cupiuiiL^ 
9t  20O  kilowatts,  and  the  oonverted  current  starting  from  Tjauffnn 
baaaa  B.U  F.  of  16,000  volta  at  about  12  to  13  amperes.  The 
owrant  h  ooiivmd  b«n  tho  g«iMiator  to  the  tiwuiMMf*  by 
iMMof  STon.  dkmotar.  TharaanaUonllMrlhiMtiiaiis- 
I  fiiifcallotl  at  lAafliMii  OM  tot  nee,  and  tne  two  othen  for 


Thio 


For  transmission  of  the  oonvortod  faiKh<'prMiure  current  three 
thin  bare  copper  wires  of  not  nora  tSan  4  mm.  diameter  are 
■■flioiant.  And  here  arises  a  oonvenieot  opportunity  for  pointing 
mil  the  recent  progress  made  in  the  electrical  transmission  of 
energy,  which  has  for  the  first  time  been  applied  on  a  largo  scale 
(transmissions  on  a  small  scale  based  on  these  principles  had  pre- 
vjotT»Iy  been  successfully  oarriod  out  bj  Um  OorUiioa  Worlu}  to 
tho  I.autTen'Fr!vnkfort '  vimimiiMiBiit  aiwl  Min.  1  Toliali  ohmrfnrtliTir 
on,  If'!  to  iu  tinjil  duccciw. 

Ji  u  11  [irobably  be  in  tlie  iwollection  of  your  reuylers  thiil  .M/ircel 
Dcprcz  curriod  out  an  electrical  Iranmnission  of  energy  between 
Munich  and  Miesbnch,  a  distance  of  about  60  kiloinctrvi'  (about  37 
miles},  III  the  Munich  Klectricjil  Kxhibition  in  1882.  I'or  the  puri>o«e 
of  thin  tranKmirthion  noconvormonof  currentwasmade;acontinuous 
current  generator  furninhcd  a  current  of  2,000  voltin,  which  woj? 
lo<I  from  Miesbach  to  Munich,  and  thertj  actuated  a  motor  of 
similiU'  construction  to  the  geauratiu^  dyoiunu,  aud  ao  spucial 
precautions  were  taken  as  regards  the  insulation  of  the  line.  In 
the  LauCToD-Fraakiort  Iransiaiatioin  the  current  generated  is  one  of 
low £.11. r.  «ad  gn»t«tnulh,  whioh  kk  in  tho  nrst  insUnoe,  oon- 
00  of  hiA  Kiev,  aad  oanll  atrength,  and  thus 
I  to  tho  plMM  A  flOMO^tiaa. 

iminowub  aOova,  ihit  of  all«  tho  omploymont  of  a 
r  of  tbo  riaipleit  possible  oonstructioa,  irita  a  tcaiiaforma- 
InTolving  a  vory  alieht  loss  indeed,  aowmitlof  to  lees  than 
S  per  cent.,  and,  secondly,  the  converted  Oarraot  requires  for 
transmission  a  wire  of  very  small  diameter  (only  4  hub.),  and  thus 
render*  tbe  transmission  (.racticable  from  an  eoonomical  point  of 
view.  And,  thirdly,  the  use  of  oil  insulators,  both  for  the  trans- 
formers and  for  the  lino  wirc^,  reduces  the  losses  occurring  over  a 
dintancc  uf  more  than  10()  tnilcK  to  a  figure  not  exceeding  'J.")  |ivr 
cent,  of  tho  original  energy.  In  tho  cn»e  of  the  Mieebacb-Mancben 
tranomiission  these  loM<e--<  excoed'-d.Vl  (Kir  cent. 

After  thin  digresflion  I  return  »n  thf  subject  in  hand. 
The  line  wire*,  of  4  nun.  din  :  i,  .rf  .  i  wtwl  in  t  he  Kame  way 
afl  onlinary  tolograph  linos.  Tho  jiolfsa  to  which  they  are  attached 
arc  eight  metrot  in  hejght  nnd  pliiccd  ;it  distances  of  about  (jti  metres 
from  one  another.  The  number  of  \yo\c»  omp!oyc<l  amount*  to 
abo  it  !.'>)():  the  necensnry  cop|*r  i»ln-  f  about  ."(.'(0  kilometren 
length  and  6<,),0(W  kilogrammca  ivcight,  ha«  been  lent  by  Mcsere. 
F.  A.  Hesse  and  Sons,  of  Heddernheim,  in  tbe  interest  of  this 
highly  important  experiment.  The  erection  of  tbe  line  was  very 
mueh  famlitatail  bv  tbe  active  support  eiMl  «o-o[teration  of  the 
Govonupoiito  of  Wartouberg,  Baden,  and  Hoiiiii  through  whose 
tettituiiaa  tha  Una  bad  to  be  led.  Tte  AUgooelne  Eleltridtato 
OotoHooiuft  and  the  Oorllkea  Wacln  hvm.  In  oddiUon  to  tbe 
above-named  machines  and  apparatus,  also  supplied  the  very 
exi>en8iveoU  insulators.  Those  were  manufacturea  after  tbe  type 
of  the  well-known  Johnson  and  Phillips  insulators,  by  Messr*. 
Behomberg  and  Sons,  of  Berlin.  They  differ  from  the  insulators 
oommonly  naed  in  telegraph  lines  by  being  provided  with  one  or 
more  troughs  filled  with  oil.  Porcelain  i^if  is  a  very  good 
insulator,  even  for  hi)rh-pressure  currenL«,  but  on  the  durfaco  of 
the  insulator  molxturo  ix  condensed,  which  not  only  dimini'>he.-«  the 
insalating  ciUKioity  very  conmdfrnbly,  but  also  CauHei<  the  forma- 
tion of  a  ciNiting  of  duet  ami  dirt,  wtiioh  i-till  further  dirnini.^hof 
tho  insulation.  For  a  few  thousand  vultK,  insulators  tbo  cup  of 
which  in  boot  inwardi*  at  tlio  l>ottom,  thus  forming  one  trough, 
have  prove<l  thoroughly  ctricient,  but  for  higher  pr««iturtM  three 
troughs  are  formed  in8i<)e  the  insulator  cap. 

The  line  projoctod  by  Mr.  Eb*r«  follows  tho  following  route: 
Lauffen,  ITijiilMOnn,  Jagwtfold,  Rb«  rliM  li,  I>bach,  Habenhausrn, 
Uaoau,  aud  Frankfort,  ikitwoen  Ldkuiluo  and  Eborbach,  about  one- 
tUrd  of  the  whole 


liavo  been  uMxf,  but  time  being  loo  fhort  to  mAT)uf«ii?tare  tiw  Ifr' 
maining  fljIJOO  innulators  idlvr  tho  inline  model,  insulatort  cllhl 
smallor  type,  with  one  trough  only,  iind  to  bo  eiuployc-d. 

At  the  Frankfort  Kxhibition  the  high-prea(iur<)  wires  .irc  led  to 
three  oil  transformerx  hko  tho«e  in  LaufTen.  One  of  theepB,oae- 
structod  by  the  Oerlikon  Works,  rnluoos  tho  pressure  to  about  HI 
volts  at  a  oorreeiKindiiig  increase  of  current.  This  trunsfocmer  ii 
located  on  the  loft  of  the  main  entrance  of  tho  di»tribatioo  hsU. 
It  fumisbee  tbe  current  for  feeding  1,2U0  glow  lamps,  piuily  fixed 
to  a  loroo  fnauM  in  tiie  tranofonnor-cooni*  mrtly  to  a  agrttf 
MgobootdovtiidethalialL  Tfaie  imuider  ot  tbe  iniroBt,  am. 
apoodinic  to  about  IW  h.a.,  to  rodoood  to  tho  roaaliito  B.1LT.  if 
too  i-dlto  by  two  tnamnneie  of  tho  AllMaotno  Ooktiidliili 
Gesellschaft.  Thoao  two  transformon  aro^ooatod  la  a  sped*] 
shod  on  tbe  right  of  the  hall.  Tho  Mooadaiy  coirents  famished 
by  them  servo  for  oueratinffa  laigo  rotation-ctirrent  motor  of  the 
AII|/emoine  Elek tnci tiite  OBOniliohift ,  as  well  as  some  otJwt 
fmnllei  motors  of  tho  same  company.  The  lari;e  motor  nuke* 
ti(K)  rrvolutioiia  per  minute,  and  in  coupled  direct  to  a  centrifu^il 
pump,  built  by  McMr.-<.  Urodnitz  nnn  Sej'del,  of  HerJin,  »hi  ii 
cupplu).'*  a  ^^;lt«If.'lU  of  10  u.etrrs  height  on  the  right  of  fhp  ti:ili 
Thu.s  we  ^co  one  portion  of  the  eieclrieally-trarii'tiiillcd  enrte; 
triiniii'ribe  a  [Krfeot  circle.  A  waterfall  at  LaulTcn  thn  Ktartiri^' 
|K)int  of  the  energy,  and  [»i\rt  of  Ih'i*  hitter  is  again  brouj^ht  bvioa 
our  eycj-  in  tlie  form  of  a  waterfall  at  Fiankfort. 

Ami  now  I  come  to  the  result-'  ac!,ually  obtAine<l  by  tfai«  aU- 
iroportantcxperimeiit.  N'inp  tiundred  glowlampc  have  been  bomin/ 
regularly  since  the  current  wait  tirMt  ^witched  on  on  .\ugust'Aatid 
this  number  has  been  increased  to  1 ,  UM^  Ah  regards  the  motor  for 
operating  the  waterfall,  it  worked  for  a  ehort  tinte  after  ttarting, 
but  in  oonsociuence  of  a  slight  defect  in  tho  motor — ooalM 
between  a  copper  conductor  and  the  iron  of  the  motor— it  wm 
becanto  heatodand  had  to  bodJooMnnitd,  end  was  uken  awwiit 
reiNura.  I  eoBTinood  nvMlf  at  Lanfln  tfaoA  the  Keneratarnde 
was  only  mnning  at  UtMo  more  than  ooo-thlrd  of  Tta  nomial  bif 
(100  b.p.),  and  of  theoo  100  h.p.  about  80  are  roprtMotad  hr  Um 
900  glow  lamps  burning  ngularly.  I  think  I  atn  wlthbi  the  mfc 
in  stating  that  the  nwnil  energy  recovered  in  Fnmkfort  ii  lAoit 
7^  per  cent,  of  tbe  energy  expended  iu  LaufTen. 

lit  view  of  the  enormous  prewures  employed  in  the  traniminicni 
(it  is  intended  to  nso  potentials  of  from  I2,ri00  to  25,000  volu),  tin 
most  elaborate  prooantions  had  to  be  taken,  for  currents  of  nek 
high  potential  are  abiwjlutely  fatal.  Tlie  meJisurcji  of  piwant:!^ 
takes  to  prevent  any  accident  are  of  such  a  kmd  that  they  upi*:!-- 
to  exclude  any  risk  whatev  er  iinlcn'^  wii/utiy  t*imi>ered  with.  Ti* 
transformers  in  l..aulTcn  a."  well  a.R  in  Frankfort  arc  ]>l!iced  in 
buildings  inaccc»--!iblo  to  tho  public  during  working  hours,  ami  thr 
lines  liavo  been  Idl  along  the  railway  trivcks  to  remove  them  f^'ir 
interfercticc  on  the  purt  of  the  pu"blic.  Both  nl  Ixiullen  ad!  il 
Frankfort  they  h:i\e  boen  |)rotocled  against  lightning  effect-",  lad 
at  both  termini,  iv>  well  as  at  cerl.'vin  interuiotliary  utalion*, 
eliicienl  nafoty  contrivances  have  been  constructed.  Finally,  tlwirt 
are  at  both  eud  statioii*  woAsuriog  tustrutiicnt«  which  immodiatelr 
indicate  any  irregularity  in  working,  and,  if  needa  bOi  OH^ 
matioaUy  interrupt  tlM  current.  These  safety  oonlriwnoes 
two,  «o  SeptomW  2.  tooted  by  Wnrtaoahaiv  Oowirniint 
oflSoiala  in  Laufien,  and  tbe  diaturbanoea  mdi  aa  night  oeew  «• 
the  line  by  the  ontanglemonti  the  falling  down,  or  breaking  of 
wires  were  purposely  bronght  about.  By  the  entanglement  of  tli« 
Unea and  tMOAOrt circuit  cnuKid  thereby,  the  safety  ent  dcu  la 
the  maohinO'RWBl  were  imme<li,'itcly  molted  ami  interrupttii  ttK 
current.  One  or  more  broken  wires  immediately  actuated  the 
current  relays  mentioned  above,  and  the  automatic  switches  cattto); 
the  machine  out  of  circuit.  On  placing  the  wires  on  the 
of  the  railway  line  the  relays  and  switches  aa^in  were  set  ;a  oi«i» 
tion  with  the  fame  effect.  Mr.  von  l^olivo  nohrowolsky  Urin  ■« 
himpclf  that  lie  removed  the  wiroK  from  tho  rails  withhilinllDIg 
etick  ;  ho  wa/i  vory  much  alive  wlien  ho  loUl  mo  so. 

I  do  not  think  that  1  !\m  guilty  of  exaggeration  in  oxpreneiwat 
opinion  that  tbe  Laullen  KranUfort  tr.innmi.a*iion  i'*  the  iiin»t  dilS- 
cult  and  most  momentou!^  exitcrimnnt  maiic  in  lechnie.il elci  lr.'^i'y 
since  that  myaterioiia  natural  force  which  we  call  electricity  tat 
Iwio  1^MI1^1^  owviooabie  to  nuuikind* 


COM  PAN  I ES'  REPORTa 

BRUSS  BLBCTUCAL  IROIIIBEBUO  GOBPAHT,  LUIlTEt) 
Dlneton:  HIa  tiraoe  tbe  Doha  of  Haiibofoagb,  obainMo :  M' 
J.  B.  BnUthwaite,  jun.  (of  Meamro.  Fbator  andBnitlMnitei :  Ur. 

Aymor  H.  Sanderson  ;  Colonel  Frederick  George  Staaait;  lir. » 
H.  van  Tromp  :  Mr.  Edward  Woods  (Past  President  hMtintlon if 
Civil  Eneineere) ;  Mr.  E.  (iarcke,  managing  director. 

Second  annual  rofwrt  to  be  preaented  to  the  shareholder*  st 
general  meeting  of  the  Company  to  be  held  at  Canoon-«tw« 
Hotel,  E.C,  on  September  23,  1891,  at  3  p.m. 

The  Directors  beg  to  submit  the  ijalanry^  Bbcet  arvl  profit  wn  l<*» 
account  for  the  year  ended  June  ^)  hvi  The  profit  »:i '  k>«» 
ai'Count  shnwR  n  gro)si«  profit  of  £4l?,Tl-.  s«.  lOd.,  inclusive 
amount  bro\ight  forwarxl  from  l.i-t  account,  but  exclu>i'C  o:  «) 
profit  il-^rivalile  from  the  City  uf  Lomion  olflintric  llghlinZ 'H''!" 
taking.  After  ileduetitig  all  -tinulmg  chargcr>.  etc. .  rii.Aitit^ritn«» 
of  plant,  buildings  and  [MttontH,  and  int^jrest  on  diibootiiMSi 
there  remains  a  baUnce  of  £19  354.  '2».  Id.  It  iri  proposed  toapp'j 
iii'>.H>  to  reduction  of  preliminary expcmw!",  and  to  reduce prop*'^' 
imUsnte,  and  gwdwill  account  by  £."?.(KTil.    An  interim  aivTdMOi 


t)V  ....  . —  —  —  ^ 

•Jd.,  has  already  been  paid  unon  »• 
*    ended  Slat  Deea^)"^ 
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,inii  it  is  proixwed  to  apply  £4,199.  15b.  2dl.  to  the  imymant  of  a 
farther  diviJond  u[>oti  llicM shares,  nmkiiig  m\>  the  full  preferential 
diMilend  at  the  rate  of  H  per  rent.  i>er  annum.  Thu  l)iroclor» 
fortlier  reoointnotid  thiil  ii  divifiend  Ite  (»aid  ii|)Oii  tl  rdiiiary 
lharas  of  tho  Company  at  the  rate  of  6  per  cent,  per  annum  for  Lho 
tnlf-yMur  eaded  30th  June  Ueb,  and  that  the  balance  of 
£30A.  Iliu  6d.  be  carried  forward  to  next  accouat.  It  ia  propoaed 
CO  make  the  divklrads  on  both  th*  pwfawino*  aiid  the  orainMy 
dtwM  payabltt  oo  lit  Ootobor  Dtttb  Tb»  Mooonte  inelod*  tiia 
MUam  tnm  th»  AattMlMtea  hnuMih  bmcI*  np  ta  Um  90th  Ancfl 
kit  TMlnMiBMi  of  tbebraadi  to  now  MlaUtolMd  oo  a  tMto- 
Marf  btau,  and  tlio  mult  of  the  working  shows  a  small  profit. 
Hie  capital  aoooant  hmn  darinp  the  year  been  increased  by  i^.'i.OOO, 
being  the  amount  of  fuHy-paid  ■harM  issued  to  the  Australasian 
Company  in  oompktioD  of  tbe  parcbaae  of  their  atoroa  and  othor 
mtta  in  AmUah^  Tb»praponvMioouibatoodalUMd«toa(tlio 

im  hduoMlMat  <«ft«r  tnittnir  «f  ajom  «i  £SM»40a  •  10 

During  the  year  the  account  has  bo0B  ImkmmA  bf^ 
Proportion  of  shares  issued  to  the 
AsatnluiAn  Company,  oiid  ooib 

of  MUbliahing  branch    £1,918  10  9 

to  bniWnffn.  plimt  at 
■KhaadodMrplMM...    g^SW  S  4 

Mi  2  1 

I  —  7,708  14  II 

SM2,U»  »  9 

The  account  haa  been  reduced  by- 
Sale*  of  properties,  amortisation  of 
hsaaes  and  proportion  of  compen- 
iMition    receive*:!    from  South- 

EaBtem  Railway   13;3M   8  S 

Amount   this    year    lacludod  in 
balance-sheet   of    loraigD  and 

oolooial  branofaee   22,644  2  8 

  35,h:w  .-.  II 

The  account  DOW  stands  at  I'JiKi.-JTo  IH  lo 

Ihirin*:  tlic  (wist  vmit  suma  amounting  to  £2I,<»70.  ISa.  Id.  were 
«xjiornlral  ii|Kiri  the  City  of  LiOndon  electric  lighting  undertaking, 
arran^fmcntH  having  Ivppn  made  with  a  provifiionni  comjwiny  callwl 
the  City  of  I ,ond oil  Electric  I-ij,'lil  iii^r  irioiM-crl  Company  for  llic 
carryio|;  on  of  iho  work,  .'^itlcl!  'he  f  lo?"!!!^'  of  iho  luntkn  iho  whole 
of  the  iiiiei c.-it^  nf  tlie  Hrii-<li  ('<jin)Miiiy  iii  the  City  of  I.oiitlon 
cl<ciric  lif^blitiK  utideiLaktag  iiav«,  with  the  conseota  of  the  HiMird 
1 1  Trade  and  t&e  Comnussioners  of  Sewern,  l>eeii  trft)i.><feiTci|  to  a 
u.-fer  company  called  the  C^ity  of  London  KIccuic  Livjliiiti^:  Com- 
piniy.  A<i,  however,  the  trunsfera  were  not  coin[)lited  until 
Aqi;imI  21,  no  prutitti  on  t,hc  Large  amount  uf  work  dunu  have  Lucti 
ioeladed  ia  the  profit  and  lose  account  to  Jnne30.  In  considera- 
lioa  of  this  transfer  the  Brash  Company  haa  raooived  contracts  for 
tto  oqgipment  of  tbo  sNlnl  atatknw*  awowtkn  in  tho  aogregato 
tooftr  £300,000,  to  bo  oxooatod  by  taatalaMialaaa  ipoaMaa  by  thu 
CMgp  Coafuaf.  A  aotfafiailaiy  pralit  wit!  aoonM  Iroiii  tbo  oariyin}; 
Out  of  thflia  ooBtimla,  and  ao  amoaat  of  abone  £BS,  WO  to  aow 
pajrablo  to  the  Brush  Com|)Any  on  nocount,  in  addition  to 
£25,TM()  already  received.  A  strip  of  land  udjoiuing  the  Lambeth 
Works  haa  been  sold  to  the  South  Kastern  Railway  GomfNiny 
in  consideration  of  the  payment  of  £6,900.  A  porHOlt  of  this 
amovnt  haa  been  applied  to  reduction  of  property  aoooant,  and 
tbo  balance  lias  boen  placed  to  a  reserve  aoeoont  to  meot  the 
cipfnjw  c.iU!iO<l  by  the  disturh.inco  The  main  fartory  prcmiBe* 
wjJl  not  tie  aHectod  liy  this  sale  uf  land,  but  thu  prcneril  oliice 
Mcommtidaiion  of  the  Coiiiiwiny  will  bo  much  cuitjiilci,  and  the 
lki,ird  hiivu  (iccide<i  to  take  the  0|ji>ortunity  of  teinovin^;  the 

I  i  I'l  otfice.'i  to  the  City.  The  Bournemouth  undurlakin;^.  con- 
■■•'tinp  of  provisional  order,  land,  liuildiiiffs,  and  plar.r,  ha.i  been 
;i  ;lri■^terrod  to  a  local  company  hi  ixtusidcralioa  of  the  fum  of 
I'lT/iT'i,  whiidi  hJi--i  l>een  |i.iid  p.i:  ily  in  cash  and  |wrtly  in  f  ully  paid 
•lucise  uf  th(j  Company .  and  tho  Httjres  have  been  sold  for  cjuin  at 

II  ^'alua^iot).  A><  |mrt  of  tlie  ai  r^uigement,  thin  Company,  h:\» 
jfuaranteod  a  minimum  dividend  of  5  {ler  cent.  |tor  anuuiu  for 
thna  years  upon  the  capital  of  the  Company,  not  exceeding  £30,000. 

profit  on  the  sale  haa  boen  placed  to  tho  reserve  account.  Tho 
Auitro-Hungariaa  boaineis  oonUaaeatoinofoase  and  to  give  satis- 
{•oUoa,  and  tho  now  faetory  at  Vtonaa  wUI  shortly  bo  completod. 
Oto  HMottltfaM  for  a  namocOMlrt  of  the  Gbmpany 'a  interest  in 
HtbttawMO  aro  itOl  pondlnff.  IFbo  voihuao  of  thoComiiany's  buoi- 
am  in  the  manufacture  and  installation  of  ^toOtrioal  ap(Hiratus 
*ad  in  the  construction  of  steam  engineo,  and  of  rolling-stock 
?«a«ally,  ooatinuea  to  increaae,  and  the  prosiiecta  for  tbo  onnont 
.vwarooneouaeinc.  Be«ideB  tho  work  to  be  done  for  ibo  City 
'  mmnv,  several  other  important  contracts  ha\'e  been  secured 
«hicb  abould  result  in  pronts  to  the  shareholder*.  The  large 
.vn.rjant  of  work  in  hand  and  in  view  has  demonstrated  the  wiiylom 
'■'>  ae>iuiring  and  extendiiij;  the  F.ih'on  WorkK,  ii.'<  without  llieso 
fciditional  manufacturing  f.iciHties  tho  Com[>any  would  not  have 
been  abio  to  iuidert«k©  the  entry ing  nut  of  the.-<o  Urfje  centnJ 
italiun  contracts.  Owing  t^i  pro.vi*uro  of  otbor  oagafomenta,  Lord 
TSurlow  felt  coiii|>elled  to  resign  hiri  heat  at  the  Board  and  the 
chairmin<ihip  of  tho  Company,  and  hi-'^tiracc  the  Duke  of  Marl- 
borough ha*  aucc*e«loil  him  a.i  chairman.  The  Director?  il  i  .  ■  'i  - " 
the  retireiMal  from  the  ikxird  of  Mr.  John  S.  Sellon  on  .u-uount 
of  hto  health.  Mr.  E.  (Jarcke.  formerly  manager  and  Bpcrctary, 
MS  been  M>pointed  mauogiai^diroctor.    Tho  Duke  of  Miulborouifh 

Mr.  oaadarson  retire  by  rotation  and  oflbr  themcelves  for 
"utoetfan.   Maam.  Cooper  Broe.  and  Co.,  tba  auditon.  offer 


Balakob-biost,  Johe  30,  1891. 

Dr.  <     a.  d. 

Aaiharbedaapttal   TBOyOOO  0  0 

Capital  issued— vto.: 
69,»90  6  per  oonfc. 

flbavoa  of  £2  oocb  ,  , 

77«978oidbt«iy  ahai«t  of  £S 


a,  d. 


Leas  calls  in  arrear 


1M.MS  0  0 
Stt,«M  0  0 

873,926   U  U 
2  10  0 


6  per  cent,  mortg'tigo  dobootorao... 
CretiitorR. 

Sundry  creditora ..................... 

BUla  payable  

Advancea  from  Ctty  of  Ijondon 
Electric  Lighting  (Pioneer]  Com- 
pany and  others  against  City 

undert«king  

Re.'ierve  account   

Buliuico  oi  profit  and  lose  account 

Leas  interim  dividend  paid  on 
proforonco  shares  


NotO.— COBltiB' 

Ront  UabiU^  bt 
roapectof  mNattod 
oapitalonshareain 
other  companioa 
and  on  bUto  rooeiv* 
able  dtoeosBtod...  £lO,i 


41,(5.10  14  4 
IS.  Hits   4  10 


1U,364  2  1 
4,190  1ft  2 


873,92.S  1(»  (I 
76^000  0  0 


00,088  10  2 


84,802  15  7 


I8»1M  6  II 


lON  8  4 


Cr. 


Property,  jKitonta  and  goodwill — 
For  vuluo  of  plant,  freohold  and 
leasehold  land  and  buildings  at 
LoughbonHigh,  in  Loiceat<:rwriire, 
at  lAmbeth,  liorough  road,  md 
Hammersmith  in  London,  at 
Edinburgh,  Cardiff  and  Man- 
chester, and  of  English,  Foreign 
and  Colonial  Brush,  Edison,  and 
other  patents,  and  of  goodwiU  of 
the  Anglo-Amorican  Broab 
trie  Light  C«rponkUon,  tb* 
Falcon  Engine  and  Car  Worlu), 
Limited,  and  tho  Aoatnttoalan 
Electric  Light  ami  PoworGoB* 
pany  

Stock— Coods  in  hand  in  prooaaaof 
manufacture  and  mater  lain  at 
London,  Lougliboroii[;h  and  other 
places  

l>ebtont— Sundry  accounts  (after 
tirovision  for  doubtful  dobta)...... 

Bills  receivable  

Cash  at  bankers  and  in  hand  

Sliaro.x  artd  debontoioa  bi  othor 

companies  

City  of  Ijomlon  electric  lighting 

uudortaking  

Provisional  oraers  account  

Preliminary  ozpenaee,  1K89-90   

WrittOD  off  loot  year  


Liquidatoro'  babu»oeo«wl 
aooooati  

Bulanoo  Of  foreign  and 
bnutoboa  aocDunts,  being 
of  aaaota  ovor  liaUUUeo ... 


£563,773  7  10 
s.  d.       £     s.  d. 


87.MI  10  1 
5.612  11  9 


1.886  ta  M 
OOft  0  0 


£fl8.-i;0  10  10 


78,816  e  8 


9.1,26.?   1  10 
7,OG2  3  11 

0  0 

21.070  18  1 

no  4  0 


I.*i81  15  0 
2.0M  18  8 

C4,.'>.'{0   S  0 


£5<i.1,77j   7  10 

PktjfiT  \sti  LoM  A<XiOi?iiT  poa  tuk  Vkak  XSiUKit  30tu  Jukb,  1891. 


Dr. 

Ceneral  chargoo   vbu  i 

Directora'  feee   ,  ,,, 

Aoditora'  fooa ....«.,  

SalMlea  ,.„.,...,. 

Staff  bonuoM  

Law  cbargao  

Insurance  

Postage,  Htationery,  andiirinting  . 
Travelling,  oarria^  ana  froisbt... 
Advertising,  agoooy,  and  oaMrioa. 
Income  t*x  


a.  d. 


1.876  0 

52  If) 
7,222  7 
759  7 

770 
l,'2S-> 

2.238 
S«8 


18 
M 
S 
2 
14 
16 


0 

(» 
0 
9 
I 
0 
10 
4 
1 
» 


Share  and  dehentnre  e» pence*  ...   , 

l>j(u*  on  clou  1 1 : '  I,  -lation  .   

Maintenance  ot  plant  and  buildings   

Malutenanco  of  patents   

Interest  on  debentures  to  30th  June,  1891 , 
Balaaoob  balag  oat  fNBik,  


15,786  17 
108  18 
447  7 
2.184  17 
487  19 
4,351  7 
18^8M  8 


«42,718  8  10 
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Cr.  £     •.  d. 

BdMwefeemlMtaaeoaiit   2,7M  14  0 

GfM  prait,  iBdndiiw  neb  proAt  ol  hnSm  taA 

colonial  brwwbw   ».»»  U  1 

£«S,712  8  10 

ArPROrRIATIOK  Aocovmt. 

Dr.  jC    h.  <i. 

Further  dividend  on  prcferonco  iihar(«    4,199  i5  2 

Diviiiftui  u[i  ontinary  «hura<<  at  the  nto  of  ft  par 

cent.  [Mji- ftniiuin  for  six  montliK   »   7,018   0  4 

Reduction  of  jiroiierty  nM^Dunt  ,    3,<lU0    0  0 

Reduction  of  preiiiuiuary  cxpuoMW   630  0  (» 

fiilma  okrrlad  forwMd   :m  w  :< 

£l'i,IM    0  II 

Cr.  f    «.  d. 

fialMee   19,154  6  11 

£18,184  6  11 

BALASCE  SnKET  Of  TIIK  FoHUKiV  ANt>  COI.OVJA!.  T?KANntKS 

Beini;  the  bnlancM  of  t  >i<^  follovt  accounUi  :  Vienna  (made  up  tu 
DeMinber  31,  1S90|,  Tc  imiivnr  (made  vp  to  Jum  30,  IWI), 
AuRtralia  (made  u|>  to  April  ;iU,  18S1). 

Dr.  £     e.  d.      £  d. 

Creditors— 

Open  acouuntH  and  bilJx  iinyiil'le  ...    28,S87  10  4 
Uopaid  bftlance  of  purchaiK!  prico 
01  laad  wmrwl  Iqr  pmtgMn ....     7,505  6  8 

 .^^772  17  0 

Batuiicu  uF  HK^ots  over  liabilities  transferred  to 
geneml  balance-sheet   64, ^.W   5  0 

£9ti,30S  2  0 

Cr.  £    i.  a. 

Propttrty— For  froeiioid  &nd  letwebold  londa,  build- 
ings, plant,  tool«,  lixturai,  «tO  iMV)Mli««,TnneB- 

var,  and  in  Australia   36,S2u    1  11 

Stock    i'lir  i^'oots  in  band,  in  proccM  of  nuurabctore 

aud  umtormla       33,246    7  10 

Debtors  -  Sundry   accounts  (after  ])rovi«ian  for 

doubtful  debto)  and  bills  receivable   27,203   5  4 

1i— At  bankers  and  in  hand    828  17  4 

I  In  other  oomuanies    10  0  0 

  182  »  7 

£»jm  8  0 


CITY  NOTES. 

Thenealpto  for 
tiw  put  week  «ai«  £4,430. 

City  and  South  London  Railway. — The  rccripUa  for  tho  woek 
endiiii;  Hth  in!*t.  were  t'0C4.  TliD  uggtcgatv  it'Ocipu  for  the 
hal-  >  '  :.r  .  I  lui:^  nnmo  dale  were  17,523 

Western  And  Brazilian  Tolograph  Company.  Tho  receipt<i 
for  the  week  ended  Sept.  11,  uf[«r  duductinr,'  17  [lOf  cerit.  of  tho 
gtom  receipt*  [myabtu  to  thu  London  I'iatino  ftrazilian  iV>tn(iany, 

ime  £*2,»7l. 

Bnum  KiMtrloal  XagtaieerlaK  Conjuaaiy,  United.— At  a 

meeting  of  the  Uireeton  of  this  Cktmpany,  hekl  on  tho  I4th  1081  , 
ft  was  rewilved  to  recommend  tho  jmyincnt  of  a  dividend  an  tlio 
jiroferonce  shares  of  the  fouijiaiiy,  and  also  n  dividend  on  ttic 
ordinary  shturea,  both  at  the  rate  of  6  per  cenU  per  annum,  for  the 
•fat  noMbi  ended  Jn«  80, 1801. 

Koceoambe  Beotrle  U«lit  mmd  Po>ver  CoapMy.— Thie  Gam' 
pany  has  been  formed  with  a  capital  of  £19,000,  dfviM  la  80 
founders'  and  14,950  ordinary  sharee  of  £1  each,  for  the  purpoee  of 
aapplying  electric  light  and  moUve  power  in  Moreoambe  and 

dbitrict.  After  7  per  cent,  has  boon  jMiid  on  the  ortlinnry  nharon, 
the  8urplug  is  to  be  dividotl  one  tliird  to  founders,  onu  third  to 
reeerve,  and  ooe-tbiid  aa  further  divideiMl  od  the  ordinary  shareo. 


18102: 


PROVISIONAL  PATENTS,  1881. 


16075.  Aa  Improved  portulilo  oU-ctriv  ijunp.  Robert  1  ij'j  1111  l^^o^ 
and  Horace  Seymc  n  ry!ii    i  ..-tlctown,  IhIc  of  Man 

ISOM.  Improvamonta  In  tbe  mawnlhwW  ot  toavee  for  lamp, 
candle,  or  electrle  lUittMMM.   Humid  TnrtasDt  8Si^ 

K'.!"ton  rfiJid,  London, 

1B6B8.  Improvomoiita  In  le«d  meohantsm  In  relatten  to  MM 
lamp*.  Albert  Augustus  (ioldsuin,  3,  MacDowall-road, 
KnatchbuU-road,  Camberwell,  London. 
18123.  Improvomonta  In  or  oonnoetad  with  syntem*  of  electric 
distribution  wboreln  aleetrioal  storaice  batteries  are 
oaod.  Henry  Edmunds,  47,  Lincoln'a-inn-tieidii,  ixtndon. 
Mlffi  lavovoaaeBta  Ib  eleettleal  eterace  eolla  and  eleaieata 
Alfred  Jaawa  Janaan,  11,  Fomval-etroet, 


gMwrf.  Maty  Aim . 
Benen^traet,  Loooeo. 


Sbftembkb  S. 
ledleai  eleotrede  or 
Aim  HUlook  and  Ihwud  Veoab^  41, 


i:>2u. 
i:»24<i 

I.VJiiS, 
l.WO. 

18899. 


ilaphoaosrapba.  George  Edward  Goaraad, 

W1,  Pleet-strwt,  T^ondon.    (Thomas  Alva  Edison,  United 

Improvi 'I  consCruutlOB  Of  tolephone  recelTer.  Ricliai.i 

Hiiliert  H..i|i.i    IfHl,  Klnpt,  Htrr-t  l  ,  I  .-.m!.  m. 

An    Improvomont    In    bobbins    for  dyiuua»«lMt>U 

maehlnos.     Sipiiienn  Hro'^.  nnd  Co.,  Limited,  and  FkMGM 

Hiid,  'JS,  Sijtillmtnjiloii  (jiitldisiK^,  Lotidon. 

An  Improved  miners'  cloctrlQ  aafety  lamp.    John  IT.tv^ii  1 
'rtioMiii'*,  Hri.-itol  Hank  bviildiii(*(<,  Hristol. 
An  oleotrlc  apparatus  for  the  parpoa«  of  startiag  nwss 
Of   all  ktnils.      TliotnaK   .Johii»oii  and    JuIe-'«  GindlMB, 
Mitton  \'illa,  Hainthnriic-ro:>d,  Wont  Norwood. 
Intprovcmonta  in  oloctrlcal  signalllnK  apparatas,  chtsfly 
deslgnod  for  polloo  Borrlee     William   Robert  I^ko,  49^ 
Soulhaiuptoti-builiiitigrt,  London.    (The  New  Haven  Clock 
Coinpany,  United  States.)   (Complete  specificatioo.) 
Skptkmbkh  10. 


18S21. 
18837. 


15.^77. 
18403. 

1,">4<I7. 

ii^;i2. 

15440. 

18480. 
15483. 


Alexaader  Gtaramont,  S46, '. 
Aa  fmproveaaont  la 
Alexaador  Muirheod,  194,  i 
ptottt  apeoifioailoo.) 

ChwiwBdmwl  jM«bar«  Sl^^bnbaiy'pwrMDMtt,  LmdoiL' 

An  tmproved  elaotrlo  (lebe  gallory  and  akade  belte. 

John  Whitehead,  42,  Anglesey-street,  Loxells,  BirminKham. 
An  Improved  method  of  actnatlng  eleotrlc%lly  propeU«4 
tramcars.  partly  applicable  to  other  parpMoe.  Wilfriil 
Swiinwjrk  I'iiiil-,  ii't  I tie-street,  Liverjiool. 
ImprovotnoDia  1q  ^alv^uile  battorlo*     (lu^taviis  Cobeo, 

.\I.'irUf-t  rJt:e*>t,  NLirirlio.-t.-. 
Improvamonta  la  elootrloal  IgBitinK  apiMuatua.  TbonM 
Parker  and  William  Armiatoid,  47,  liBOoln'e.lnu-8eldi, 
London. 

ImproTOd  apparatus  ror  porlodierkUy  iiassing  cnrreati 
of  Oloetiiotty  through  a  condootor.  Robert  Usrknew 
Twiaf,  t,  Biwun's  buildinK".  London. 

SlPTEMPKR  12. 

improTemoBta   ia    or    relating    to  dyaamo-electrlc 

maeblaea.  William  Phillips  Thompeon,  6,  Lord  vtreet, 
Liverpool.  (Ix>uiH  Dahlmann  and  Fritr.  Kirstcr,  (U'lULinv.  > 
ImproTemeBta  la  eleotrto  fn^**»y  aad  the  mmn 
tberofor.  John  Clayton  Mewbiim,  58,  ChaacerylvMb 
(Paul  Fraooe.) 


SPECIFICATIONS  PUBLISHED 

1889. 

ete.  Cromplon.  (Saoowleditioii.)  Si> 
1880 

Bonne  {tIw  Aetioii  GeodlMlmft  Mis 

Oenoel)!.  Sd. 

Klectrle  Switdieo.   Jarman.  8d. 
Klcctrlclty  motors.     IIiH>kham.  Hii. 
Electric  dyaamoa,  ete.    Johnetoue.  8il. 
Holdlns  toleplioao  rooelvere,  eto.  Thompoon  (Moon^ 
17402.  Elootrlcal  eondaotan.   Cook  and  others.  Hd. 
17611.  Electrical  pnab  tattM  Ibi 

(MoMing).  6d. 
18888.  liBkla£oaM»Mrtnbeo.ata^,by 


11888. 

18874. 

12914. 

i.'irj.'t. 
lasid. 

16536. 


Abet 


1891. 


6847.  PrlatlnK  telograplia  Linville  and  Ilettmansperger.  8h  lOi 
11133.  Dynaaie-olectrto  macblnee,   eto.    Lake   (The  OtMkflr 

VVhoelcr  Klertrir  Motor  Coin|iaiiy).  Sd. 
1147-1-  KlCCtromii>:ni_-tk'  mntnrn      1 ,  i  , . '  ,  Tl  - ! 8d 

I20e&.  Beatrodoo  for  aeooiuUry  battorioo.  FitapaUriok  (SobUler 
and  anotlMr).  6d. 


COJIPANIBS*  STOCK  AND  SHARE  LIST. 


Kune 


BnidiCo.   

-P»r,  

India  Rubber,  Ontta  Ptrclia  k  Tel«ign|ib  Go. 

House  to  Ho'Jsi^  

Uetrojiolitan  Elixtnc  Supply  

London  KlGctrioliiipply  

.Swan  United  

St.  Jamoit'  

National  Telephone  

Bleattio  Cooatmotion  
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secured  the  order  for  the  electric  lightiug  ui  ibe  new  ilour 
mille  for  Messrs.  James  Tucker,  Lunited,  Cardiff.  When 
complete  these  pramiaw  will  rank  •mnngifc'  tlis  biieifc  in 

the  country. 

Bleotrio  Cycle  I*ami>. — We  sue  it.  auttid  that  an 
electric  cycle  lamp,  weighing  no  more  than  the  oil  hap 
"  King  of  the  Road,"  is  being  intrcxluced.  The  inventor  ii 
Mr  (loorge  L.  Gowlland,  and  the  patents  (of  course,  there 
are  patenu  and  ft  covpnny  to  foUov)  belong  to  the 
OowUand  Light  Syndkata 

Rome. — The  town  authorities  of  Rome  have  under  con- 
sideration a  request  for  the  concession  of  a  series  eieotrie 
railway,  which  is  intended  to  eoniieet  together  llie  eqwvee 
Populi,  VeTtr  :ri:i,  S  m  Petro,  Stroui,  and  Transtevcre  The 
company  will  be  distinct  from  that  which  obtained  the 
coneMrion  for  the  TivoU  tmmvnyi. 

Eleotrio  OIm^ — For  tboee  interested  in  the  qneatioa 

of  electric  clocks   an  articl^^   in   thr*    'h^grmnrr  Pinr'rU  of 

Brussels  for  September  20  may  be  useful.  The  Yaade  Flancke 
system  need  \ij  the  fioeidtA  Anonyne  dee  Hoclogoe 

Electriques  de  Saint  Nicholas  (Waos)  is  descrtbedi  ehowing 
regulation  throudi  nirtny  ditTerout  clocks. 


NOTES. 

Saa. — A  aew  fMtoiy  for  the  wholeefele  manulaetnre  of 
sne  b  »boiii  to  be  eeteUiihed  ftt  Sonmegoe  in  Franea 

Blackpool  Railway.— The  high  tides  at  Blackpool 
last  week  washed  over  the  promenade  and  stopped  the 
eleotrio  InuDik 

OiHgmr  TtoUMMn.— It  ie  nndentood  thot  the 

Glasgow  Corporation  intfn  )  placing  on  their  linee  100 

accumulator  cars,  as  used  on  the  Barking-road  line. 

CJielseA  Bleeteio  Stattoa.— The  plant  at  the  Chelsea 
fllaetrie  l%ht  etetioa,  Dnjr eotHdMOb  fa  being  ninodelled, 
and  ftmh  mud  more  powerlul  mMhioeiy  fa  being  added. 

Ljoenm. — In  the  Lyceum  Theatre  the  footlights  and 
the  entire  auditorium  have  been  htted  with  electric  light, 
the  current  being  tnppliad  Itom  the  Bleetrioity  Supply 
Company. 

Beat  Engrlne. — Messrs  Erhnundson's,  of  Ln-idon  and 
Dnblio,  have  on  view  at  their  Dublin  office  a  Baiioy- 
Fricdrich  motor,  dcmog  ft  dynano  for  a  eaiaU  metaUation 
of  electric  light 

QknnA  Ugktias  »t  BownMaratlu— It  has  been 
resolved  to  adopt  the  deotric  light  in  Holy  THnity  Ohareh, 
Boomemouth.  The  system  iriU  bo  einiilor  to  that  al  the 

Temple  ('hiTroh,  London. 

BattenKMk — The  Battersea  Vestry  has  appointed  a 
•pedal  committee  to  eooeiderand  report  upon  the  qaestion 
of  lighting  the  parish  by  eleetrietty,  the  eoet,  advfaabOity, 

and  course  t<o  He  adopte/1. 

Glaa^w  Branch. — ^Messrs.  Woodhouse  and  Bawson 
Udted,  Limited,  inform  ne  that  they  have  joat  opened  a 
branch  at  Glai^w  under  the  management  of  Mr.  B»  F. 

Howard,  whn  IB  appointed  their  agent  for  Scotland. 

aoftttms  Bailway  Cars. wo  French  engiiieers, 
lfH.OoareeneBandE]a,aroattempting  to  introduce  a  method 
oi  warming  railway  carriages  by  the  heat  radiated  from 
a  irrat«  of  leaden  bars  through  which  current  is  passed. 

Nolflom  ^MMHkK — The  Nelson  Town  Coandl  have 
neilnd  oidmi  for  the  900  lights  whidi  they  required  to  be 
gpiannteed  preparatory  to  providing  the  electric  light  for 
public  use,  and  prampt  meaaurea  will  now  be  taken  to 
supply  the  light. 

BaalboanMii — ^Aa  we  ammiaed,  the  figore  100  e.pk  in 

the  report  given  in  our  last  issue  is  an  error,  and  the  fij^ure 
thould  have  been  1,000  cp.  The  arc  lampe  referred  to  are 
3.000  cp.  nominal,  and,  as  is  oeoal,  an  taken  to  bo  about 
1,000  cfk  aetnaL 

Llerhtning'  Condnotors  for  Bombay.— Mr.  Job. 
Blackburn,  of  £4ottingbam,  has  been  awarded  the  contract 
for  the  whole  of  the  lightBlog  eondoaton  for  the  new 
Municipal  Buildings,  Boinhay,  and  they  are  now  being 

specially  made  by  him. 

Private  Iiigliting. — Mi.  Kump  Welch  has  had  the 
eleetrie  fight  at  hie  residence  at  Sopley,  near  Bingwood 
(Hante),  for  some  time.  The  Kiver  Avon  passes  by 
bopley,  and  not  only  does  the  old  mill  grind  the  com,  but 
the  mm*  waterwhed  ereatee  li^t  for  the  large  honae. 

Hallway  Btew — Tenders  are  to  be  given  out  on 

October  5  for  railway  stores,  amongst  other  materials  for 
telegraph  wires  and  instruments,  by  the  Lancaabire  and 
Yeihriihv  Bdlwny.  Partieubre  «an  be  obtained  on  appli- 
cation at  tho  Store  Departnwnt,  Oibomo  street,  Manchester. 

Mill  Uiflitiiiff. — Wo  are  informed  by  W.  Farrar,  the 
l^don  ag^nt  for  Wilson  Uartnell,  Lieeds,  that  he  has 


Afrioaa  Teleffrapha, — A  number  of  Qermaii  oflSeiala 
have  etarted  to  Bsat  Alriea  to  mn  a  SSO^mOe  telegraph 

line.  The  poles  arc  made  by  the  Austrian  Bianesmann 
Pipe  Works,  being  steel  tubes  in  halves,  one  half  of  which 
slips  in^e  the  other.  The  Maneeaunn  Woika  have 
alnady  neeived  other  oideia  from  abroad. 

Kdlnbwb' — A.t  a  meeting  of  the  Lord  Provost's  Com- 
mittee of  the  Edinburgh  Town  Council  on  Wedneeday, 
September  16,  a  letter  waa  read  from  IfoHCS.  George  Dees 
and  Co.,  St.  Andrew-square,  submitting  a  t>roepectus  of  the 
Edinburgh  Electric  Supply  Corporation,  Limited,  and 
was  remitted  to  the  Electric  Lighting  Sub-Committee. 

Opera  1>7  Telepbona. — Last  FMday  night  <&e  FtiMt 
of  Wales  Theatre,  Birmingham,  was  connected  by  telephone 
with  numerous  places  in  Worcester,  and  the  comic  opera, 
"  The  Kanteh  Qirl,"  waa  beard  by  numerous  small  and 
widely  aeparated  audiences  in  Worcester.  The  experiment 
was  very  sueeamful,  the  diffiurent  numben  being  heacd  vmy 
distinctly. 

Manritina  Cable. — A  cable  having  been  projected  by 
tho  French  colony  at  Mauritius  to  pass  through  ono  of  the 
Diego  Suarez  islands,  Tamatave,  a!ir^  RfHinion,  the  En'^lish 
governor  has  refused  his  permission,  for  the  reajon  that  in 
case  of  war  Mauritius  would  be  at  the  mercy  of  France  for 
its  news  wrA  baa  inaiated  on  theline going  by  way  of  Mahi 
and  Zan74bar. 

Weatmlnnter  Oraipaiiy.— The  Weotnunater  Eleetrie 
Supply  Corporation's  stations  at  Balgravbl  and  Uayfaur  are 

both  working.  The  stations,  however,  are  not  completely 
finished,  and  are  not  yet  even  out  of  the  builders'  hands. 
The  continued  and  increasing  demand  for  house  lighting  in 
these  districts  speaks  eneedin^y  well  for  the  proqieetB  of 

the  company. 

Eleotrio  Light  in  Egypt.— The  British  Oonanl  at 
Alexandria  reports  officially  that  it  is  intended  diortly  to 

intrcwjuce  the  electric  light  in  the  Alexandria-Cairo  <>Tpros«i, 
and  It  ia  probable  that  before  long  the  railway  termini  will 
be  lighted  by  electricity.  One  agen^  for  the  electric  light 
is  established  at  Alexandria,  bates  yet  only m few eatabliah- 

ments  have  adopted  it. 

Vibration.  The  Amalgamated  Dairies  Company, 
1. 1  111  ted,  have  applied  foT  an  iojuiction  against  (Catti'a) 
Klectficity  Supply  Company  to  restrain  them  from  causing 
a  nuisance  by  their  machinery.   Affidavits  ^,^>'5^^'^^SSfL 


990      THE  ELECTRICAL  ENGINEER,  SEPTEMBER  25,  I89L 


from  II  dHlbraiife  people  to  testify  as  to  ainkfng  windowi 

and  tho  impoasibllity  of  a  good  night's  dMp>  TJm  CtM 
WM  ordemi  to  stand  nvnr  the  vacation. 

Old  Stadeats'  Dinner. — The  annual  dinner  oi  the 
Old  Stttdenti'  iLHOfliation  of  the  CHtyend  OoOdi  of  London 

Institute  will  tixke  {)lacG  at  the  TTolborn  Tvoataurant  on 
Saturday  evening,  October  3rd,  at  7  o'clock.  Each  member 
bur  the  privily  of  faitrodndng  one  friend.  The  tiekate 

(48.  6d.  each)  can  bo  obtained  from  tho  hon.  secretary,  88, 
Queen  Victoria  street,  E.C.    A  large  gathering  ie  expected. 

GlMffow  CooaoUIors  to  Visit  Frankfort.  —  In 
vieir  of  tiio  intRidnetioD  of  tho  oloetrie  light  by  the 

Corporation  of  Glasgow,  and  also  of  the  adoption  of 
electdeity  for  tramway  propuUioo,  it  ia  understood  that 
a  propoed  to  aend  a  deputation  to  Tiait  the  Fnnkiort 
Electrical  Exhibition  i«  under  consideration,  this  being 
the  moit  complete  and  advanced  undertaking  of  the  kind 
yathdd. 

AMiiBirton. — The  Accriogton  Town  Oonncil  some  time 
ago  had  the  question  of  transfer  of  the  gas  plant  brought 
before  them.  They  afterwards  appointed  a  committee  to 
go  into  reported  inegntarities  of  tiie  ga»  company,  and  the 
Parliamentary  Committee  now  recommond  that  itisdesirable 
that  the  Corp<»atioD  should  proceed  forthwith  to  establish 
an  elaeferie  eeatral  atation,  under  tha  power  of  their 
imriidooal  order  obtained  last  year. 

Chioaffo  Exhibition. — Sir  IT.  Trncman  Wood  and 
Mr.  Dredge,  tho  Britiah  Ivoyal  Cominissiunera  fur  the 
Ohieago  Eihibition,  have  selected  as  the  site  for  the  British 
Government  building  tho  prettiest  spot  in  Jackson  Park, 
aituated  on  the  shores  oi  the  lake,  and  commanding 
aplendid  vtows  of  the  exhibition  bnildinga  and  gronndsin 
every  direction.  Tho  Building  Committee  haa  eonfirmad 
their  choice,  and  granted  the  site  selected. 

Contracts. — Tho  following  contracts,  which  are  shortly 
to  be  decided,  may  bo  useful  field  for  electrical  engineers  : 
Carlisle,  new  public  library,  Mr.  W.  Hov,' -.r  1  Smith,  city  sur- 
veyor ;Blackpool,  now  promenade  pier  for  the  iiiackpool  South 
Shore  Pier  Company ;  Bristol,  extension  of  the  Avonmouth 
Docks,  Mr.  J.  McCurrick,  engineer,  Cumberland  Basin, 
Bristol ;  Downpatrick  (Ireland),  new  water  works  for  the 
Goavdiana ;  Pimlieo,  new  pumping  atalion  for  tbo  London 

Cntinty  f'niinriL 

8e»>Wat«r  Battery*— The  indefatigable  M.  Trouv^ 
haa  bean  aatoniahing  th«  Frondi  Academy  <rf  Seltaeae  by 

his  design  for  an  electric  boat  propelled  by  a  sea-water 
battery.  The  plates  are  sunk  in  the  sea  under  the  boat  by 
way  of  a  kind  of  keel,  and  drive  a  large  rotary  wheel  by 
naana  ol  a  motor.  Pulleys  raise  or  lower  the  plates  of 

zinc  or  copper  ai<  required.  Interesting  aa  a  scientific  tour 
de /(»yx,  it  is  hardly  likely,  we  should  fancy,  there  will  be 
nracb  naa  in  tUa  ptvpoaaL 

Pisa. — ^The  electric  lighting  for  the  town  of  Piaa  is 
offered  for  public  contract.  The  scale  of  charges  contains 
a  poeoliarly  stringent  elatue  with  reference  to  stoppages. 
For  each  interruption  of  current  of  one  quarter  of  an  hour 
a  fine  will  be  enforced  on  a  sliding  acale,  according  to 
enrrent,  from  61.  to  l.OOOf. ;  if  two  oocar  in  the  same 
month  it  may  rise  to  2,000f.  The  conductors  for  this 
central  station  maybe  overhead  or  underground,  hnf  in  the* 
second  case  they  will  require  to  be  placed  22fL.  beneath  the 


Copper. — The  supply  of  copper  has  been  increasing 
with  great  strides :  1887»  223,078  tons ;  1888,  268,026  tons; 
1889  (notwithalanding  tho  eollapee)  261,650  tons ;  and 
1890,  a  further  jump  to  2G9,G8.'j  tons.  The  moet  striking 
ezpanaion  ia  in  America — 25,010  tons  to  1880  to  116,325 
tonaio  1890;   Witli to  prices, in  1880  it wia^es 


per  ton,  in  1886  it  had  Mien  to  Mi,  and  in  tho  loOowiog 

year  it  reached  its  lowest  of  recent  years,  £40.  58.  In 
1888  it  sprang  to  £76»  and  in  1890  the  pn«M  was  £U 
per  ton. 

StoetriMd  Hm  Ottlla  far  TMmtaa.— Taodan  are 

invited  for  supply  and  erection  of  electrical  fire  calls  within 
the  borough,  for  the  Taunton  Town  Council  Flan,  speeii- 
eatioD,  and  other  information  may  bo  obtdned  at  the  oflice 
of  the  water  works  manager,  Municipal  BuiUlinf^ 
Taunton.  The  contractor  must  be  prepared  to  give 
secoritifla  for  carrying  out  the  contract  if  required  to  do  aa 
Sealed  tenders,  endorsed  "  Tender  for  Fire  CaUs,"  to  be 
sent  by  October  6,  addraaaed  to  Mr.  T.  Meyler,  town  clark^ 
Taunton. 

The  Hew  Fe«lmMt«>v4l«BeiraL— The  important 

position  of  PoBtmastet-Qeneral  of  Great  Britain,  loft  vacant 
by  the  death  of  Hon.  Cecil  Raikee,  has  been  accepted 
by  Sir  James  Fergusson.  He  was  bom  in  Ediubugh,  in 
1832,  educated  at  Rugby  and  Oxford*  awed  in  the  Crimean 

campaign,  has  been  Under-Secretary  for  India  and  for  the 
Homo  Department;  ho  was  appointed  Governor  of  South 
Australia  in  1868,  and  in  1873  became  Governor  of  New 
Zealand  ;  from  1880  to  1B85  he  was  Governor  of  Bombay, 
and  since  then  has  been  Under-Secretary  for  Foreign 

Cryatal  Palaoe  Company. — ^Tbe  Board  of  Trade 
have  informed  the  Lewisham  District  Board  of  Wocki, 
with  respect  to  the  Crystal  Palace  and  District  Elaetm 
Lighting  Order,  1890,  that  the  undertaken  have  aa^ed 

the  Board  of  Trade  that  they  are  in  a  position  fully  and 
efliciently  to  discharge  the  duties  and  obligations  imposed 
upon  thom  by  the  order  throughout  the  area  of  supply,  but 
asking  for  any  observations  which  the  Lewisham  Boinl 
desired  to  make  thereon.  The  matter  was  referred  to  & 
committee  to  eomider  the  qoeatioo  of  a  uniform  ayitem  of 
laying  the  wires. 

Electric  Buttonhole  Lamps.— Tho  gr&at  omnihui 
strike  acems  to  have  brought  uui  a  new  field  for  electric 
lamps,  if  we  are  to  baKevo  a  sutoment  in  the  evening 
papers.  Tickets  are  now  compidsory  on  all  omnibuses,  and 
au  army  of  inspectors  examine  them.  At  night  this  i* 
difficult,  and  aevaral  eleetrieomnibiiainapaelon  now  poanw 
a  small  electric  buttonhole  lamp,  which  is  ^rnrked  bya  pocket 
battery.  On  asking  for  the  paiaeogors'  tickete  the  inspector 
haa  mdy  to  touch  the  battery,  and  a  vivid  light  rev«ds  Um 
number  »n1  parti  ulars  of  the  printed  alip.  The  idai  * 
still  in  :lu;  (-x[  I  :  i [iiental  stage. 

City  Lighting'. — The  first  meeting  of  the  City  Com- 
mission of  Sowers  since  the  recess  was  held  on  Tuesday  at 
Guildhall,  Mr.  8.  Scott  presiding.  In  relation  to  the  electric 
lighting  of  the  City,  the  chairman  reported  that  daring  the 
reoaaa  he  and  the  aoUeitor  had,  at  therequaat  of  the  Boafd 
of  Trade,  satisfied  thcmaclvos  as  to  the  duo  constitution 
and  the  adequate  subscription  of  the  capital  of  the  City  of 
Ijondon  Eleetrie  Lighting  Comiwny,  and  they  saw  no 
objection  to  tho  projwsod  transfer  of  the  contracts  from  th« 
Brush  and  other  companies  to  that  company.  The  Com- 
miadon  approved  tbia  decidon. 

Dufllwrat^The  good  people  of  Dufftown  are  cmuious 
of  the  movements  of  those  of  Inverness,  alluded  to  Is* 
week.  At  the  meeting  of  the  Police  Commiastonen  on 
Monday,  Provoat  Symon  propoaed  that^  in  view  af  tha 
future  lighting  of  the  town,  a  competent  electric  engineer 
be  employed  to  report  oo  the  adaptebiltty  and  economy  of 
electric  lighting  Iw  the  town.  The  motion  was  aKvaad  tOk 
and  tho  clerk  was  instructod  to  ascertain  from  the  town 
clerk  of  Invemeaa  the  name  and  address  of  the  engineer 
employed  to  report  oo  the  feaaibiUtjr  fi^Jffil^g'f^/lIlS'S^u 
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with  electridty,  And  tiao  to  obtain  ail  other  availaUo  tnfdr^ 

nuitioo. 

Uvatpool  BlMtfflAttl  Snglneor.— lir.  ObariM  H. 

Yeaman,  tbe  electrieal  engineer  to  the  city  of  Liverpool, 
hm  resigned  his  position  to  take  up  the  engincership  nf  a 
hige  local  company.  He  has  completed  to  his  designs  and 
superintendence  an  electrical  laboratory,  which  will  place 
the  Liverpool  Corporation  in  a  {rasition  to  ohUiin  the  most 
accarate  re«uiLs  in  electric  meaaurement,  and  this  has  boon 
done  at  the  small  cost  of  leaa  thao  JEl.OOO.  Before  eom- 
pletiiif;  his  design,  Mr.  Yeaninn  visited  the  principal 
Ubsratorios  in  this  country,  and  has  adopted  many  points 
of  interest.  There  are  93  afiplieetioni  before  the  Corpora- 
tion for  this  position. 

Tolephone  Bxtonalon.— The  National  T.lLithone 
Company  has  jiist  ercctotl  an  additional  trunk  wire  between 
Perth  and  Dundee,  in  order  to  proride  for  the  inereaaed 
traffic  and  t«  facilitate  through  communication  between 
Perth,  Glasgow,  Edinburgb,and  the  South.  The  additional 
trank  wirea  from  Dnndoe  to  Olaagov  and  Edinburgh  an 
now  in  course  of  erection.  A  inimher  of  new  trunk  wires 
have  been  erected  in  Fifeshire  to  meet  Krowiog  require- 
nente,  awl  «n  additional  trunk  eomoranicatioD  ie  aboiit  to 
be  provided  between  Dundee  and  Arbroath.  The  new 
trunk  line  from  Newcastle  to  the  Midlanda  and  London 
will  be  opened  In  Ortober. 

C^vMAmitM^The  manager  of  the  Kmover^iQare 

School  of  Electrical  Tlnginccring,  Mr.  L.  Dni^iuaii, 
H.I.RE.,  inforau  us  that,  aa  the  remit  of  the  examination 
for  the  TeUiUB  eertifieate  of  Che  adiool  held  in  August,  the 
following  gentlemen  have  obtained  the  certificate  in  electric 
lighting  and  power  traosmi^oo:  Messrs.  U.  Boa,  J.  L. 
Ghamhen,  W.  H.  Hartin,  6.  Johnson,  and  W.  R  Loek. 
This  examination  was  conducted  by  Mr.  Qtshert  Kapp, 
M.LC.E.,  M.Liv£.,  and  consisted  of  a  paper  in  mechanical 
ongioeoring,  a  paper  in  electrical  engineering',  a  riva-vike 
and  practical  examination,  and  drawing.  All  these  students 
belonged  to  the  advanced  class;  iostmctor,  Mr.  Charles 
Capito,  M.LM.E.,  M.LE.E. 

VtfW  ITolnaJ, — Mr.  Poetlethwaite,  the  representative 
of  Messrs.  Crompton  and  Co.,  is  opening  up  a  new  field  for 
small  arc  lighting  plants.  He  has  installed  a  two  it-<> 
Crompton  plant  to  light  the  gold  mining  operations  oi  the 
Boxburgb  Amalgamated  Company.  The  dynamo  will  be 
driven  by  a  P'?lton  watorwheel.  We  understand  also  that 
a  somewnat  similar  plant  is  to  be  sent  out  for  the  Round 
Hill  Sy  ndicatOi  Id  that  eaae  wo  believe  a  eompound'Wonnd 
110-volt  dynamn,  to  give  45  amperes  at  1,C00  revolutions, 
is  to  be  used,  as  it  will  perhaps  be  required  for  incandescent 
Iq^tini;  Bomefennee  and  are  lighting  at  others.  It  ia  said 
that  the  usual  output  in  many  mines  will  be  trebled  by 
nsing  tile  electric  light  and  workiruj;  ihrco  stiifta. 

Tolephoming  la  Um  Western  C«antiM.— The 
tdophone  hie  BMido  wondeifal  progress  in  the  Week  of  late, 
due  to  the  oontinaed  aMtgf  of  the  Western  Oonntiaa  and 

Socth  Wales  Telephone  Company.  Exchanges  at  Plymouth, 
Deronport,  Mutley,  Avonwick,  Plympton,  Ivybridge, 
Torquay,  Paignton,  Newton  Abbot^  Totnes,  Dartmouth, 
Erixham,  Buckfastleigh,  and  Aahburton  arc  row  in  direct 
inter  communication  with  each  other,  and  the  tolls  in  the 
diderent  cases  vary,  as  a  rale,  from  foorpenee  to  aizpemee. 
Tbe  trunk  lino  between  Plymouth  and  Exeter  is  now 
complete,  and  when  tbe  line  is  open  subscribers  in 
Ply  nuMtli  win  be  aUe  to  apeak  to  any  aahscriber  at  Ezeler 
on  paymen*  of  i  t  ill  f  sixpence,  and  which  will  entitle 
him  to  three  minutes'  convwsation.  Non-subscribers  will 
be  pemitted  to  ^eak  over  the  line  from  any  of  tbe  oall* 
coons  in  tbt  diSnwt  lowu* 


Cost  of  Kleetrlo  Traction. — The  figures  rrrrritly 
published  of  tbe  cost  of  traction  on  the  West  End  iStreet 
Bailway  of  Beaton  give  eone  interesting  resolts  allowing 
tbe  gradual  decrease  of  cost  per  car  mile.  In  April  and 
May  last  the  cost  came  otit  10-86  oeota  <5-i3d.)  per  car 
mile,  while  in  June  and  July  it  was  10-S8  cents  (5-19d.). 
The  motive  power  has  sitice  been  reduced  to  7  centa  (3Ad.) 
per  car  mile,  and  still  shows  a  tendency  to  get  lower.  Tbe 
earnings  in  July  were  I9'l6d.  par  mite  ran ;  total  eKpenem, 
10-24d.  per  mile  run  (power  3'6d.,  repairs*  0'58d.,  damage* 
•06d.,  drivers  3-46d.,  other  ex{)en8es  2*68d.).  The  per- 
centage of  operating  expenses  to  gross  receipts  was  53*44 
par  eeotk,  aa  agaiiiBt  66'68  per  eent  lor  hone  traction. 

BIsMlpoed  Tntvollinff.  —  The  proposed  Weems 

express  must  look  to  itg  ln'irc!'',  or  the  railway  will  beat  it 
after  all.  Some  oxiraorJiiiury  records  were  made  on 
August  27  on  the  Bound  Brook  line,  New  Jersey,  where 
engine  206,  Wootten  model,  with  largo  furaace  buraing 
anthracite  coal,  drawing  a  train  of  three  cars  (two  ordinary 
paeaenger  eoaehea  and  a  private  ear)  made  the  n{lein89| 
seconds,  and  10  consecutive  miles  at  43  seconds  per  mile. 
This  mile  ran  is  at  the  rate  of  90-45  miles  an  hour,  and  the 
10  mile  nan  at  83'7S  miles  an  hour.  These  extraordinary 

figures  are  especially  interesting  at  the  present  moment) 

when  projects  are  looming  with  the  idea  of  applying  electric 
traetfott  to  long  ntflway  Uma.  At  aoy  rate  they  put 
beyond  doubt  the  fact  that  speeds  of  80  or  even  90  miles 
an  hour  are  possible  with  good  towks  laid  without  aoy  great 
additional  expense. 

Iioodst — ^We  nndenland  that  the  work  on  the  Roundhay 
Electric  Tramway,  which,  it  will  be  remembered,  is  to  ho 
ran  on  the  Thomson-Houston  system,  is  being  pushed  on 
as  rapidly  as  possible.  The  engine-room  is  now  practically 
complete,  with  boilers  and  engine  erected.  The  car  bodies, 
manufactured  by  Messrs.  John  Stephenson  and  Son,  of 
iSow  York,  have  boon  received,  and  excite  uuivcrsal  admi- 
ration. The  poles  for  the  wiring  of  the  route  are  all  set, 
and  the  objections  beard  have  been  trivial,  the  inhabitants 
rapidly  coming  to  the  conclusion  that  tbe  overhead  system 
is  in  some  pbMeeonvooient,  and  much  hettir  than  noihing. 
The  trucks,  motors,  and  gonorators  are  daily  expected,  and 
probably  will  have  reached  England  before  these  lines  are 
in  pcintk  Fancy  Leeds  eamhaogiog  woollen  etulb  for 
traction  material  from  Amerioa ! 

The  Liverpool  Stnadard  Frager  Meter.  —At  the 
fortnightly  meeting  of  the  Lighting  Committee  of  the 
Liverpool  CSty  CoanoU,  held  on  the  Slat  inet,  at  the  Hnni- 

cipal  Offices,  the  electric  inspector,  Mr.  Yeaman,  reported 
the  completion  of  a  series  of  tests  undertaken  with  a  view  to 
the  adoption  of  astaadard  meter  with  whieh  totest  the  con- 
sumers' meters  in  use  in  that  city.  The  testa  included  meters 
of  the  Uookham,  HarUnann  and  £raua,  Frager,  Kichard 
Fr^res,  Lmirenoe,  Scott  and  Co.,  Aran,  and  Fenanti  types, 
which  have  been  standardised  by  various  methods,  including 
Thomson  balances,  Fleming's  method,  and  Siemens  dyna- 
mometers. The  committee  approved  the  adoption  of  the 
Frager  meter  as  supplied  by  Mr.  R.  P.  Wilson,  VictotiaF 
street,  London,  as  a  standard  metor  witbin  th*?  liTTiif  men- 
tioaed  in  Mr.  Yeaman's  report,  a&d  passed  an  order  tor  the 
pnrebaao  of  tho  inatmwont  at  a  coat  of  SH.  lOa 

Blootrolytlo  Deposition  of  Ore.  —  Tbe  Franek 
Sociott'  des  Ingenieurs  Civils  have  lately  had  before  them  a 
discussion  upon  works  supplied  by  power  from  tho  falls 
of  VaUotratte  at  BaintMichel,  Savoy,  which  is  being 
establishci  by  M.  Adolphe  Minet.  The  Saint-Michel 
works  will  be  specially  arranged  for  the  working  on 
a  large  ieale  of  H.  Minet't  aloolralytie  presemea  Tho 
power  at  present  at  disposal  is  6,000  h.p.,  of  which 
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4,000  lL.p.  ti  cafiable  of  being  utilised.  Tliii  can  be 
nM  to  S0,000  kp^  Bandw  •ImBiniiin,  M.  Adolphe 
Mi  net  intends  to  carry  otit  the  electrical  extraction 
of  other  loetali  and  metalloid*,  particularly  thoee  elemente 
of  wbodi  ibo  oxides  are  irreducible  by  carbon,  and 
for  which  the  proceraes  of  electrolysis  by  high-temperature 
fntioih  of  which  M.  Minet  is  the  ongin&tor,  is  suitable. 
H*  intends  to  also  develop  the  applications  of  electricity 
to  ahmutcy  «id  tk«  leAnoBva  of  matalt. 

Kiddarminator.— At  a  meeting  of  the  KiddamdiNtMr 

Town  Council,  on  Wednesday,  the  Law  Committee 
roported  that  the  Act  confirming  the  Kidderminster 
Electric  Lighting  Provfaional  Older  hkTing  bean  pnieed, 
Messrs.  Dyson  and  Ca,  the  parliamentary  agents  employed 
by  the  Town  Council,  had  seat  in  their  bill  of  coete 
immntiiig  to  £901.  19l,  wUeih  tbmy  raeommanded  be 
paid.  The  tcvrn  clerk  having  applied  for  some  payment  in 
respect  of  his  services  in  this  matter,  as  the  conduct  of 
parliamentary  borineai  was  not  contemplated  as  being 
among  the  duties  to  bo  performed  for  his  aalary,  the  com- 
nittee  recommended  that  he  be  allowed  ^20,  in  addition 
to  his  «lery,  for  tba  work  be  bid  performed.  The  Mayor 
moved,  and  Mr.  Harvey  seconded,  the  adoption  of  the 
report.  Mr.  Holloway  objected  to  this,  and  moved  an 
amendment,  but  the  motion  was  eventually  carried.  The 
principal  itemi  in  tbn  loeount  were  4106  ior  printing  and 
£80  for  parliamentiry  agenta'  foes. 

Utillning  Water  Powor  in  ]>evoBSliire.— Mr. 

Alfred  Eccles,  writing  to  the  JFetUm  Morning  News  with 
reference  to  utiliaing  wnter  power,  enje:  "Devonshire, 
with  its  abundant  water  power  properly  utilised,  will  need 
in  the  future  to  acknowledge  not  only  no  inferiority,  but 
amy  eieim  nboolnto  mperiority  to  numy  eoal*prada«ing 
eonnties  as  a  seat  for  mantifnct^tm'rj.'  in-lnstries,  free  aa  it 
will  be  from  aU  the  drawbacks  oi  smoke  and  dirt  insepar- 
tbie  from  lira  large  nea  of  ateea  and  faetory  ebinneys.  I 
have  often  thought,  indeed,  that  the  crue  solution  of  many 
of  our  aaoitary  difficulties  may  be  found  in  the  traosmissioD 
of  daetrietty  by  wire  to  a  diataaea,  fbr  nsa  la  poww,  light, 
and  heat,  so  that  it  will  be  possible  to  settle  our  manutac- 
toring  popnlattons  iu  model  towns,  with  ample  space  and 
aiodeni  Mnitatioii,  aa  lararsing  the  preaent  aril  proeeae  of 
drawing  kbonr  fnm  tba  oonutry  to  the  already  over- 
populated  towns,  by  carrying  manufactures  where  kbour 
can  be  carried  on  under  the  most  healthful  conditions." 

naotvte  TMuawaya  for  Bradford.  —  Electrical 
engineers  will  be  pleased  to  learn  that  Mr.  Holroyd  Smith, 

after  achieving  his  snccesB  at  Blackpool,  is  now  in  fair  way 
of  ol  'aming  a  fresh  conquest  for  electric  traction  at.  liis 
na'  i .  c  t  )wn  of  Bradford.  A  trial  hat  baan  agreed  upon  by 
th'!  M  im  :i] i  Jity  on  the  overh&iui  system,  on  the  Wakefield- 
road  Iramway,  and  Mr.  Holroyd  bmith  has  undertaken 
to  ran  an  eleettfe  oar  for  aiz  waaka  to  prava  tba 
success  of  the  ?y«it€m.  The  car  will  be  provided 
at  bis  own  expense,  whilst  the  current  is  to  be  obtained 
from  tira  monidpal  eanlial  atation.  Tba  OorpomtiMi  will 
pay  the  ex{>enso  if  the  exjKjriment  prove  a  uocoss,  other- 
wise they  will  only  bear  the  loss  of  the  current.  If  satis- 
fMtory,  and  the  system  is  adopted,  Mr.  Holroyd  South  is 
to  be  appointed  electrical  engineer.  The  car  is  to  carry  36 
passengers,  and  will  run  on  one  of  the  Bradford  ^Rramway 
Company's  linea.  His  raeant  atatanant,  raeairad  aa  a  hyper- 
bole, that  he  would  equip  a  Una  at  bia  ownazpanaa,  iaapfn- 
rcntly  to  become  a  fact. 

yaotory  Mgbting.— Mesera.  Dobsoo  and  Barlow,  of 
Boltooi  ham  lor  aoma  tina  paat  bad  tbetr  bctoriee  ligbtad 
by  S80  iaeandaaoent  lamps.  Recently,  however,  a  new 
qratam  baa  baan  introdnoad,  wliieb  aaanv  to  ba  a  modifioa* 


tion  of  that  occasionally  used  of  throwing  the  arc  Ught  up 
on  the  wbola  oeiling,  bo  tbat  a  difltased  light  is  ererywhrn 
given.  Alderman  Dobaon,  a  member  of  the  firm,  when 
in  Fraoce,  observed  a  system  of  lighting,  the  invention  of 
MM.  K  and  P.  Ml,  off  liUa,  deetrieal  ang^naarL  Mr. 
Dobson  has  introdoead  tbis  system  into  his  works  at 
Bolton,  with,  it  appears,  rety  satisfactory  results.  The 
lamp  is  an  imjMroTad  are  lamp  with  two  ne^tiraa  and  two 
poiftives  in  contact,  tba  li^t  being  thrown  upwards  by  a 
large  metal  reflecfor  to  the  whitewashed  ceiling.  The  light 
is  a  soft  brilliant  white  of  wondrous  diilasive  power.  The 
360  ineandesoents  are  replaced  by  26  of  these  lamps,  giving 
31,200  cp.  against  C.S  IO  c.p.  of  the  smaller  globes.  There 
is  \i  per  cent  loss  in  reflection ;  the  are  lamps  have  do 
cloekworkandTeqaiia  leaa  oanant  tliaatba  inoandaaeaat 
lamps. 

Overhead  Electric  Tramoara  for  WalaalL— It 

was  unanimously  decided  at  a  meeting  of  the  directors  and 
shareholders  of  the  South  Staffordshire  Tramways  Com- 
pany,  hel  l  on  Thursday  Ii»st  week,  at  Darlaaton,  to  adopt 
the  overhead  system  of  electric  tramcars  in  place  of  the 
preaent  steam  traction  for  the  towns  of  Walsall,  Wednes- 
bury,  and  Darlaston.  It  was  further  decided  to  authorise 
the  creation  and  issue  of  XM,000  worth  of  debentures, 
bearing  intaraat  of  S  par  eant,  to  aarry  out  tba 
system.  It  was  axpUnad  that  the  electric  traction 
woul.1  save  at  leaat  9d.  par  mile  upon  the  present  coat  of 
V  I  k  lig  by  steam.  Tba  loeal  antboritiea  baTo  givaa  tbair 
unanimous  consent,  and  the  contract  will  bo  commenced  at 
once.  A  aimikr  system  is  at  work  in  several  hiige  ceatrts 
in  America,  and  it  will  ba  ramanibared  tbat  Mr.  F.  Btawn, 
of  Walsall,  was  recently  commissioned  to  travel  in  the 
Sutes  and  report  upon  the  method  of  working.  The 
electric  tramway  will  be  the  aecond  having  overhead  eoa- 
ductors  in  the  United  Kingdom,  and  will  be  the  longest 
The  working  both  of  this  line  at  Walsall  and  that  now 
almost  ready  at  Leeds  will  be  watched  with  the  lieeDest 
interaatb 

Priority  in  Altematinc^Carrent  Motors.— The 
article  which  we  reproduced  on  September  11th  from  our 
New  York  namesake,  discussing  the  priority  of  dtseorery 
of  the  alternate-current  motor,  claimetl  this  priority  most 
emphaticnlly  fnr  Mi  N;k<  1;i  Tasia,  who  on  October  7th, 
1887,  filed  aii  application  tor  patents  ia  America,  having 
already  boilt  and  abown  bla  aiacbiaa  in  work  and  formed 
a  company  to  exploit  it  some  months  b(>forr!  this.  Mr. 
TmU  was  run  very  doee  ia  claim  for  priority  by  B(r. 
Haaalwandar,  wboaa  maebina,  bnill  fn  1887,  ia  now  being 
shown  at  work  at  the  FriTTV-fort  Exhibition.  We  have 
enquired  of  Messrs.  Lahmeyer  and  Oa,  of  Frankfort, 
wbo  bold  tba  OMalwaadar  patoata,  aa  to  tba  anet  datN 
of  the  construction  of  this  motor.  They  state  that  ths 
first  Haaalwander  rotary -cur rent  motor  was  constructed  in 
tba  summer  of  1867,  and  waa  aat  to  worii  on  October  ISth. 
1887.  The  Erst  application  for  a  patent  for  the  said  motor 
was  made  on  tbe  2lBt  July,  1888.  As  the  patents  were 
applied  for  by  Teda  on  October  12tb,  1687,  and  wars 
actually  issued  on  May  1st,  1888,  17  days  before  tho 
publication  in  EngUnd  of  Prof.  Ferraris's  Italian  paper  on 
"  Alternating  Motors,"  and  two  months  and  a  half  bafm 
the  date  of  Haselwander's  patent,  this  would  seem  to  settle 
the  question,  at  any  lato  witb  tba  pcoaant  data  before  Vt 
in  favour  of  Mr.  Teala> 

n«  atoetrMbtfamalo  Soalatr^Tba  firat  amolbv 
concert  of  the  Electro-Harmonic  Society  will  take  phu»i  on 
Friday,  October  2,  1891,  at  the  St  James's  Hall  Bastaunot 
(Banquet-room),  Regentatraet,  W.,  at  8  o'elodb  Artiataa : 
Mr.  James  Brown,  Mr.  Albert  James,  Mr.  Artbnr  Thoop 
aon,Mr.  B.  Hilton;  violin,  Mr.  T.  £^  Gateboma;  piuio- 
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forte,  Mr.  Alfred  E.  Izard ;  hnmorona  selwtiuns,  Mr. 
George  Phtchani  Musical  directon :  Mr.  T.  £.  Gatehouse 
and  Ifr.  Alb«d  iMid.  A  BraoidwwMl  piano  will  be  used. 
The  programme  will  be  as  follows:  Part  T. — Glee,  "By 
CeJia'a  Arbour  "  (HonlejrX  Meacra.  Btq^-d.  James,  Tbomp- 
•on  and  ffilton;  loiig,  <*By  the  Fboatain "  (S.  Adams), 
Mr.  Albert  James  ;  new  song,  "The  Landlord  s  Daughter" 
(W.  U.  Jude),  Mr.  Kobert  Uiltoa ;  pianofurtti  solo, 
"Mode  and  Fugue  in  E  minor"  (Kbndelnohn),  Op.  35, 
No.  I,  Mr.  Alfred  E.  Izard  ;  glee,  "  Haste  ye,  soft  Galea  " 
(Martin) ;  aong,  Mr.  Arthur  Thompson  ;  humorous  sketch, 
Mr,  George  Pritchard.  Part  II. — Duet  (violin  and  piano), 
"Quilhome  Tell"  (De  Beriot  and  Oabome),  Mohsis.  I/ard 
and  Gaiebonse ;  old  French  air,  "  I  love  but  theo,"  Mr  . 
Albert  James;  Germaa  ioug,  "My  lodging  is  the  cellar 
ben"  (traditional).  Mr.  Robert  Hilton  ;  violin  aolo,  "Pot- 
pourri of  Scotch  .Ml'I  lhI  its,"  Mr.  T.  E.  Gatehouse  ;  catch 
song,  "  Would  you  know  my  Celia's  charms "  (Wobbe), 
Mr.  Artinir  Tbompeon ;  gjeob  **  Mynheer  van  Dunok" 
(Biahop). 

Montreal  BxliiMtlon. — An  international  electrical 
exhibition  and  a  convention  have  just  been  held  .it 
Montreal  Sir  Donald  A.  Smith,  governor  of  the  Hudi^on'a 
Bay  Compsny  nnd  M.P.  for  Montreal  West,  says  the  7'irn««, 
o|>etied  the  exhibition,  the  chief  features  of  which  were 
mpplied  by  the  Thomeon-Boufton  and  Ediaon  Gompeoiea. 
Sir  William  Dawson,  in  welcoming  the  dele£,'ate8,  remarked 
that  M'Gill  Univernty,  of  which  be  is  principal,  waa 
abooe  to  eome  into  poMeMloo  of  •  fo11y-eqti!piped  depart- 
ment of  electrical  engineering,  through  the  lil>erality  of 
»  pcomineat  citiien  of  Montreal.  Mr.  Ecastua  Wiman 
WM  aleo  among  the  speakers,  and  improved  tim  ocewion 
by  commending  such  gatherings  as  likely  to  produee 
better  relations  between  the  Republic  and  the 
Dominion.  He  cited  the  notable  fact  that  more  telephones 
were  used  in  Toronto  and  Montreal  than  in  any  other  cities 
on  the  American  continent.  Apart  from  telephone  and 
telegraph  service,  however,  Canada  was  behind  her  neigh- 
bour. He  nfeirad  especially  to  the  mpidity  with  wbieh 
electricity  was  stipcrsoding  horse  power  on  street  tramwnys, 
oue  result  being  a  marked  increase  in  the  values  of  real 
eetate.  At  the  ennting  eoBTention,  Mr.  W.  Henuby, 
director  of  the  electrical  department  of  the  Cbicigo  World's 
Fair,  said  that  it  was  proposed  to  hold  a  World's  Electrical 
OoQgrees  in  eouMetion  with  the  fUr.  Sneh  a  eongrem,  be 
urged,  would  do  great  good  by  leading  to  a  revision  of 
aomendatore,  a  unification  of  standards,  and  many  other 

Kmhiw^W—  OKtatocmi^Amonget  makm  of 

gteam  engines  for  all  and  every  purpoee  few  makers  have 
been  man  aocoesaful  than  Messrs.  Banaomes,  Sims,  and 
JdTeriee,  Limited,  of  Ipewich,  wboie  lateet  catid(^e  of 
engines  is  just  issued.   Their  successes  in  exhibitions 
include  118  gold  and  229  silver  medals.   Their  factory, 
situated  at  Ipswich,  now  covers  more  than  ISaerei  of  land, 
and  employs  over  1,400  men  and  boys.    It  ean  be  reached 
in  an  honr  and  n  bnlf,  ;irid  intending  customers  can  often 
sec  their  type  oi  engint;  at  work.    Our  readers  being  more 
particularly  interested  in  electric  light  engines,  we  need 
only  allude  to  the  types  of  engine  suiUtblo  for  this  purpoee. 
A  patent  automatic  governor  expansion  gear  introduced  for 
thii  type  of  eitgine  hae  ^Ten  eaoettent  reaulte.  Various 
designs    are    made    of    portable    and    semi  |wrtable 
engines,  and  for  station  work  a  apeeial  high-preaaure 
rteam  engine  en  wrought»nnn  girder  frame,  and  eompound 
stalioiMi'v  criLM'nc^  with  -rprirate  boilers  fitted  with  the 
automatic  expaiuion  g»»r,  8  h.]f.  to  50  h.p.,  give  gre^it 
regularity  of  speed.  Shoitetoolw  mid  km^etioim  atationary 
«iigpaa%  with  or  witbonfc  Oorlim  gear,  are  vwy  folly  ilhia* 


tratod  in  this  catilogue,  and  boilers — Cornish,  T.anrasbiro, 
multitubular,  or  vertical — are  specially  treated.  One  type 
of  engine  btely  introdueed  is  a  neat  wall  engine  far  eitaa' 
tiona  whore  space  is  limite<l.  It  is  fixed  either  inside  or 
outside  (with  a  pent-booae)  of  a  main  wall,  and  can  then 
easily  be  naed  to  drive  a  dynamo  eillier  on  tiie  upper  floor 
or  upon  a  bracket,  in  this  way  saving  the  necessity  for 
extra  site.  The  catalogue  ie  one  which  every  electrical 
engineer  sbotdd  poosem. 

The  Crystal  FalAM  fltaittML— TheEleetrie  Imtalla- 

tion  and  Maintenance  Company  for  the  supply  of  electricity 
to  the  Crystal  PaUce,  SydMiham,  and  district  waa  offered 
to  the  public  in  the  third  week  in  August,  and  the  sharee 
>  'jre  then  allotted.   The  work  of  iaatallafeion  was  imme* 

diatoly  procccied  with,  and  the  progrees  made  will,  we 
think,  rather  iutuuisb  our  readers.  Immediately  after 
allotment,  Messrs.  J.  K  H.  (tordon  and  Co.,  11,  Pall-mall, 
received  the  order  to  proceed  with  the  works,  and  the  con- 
struction was  at  once  put  in  hand,  and  the  whole  of  the 
electrical  maohinery  wfll  be  randy  far  teeting  in  a  Imr  daya. 
The  engines  and  boilers  are  promised  for  delivery  in 
another  three  woeks'  time,  and  the  completing  of  the 
central  atation  at  Springfield  i«  beii^  poshed  on  day  and 
night  by  relays  of  men.  The  l;iyiri_^;  nf  the  mains  from 
Springfield  to  the  Crystal  Palace  will  commence  in  a  few  days, 
and  all  wiltbe  completed  in  ample  tinm  for  theopening  <rf  the 
electrical  exhibition  at  the  Crystal  Palace  on  Janmu-y  let. 
The  station  at  Springfield  is  to  have  a  capadty  of  20^000 
lights,  and  the  iniole  power  (tf  it  wiQ  in  the  first  instance 
be  conveyed  to  the  Crystal  Palace,  about  a  mile  and  a  half 
distant,  and  will  be  supplied  to  exhibitors,  either  for 
lighting  or  power  purposes,  at  the  rate  of  6d.  per  unit.  A 
eonsiderable  pro)>ortion  of  the  current  available  has  already 
been  applied  for  by  intenfling  cxhibitora.  At  the  close  of 
the  oxliibitioii  the  power  will  ha  available  to  supply  houses 
in  Sydenham  and  distiict  through  distributing  mains,  which 
will  meanwhile  have  been  laid.  The  system  of  distribution 
is  a  direct  current,  at  1,000  voits,  with  motor  transformers, 
which  tranaform  down  to  100  volte. 

MiUbank-atreet    Station.  —  The  central  eleetrie 

station  of  the  Westminster  Electric  .Supply  Company, 
at  Millbank-street,  which  is  situated  close  to  the  Houses  of 
Parliament,  adjoining  the  river,  ia  about  to  have  ite  praaent 
plant  very  largely  increased,  and  in  a  few  weeks  the  output 
will  be  nearly  double  its  present  figure.  The  machines 
now  in  me  eonriat  of  fonr  Goolden  dynamoa^  driven  direet 
It}'  Willatifi  engines.  The  output  of  each  is  about  400 
amperes  at  110  volts;  the  engines  are  of  100  h.p.  Two 
of  these  dynamoa  are  ezetoaively  reaerved  for  the  Honaea 

of  Parliament,  They  charge  a  special  .set  of  accumulators, 
and  have  their  own  switchboard.  These  machines  have  been 
in  nae  nearly  a  year  and  a  half,  and  have  worked  perfectly. 
Opi>08ite  arc  two  Edison-Hopkinson  machines  of  the  latest 
pattern,  made  by  Messrs.  Mather  and  Piatt.  These  are 
larger  than  the  Oiwlden  machines,  and  are  worked  by  similar 
Willans  engines  of  200  h.p.  Two  more  machines  of  similar 
power  will  be  added  directly,  but  these  will  be  Oonldcn 
machines.  When  those  arc  added,  all  four  will  work  in 
paiallel  with  machines  at  Eccleston  place  on  the  three-wire 
system.  They  will  work  at  ri1>out  220  volts  pressure,  giving 
500  amperes.  The  present  nightly  output  is  about  1,100 
amperes.  There  are  three  sets  of  accumulators,  •'>6  in  each 
set.  Oue  set  is  devoted  to  Houses  of  Parliament  work,  the 
other  two  to  the  general  circuit.  At  preeeot  steam  is  supplied 
from  three  Babooek  and  Wikoz  boilen,  but  two  mora  will 
shortly  be  added  to  meet  the  increased  demand.  The 
proHsuie  used  is  1501b.  per  square  inch;  the  aecumulators 
are  oi  the  Cromptoa-Howell-tyi)e,  with  93  pbtea  eadi. 
Aron  metera  are  ued  thnqghoot  the  eyatem. 
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IBB  LABFFBH-mBKFOBT  TIABSnSSIOM. 


In  our  inue  of  Aug.  28  will  be  found  a  deaeription,  with 
Ohatrmtioot,  of  the  Cwrlflmo  •ppantni  for  tbe  tnuumission 
of  power,  except  so  far  as  regardl  tha  tranaformera.  We 
are  now,  by  the  courtesy  of  Mr.  0.  E.  L.  Brown,  enabled  to 
supplement  the  prerious  information  with  other  details.  In 
the  first  plar.e,  there  seems  to  be  in  some  qoarters  a  difficulty 
in  comprehending  the  winding  of  the  ariDatare  adopted. 
This  point  may  be  made  clearer  by  an  examination  of 
the  accompanying  dia^rtms.  There  are  three  distinct 
windings  upon  the  armature,  represented  diaprammati- 
cally  in  the  sketch,  Fig.  1.  The  shaded  recUn^lea 
represent  the  poles,  those,  say,  at  the  ririit^Mid  lUe  \mog 
altanwta^  S  and  N.  Ttw  tbne  dreiuti  an  Kepmented 


Tn.  1. 

by  diSerenily  formed  lines.  Tha  method  of  joining  the 
three  wires  is  shown  in  Big;  S,  wherein  three  ends  are 
shown  joined  together,  while  the  other  ends  are  open,  to  be 
connected  with  die  transformers  or  with  the  line.  The 
three  circuits  are  shown  as  being  120defi^  apart  one  from 
the  other.  This  corresponds  to  the  actual  nethod  of 
connection. 

We  further  give  on  opposite  page  an  illustration  of  the 
Urge  higb-preaeore  tranilairaMn  enplofed  io  tht  Lanffsn- 
Frankfort  experiments. 

The  magnetic  circuit  is  compoeed  of  three  landnatad  iron 

columns  of  circular  acction,  whose  enda  are  connected  by 
two  flat  laminated  rings  similar  to  a  Brush  armature  core. 
Over  each  column  are  slipped  the  high  and  low  tension 
coila.  Am  th«  diawing  fllaarly  ahom,  tha  hkh-teoMoa  coil 
is  boxed  between  the  low-tandim  aoai  Tik  disposition 
re<liices  the  inductive  drop,  and  silliplHlas  tha  way  of  Maldng 
the  luw-teniion  connections. 


Fio.  2. 

Hm  oonstniefeHMi  of  the  whole  tiansforiMr  is  such  that 
any  part  of  ft  ean  in  a  very  short  tnne  he  repheed.  This 
transformer  was  designed  to  have  an  output  of  200  kilo- 
watts, and  working  with  a  normal  pressure  of  13  to  15 
thousand  volts.  To  ensure  a  very  good  insulation,  the 
transfonDsr  is  oonpletaly  plangsd  in  oil,  hot  without  this 
preeantion  tha  insolation  u  so  good  that  tha  transformer 
can  stand  the  high  pressure  of  1.5,000  volta,  as  has  been 
proved  by  practical  testa.  The  commercial  efficiency  at 
Imd  Via  b9  abfot  M  |Mr  OMt, 


In  the  early  part  of  the  year  Mr.  Brown  read  a  paper  at 
Frankfort  on  tnia  subject,  which  appeared  in  the  Elektro 
Uchnufhe  JSeilsehn/t,  No.  11,  an  abetiact  of  which  we  Rive 
elsewhere.  It  is  somawhat  geoarally  thought  that  tha 
multiphase  eorrent  wss  tha  means  of  anabling  tha 
successful  experiments,  at  Frankfort.  Mr.  Brown  says  the 
multiphase  current  made  the  undertaking  more  difficult,  as 
it  involved  many  new  complications  in  the  dynamo,  trans- 
former, switchboards,  and  line.  It  was  only  cboeen  beeansa 
of  the  possibility  of  driving  solf-atartiBg  moton  witlMNit 


BLBGTBIC  TBAVBLUBO  CHABBS. 


The  eubstitotion  of  alaetrio  driving  for  other  modes  at 
present  in  osa  ean  be  carried  oot  opon  any  design  of  crane 
without  necessitating  important  modifications.  Excellent 
results  are  obtained,  on  tne  condition,  of  course,  that  the 
apparatus  emplnyed  h-  carefully  conatnicted  and  the  arranga> 
ment  is  properly  designed  for  the  purpose  required. 

The  application  of  electric  motors  to  cranes  has  recently 
boNi  caiTied  oot,  says  M.  Deequieux,  in  the  Omie  Cml,  by 
Meurs.  Sehnnder  at  Oia.  on  sareral  forms  of  their  traYelling 
cranes,  notahly  opon  •  6(Mon  aana  nsad  in  thahr  artillaiy 
works. 

This  crane  was  originally  employed  to  serve  a  apace  of 
50ft.  wide  and  SSOfL  bng ;  workBd  by  cables  it  oookl  ouly 
raise  35  tons  oontinnoosly  with  a  speed  of  Ift  par  ndnnta. 
With  this  load  the  speed  of  translation  was  60ft.  per 
minute.  It  was  found  that  over  35  to  40  tons  the  rope 
slipped  on  all  the  pulleys  and  rapidly  became  charred. 
Tlia  life  of  tha  cable  waa  hardly  mora  than  10  months. 

fteeenldy  the  problem  presented  itself  of  making  this 
crane  ."^crvo  230ft.  more,  in  all  560ft  The  further  use  of 
cables  could  not  be  entertained,  the  inertia  at  starting  being 
very  considerably  increased.  It  was  necessary,  therefore, 
to  find  other  means  of  saUiiu  the  gear  in  movement 
rapidly,  and  at  the  same  time  arising  t£e  full  power  of  tha 
crane. 

Very  satisfactory  results  having  been  obtained  with  a 
travelling  crane  of  15  tons,  it  was  finally  decided  to  adopt 
as  driving  gear  tha  aketrie  moton  of  Gana  and  Co, 
eonatmetea  at  Crausot. 

The  following  are  the  deUila  of  the  arrangement :  A 
Ganz  continuous-current  dynamo,  type  D  5,  of  4.'),000 
watts  power,  is  fixed  on  the  framework  of  the  ci-ano  on 
the  opposite  side  to  the  gearing,  and  drives  the  axle  by  a 
belt.  The  eorrent  is  led  from  the  dynamo  by  two  bare 
cables  of  12  mm.  diameter,  fastened  at  the  two  ends  of 
the  workshop  and  held  up  every  10  yards  on  porcelain 
pulleys .;  the  cnricnt  is  tahan  ctt  simply  by  two  shoos 
fixed  on  the  cransb 

The  aeeessory  appwatos  for  starting  and  legnlation,  such 
as  resistances,  switches,  ammeter,  and  voltmeter,  are  placed 
within  the  cage  within  the  reach  of  the  driver. 

The  current  is  produced  by  a  dynamo,  typo  D  5,  of  the 
same  capacity  as  the  motor.  It  aUo  supplies  current  for  a 
15-too  ciane  carrying  a  D3  motor,  a  wood-working  shop 
whidi  contains  a  D  3  motor,  and  seraral  alaetrio  drills. 

Under  these  conditions  the  crane  niseswith  esse  40  tons 
with  a  s[>eed  of  7ft.  |)er  minute,  and  a  load  of  60  tons  at 
3ft.  per  minute.  The  speed  of  translation  is  about  90ft. 
por  minute,  so  that  to  ormb  Um  antiM  spaea  oa|y  laquiMS 
about  six  minutes. 

Owing  to  the  method  of  exciting  the  dynamos,  tha 
volt'igc  of  traiiRmis-sion,  which  is  220  volts,  remains 
constant,  and  the  variations  of  6pcc<i  of  the  motor  empty 
and  at  full  load  do  not  exceed  6  {)or  ccnL  Forther  than 
this  no  speeial  pcaoantion  is  taken  for  the  running  of  tha 
erane,  and  the  maximum  load  is  pot  on  quickly  witlioat 
the  least  inconvenience. 

Besides  thc«o  advantages,  the  electric  transmission  has 
enabled  an  effective  safety  apparatos  to  be  added  to  the 
crana  gearing  for  the  pnrpoee  of  proTaatbig  any  aoeidantal 
bn  of  tha  chain  in  ease  of  prolonged  or  involontaiy  daseant. 


This  apparatu.%  breaks  the  main  circuit  to  the  cfsiie^  whieh 
at  the  moment  of  descent  is  always  weak,  while  yet  ksaipiog 
tha  dyinmoanitod.  with  tha  NM^  of  aTOiy  quick  stoppi^ 

Oigiiized  by  Google 


296      THE  ELECTRICAL  ENGINEER,  SEPTEMBER  2d,  1891. 


TUi  nanlfc  eonld  only  be  obtained  by  meduuQioal  nuaaa  ai 
tk«  mmm  of  •oonaidot^ouaplieatiioo  oi  gMiinff. 
tn  vww  of  tho  wry  exeeltent  remits  obtsined  with  this 

CO  ton  ^1  iv,;I':Mg  crane,  Messrs.  Schneider  and  Co.  have 
decided  to  apply  electric  gearing  to  cranes  of  10,  30,  and 
60  toot. 

WBMum  mam  w  blechiic  TRAcnoH  fob 

BAILWAT  TRAINS. 


Wo  have  already  urged  the  aJvuuLaj^os  of  electric 
traction  for  tramway  and  underground  railway's  with 
lufficient  frequency  for  there  to  be  any  need  to  dwell 
imiher  upon  this  side  of  the  question.  Tlie  smoocaMii  of 
motion,  tnc  n>i?cr.cc  of  vibrfition,  thf;  facility  of  starting,  are 
all  points  which  ch.irai;U;iii=«j  this  mode  of  traction.  If, 
added  to  these  advantages,  economy  and  greater  speed 
could  be  demonstrated,  it  would  need  oo  efforts  on  oar  part 
to  draw  attention  to  ila  extnmo  fmportanoe. 

M.  J.  J.  Heilmann  has,  as  we  have  recently  had 
occssion  to  mention,  set  himself  tho  problem  of  applying 
this  method  of  traction  for  ordinary  long-distance  railways 
without  duwipug  the  preseat  permanent  way  to  any 
mi^wooiBUe  extent  The  aolulion  propoMd  hyllHeflmann. 
which  is  at  the  present  moment  in  a  fair  way  towai-ds 
execution,  couaists  iu  the  daring  scheme  of  carrying  alosg 
with  the  train  itself  its  own  electric  station — engines, 
boiler,  and  dynamo— end  distributing  the  eneigy  so 
gencnted  to  tlw  varidDS  aides  by  means  of  diraetly-gearBd 
electric  motors.    Tho  power  for  the  train  will  be  thus 

{;enorated  along  the  route,  as  is  the  ca^e  with  the  present 
ocomotives,  but  with  the  additional  benefits  of  speed, 
economy,  and  safety  that  can  be  obtained  from  the  use  of 
eleetriey  meam  of  traettoo. 

The  company  formed  by  M.  Heilmann  in  Paris,  under 
the  name  of  "Traction  Electrique  Systcmo  Heilmann," 
having  offices  at  30,  rue  de  Grammont,  proposes  to  carry 
out  tUs  project  in  two  diffmnt  mannen,  and  the  oouBtmc- 
tkm  of  one  form  of  eleetric  locomotive  has  already  been 
commenced.  This  is  formed  of  one  long  vehicle  mounted 
upon  two  trucks,  articulated  together  to  form  oue  loco 
motive,  carrying  boiler,  steam  engine,  and  generating 
dynamoi  the  current  being  tnuismitted  by  way  el  a  awitch- 
boaid  to  motors  moontea  on  all  the  axles  of  tfab  loco- 
motive. 

The  second  project  is  an  extension  of  tho  first.  It 
consists  in  furnishing  the  eiltin  train  with  electric  motors 
driving  the  axles  of  every  waggon.  As  the  details  of  the 
secona  project  are  yet  being  arranged,  we  shall  speak  more 
jmrticularly  of  the  first  scheme. 

It  seems  extraordinary,  in  the  first  place,  that  any 
advantage  could  be  gained  by  transforming  the  ueobaoical 
enei;|y  of  the  locomotive  into  electrical  energy  and  b'ans 
forming  tbis  once  more  baek  again  into  mecbaniea]  energy, 
and  at  the  same  time  incrcuijing  the  weight  of  the  train  by 
the  weight  of  the  dynamos  and  motors.  There  does,  how- 
ever, exist  such  an  advantage,  and  the  reeaoDs  bebir  serve 
to  demonstrate  this  fact. 

A  railway  line,  although  incomparably  more  jwrfect  than 
an  ordinary  road  as  a  track  for  locomotion,  nevertheless 
preset  ves  a  great  many  of  the  defects  of  its  prototype  ;  it  m 
sinnous,  it  presents  difTeroncos  of  level,  .sloi>c.'!.  and  rises.  It 
reqmrei^  tberefoieb  on  the  part  of  the  rolliog-etook  a  large 
degree  of  adaptanHty  and  ehuticity,  without  whicli  both 
line  and  rolling-stock  arc  !-u'>;  :  to  a  rapid  deterioration. 
Kow  this  elasticity  or  suppleness  is  realisable  for  ordinary 
rOKl  carriages;  the  axles  may  he  given  the  slight  play 
Meeasaiy  for  tuniing  the  carves.  Various  effioadons 
arraf^^ents  may  be  provided  to  soften  the  sffcets  of  all 
inequalities  of  the  road.  With  the  locomotive  this  becomes, 
if  not  abeoluttily  impossible,  at  least  extremely  difficult. 
Hub  raenlta  from  the  reason  that  the  axles  of  the  loco  1 
motive  are  not  only  the  rapports  of  tlie  carriage,  they 
are  abo  ^e  eranksnafts  of  a  iteam  engine.  To  ranBl  the 
first  of  the.io  functions  they  should  be  capable  of 
permitting  all  kinds  of  displacements ;  to  fulfil  the 
second  they  should,  on  the  contrary,  have  their 
bearings  in  an  absolutely  fixed  positioii.  Vnm  these  two 


Oftpoeite  conditions  a  difficulty  results  which  is  evident!; 
insurmountable.  The  proof  of  this  may  be  seen  in  iU 
multiplicity  of  axle  arrangements  which  have  been  devi«e<i 
from  time  to  time  to  realise  each  of  these  conditions  withox 
too  far  interfering;  with  the  other.  The  problem  of  th^ 
steam  locomotive  is  not  solved ;  the  fault  lies  in  its  nature 
itself.  We  do  not  need  to  mention  a  further  defect  and 
not  less  grave — the  reciprocating  nature  of  the  movement. 
The  latter  yields  effi^t  not  loss  disastrous  evcntu.4lly  th^r. 
the  former,  and  the  recent  ezpetimeuts  carried  out  ie 
America  have  shown  the  dosUiietive  ioflueace  of  oonaiei- 
balance  weigktB  botli  upoD  the  tyxee  themselves  «ad  apse 

the  rails 

With  the  electric  motor,  nothing  similar  occurs ,  t'l; 
movement  is  continuous  and  the  energy  coostant.  Xh« 
motor  is  symmetrical  around  the  axle  and  follows  it  in  sO 
its  movements.  Nothing  pre vmt^  the  possibility  of  allowing 
the  necessary  nlay  between  axle  aud  bearing  for  describiag 
the  curve:  and  tho  vaiiom  diepkeecMiite  BOoaiBitatad  }^ 
the  state  of  the  road. 

The  electric  motor  allows  the  total  adherence  of  the 
locomotive  to  be  utilised,  each  axle  being  flttod  wifek  itt 
own  m  iiui  and  exerting  a  tractive  force. 

The  difficulty  of  getting  rid  of  Steam  at  VWy  h%h  apesdi 
may  also  be  mentioned. 

The  Kilmaan  dediie  hieoBetive  presmte  eztamaSy 
the  form  of  a  car  of  15  metres  (49ft.)  long,  mounted  apoe 
two  bogies  of  four  wheels  each.  All  tho  wheels  are  drivin' 
wheels.  Their  diameter  is  1-04  metre  (3ft.  5in.).  Xi 
heavv  parts  rast»  so  to  speak,  above  the  bogie  can,  eo  that 
the  nunework  is  relatively  light.  The  boOer  is  phwsd 
behind  and  works  the  opposite  way  to  those  of  th« 
ordinary  locomotive  boilers.  It  is  of  the  Lentz  typc^ 
already  applied  with  advantage  to  ordinary  locomotrvca 
Its  chief  f eatores  are  a  comueated  fomaoeb  foUowvd  by  a 
combustion  chamber.  The  tabee  are  rahitively  ahort,  and 
the  boiler  is  without  stay  pieces.  The  length  it  occnpie, 
upon  the  vehicle  is  about  eight  metres  (2Gft«).  A  free  snace 
follows  for  the  stoker,  then  comes  the  steam  engine,  wnich 
is  a  high-speed  madune  coupled  direct  to  the  d^naiMi 
Special  anangemente  have  seen  provided  for  stMtiiK 
stoppini^  revernngi  etc.,  together  with  a  epetbl  tyjps« 
motor. 

The  front  part  of  the  Heilmann  lucamjtive  finishes  in  a 
conical  pointi  to  reduce  the  reaistance  of  the  air  to  a 
minimunL  The  driver  will  be  seated  withbi  Chii  pcojsetion, 
and  will  have  before  him  all  the  appontoa  mid  k^^rflDtL 
both  of  tho  switches  and  of  the  brake. 

Without  entering  further  at  the  present  moment  into  the 
details  of  the  subject  of  this  inteiesliing  system  ol  tractaoo, 
we  may  add  only  that  it  pwmite  the  attainment  of  any 
speed,  however  high,  that  can  be  borne  by  the  rails,  with 
trains  of  unlimited  tonnage.  The  inventor  states  his  coo 
fidence  in  being  able  easily  to  achieve  the  speed  of  130 
kilometces,  or  80  miles  an  hour.  'D»  esperineiite  which 
are  shortly  to  be  undertaken  on  tlie  Unee  of  the  Flrsa^ 
State  Railway,  will  inform  us  whether  tiuee  e^MOtatiaBi 
are  capable  of  being  i^ulinrd 


HIGH-TENSION  CURRENTS    THEIR  PRODUCTIOH, 
CONDUCTION,  AND  APPUCATION.^ 

It  \m  unnecessaiy  in  the  eoune  of  this  paper  to  go  into 

the  theoretical  reasons  why  a  given  amount  of  electrical 
energy  can  be  transnuttod  by  thinner  conductors,  and  with 
less  loss,  in  proportion  to  the  increase  in  the  tension  of  the 
current.  The  simplest  calcdation  ahows  that  if  we  weie 
not  bound  down  within  praeUeal  limits  as  rq^ards  the 
highness  of  the  tension,  immense  eficctive  energy  could  be 
tniiusmittcd  by  quite  thtu  conductors  with  iiisigniticant  loss 
and  to  the  greatest  distances.  But  in  this  field,  as  in 
others,  there  are  jnraotical  limita  wbiob  cannot  be  exceeded. 
These  limita  are  determined  by  the  following  points; 
Firstly,  whiit  is  the  highest  tension  which  can  be  produced 
for  industrial  {>ur{>usie8  by  ^fe  apparatus ;  seetmoly,  what 

*  Abstnei  et  a  pftuor  road  by  Mr.  C.  B.  L.  Browa  bsloie  the 
Slsetriad  SaclBtir  of  naoktut-on-the-UafaiseBfth  tebraary,  lasi. 
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it  the  highest  tension  which  can  be  transmitted  over  long 
dittances  with  the  means  at  disposal ;  and  thirdly,  to 
what  extent  can  protective  measures  be  adopted  against 
the  dangerous  effects  of  a  high-tension  current. 

Up  to  the  present,  currents  of  2,000,  3,000  and  perhaps 
4,000  volts  were  considered  the  highest  in  practical  use. 
However,  the  author's  activity  in  the  field  of  the  electrical 
transmission  of  power  and  the  ever  increasing  scope  of  new 
projects,  the  carrying  out  of  which  would  cause  a  great 
advantage  in  national  economy,  showed  that  the  extreme 
limits  ofpracticability  had  by  no  means  been  reached.  The 
author  has  con8e<|uently  endeavoured  for  several  years  past 
to  introduce  higher-tension  currents  for  practical  purposes, 
and  the  question  has  arisen  as  to  the  best  means  of  pro- 
ducing them. 

In  considering  closely  the  subject  of  our  ordinary  con- 
tinuous-current dynamos,  the  limits  of  practical  possibility 
it  soon  reached.    The  arrangement  of  the  armature  winding 


Fi<;.  1. 


and  the  necessity  of  a  commutator  render  it  difficult  tu 
construct  machines  for  high  tension,  at  least  with  the 
insjdating  materials  available  up  till  now.  The  author  has 
constructed  continuous  current  dynamos  up  to  2,000  and 
2,500  volts,  which  could  be  run  unititerruptcdly  day  and 
lught  without  causing  difficulties.  The  construction  of 
A«se,  however,  showed  the  author  that  if  higher  tension 
currents  were  not  impossible,  yet  they  led  to  circumstances, 
*nd  particularly  between  the  insulating  material  and  the 
Working  cop[>er  of  the  armature,  which  would  cause  the 
machines  to  reach  an  uneconomical  size. 

More  favourable  results  are  obtained  with  alternating- 
currout  dynamos  which  deliver  a  high-tension  current  direct, 
^be  separate  and  complete  divisions  of  the  armature 
binding,  each  of  which  prutluces  only  a  fraction  of  the 
current,  the  dispensing  of  the  commutator,  and  the 
{K)*llbility  of  allowing  the  armature  to  stand  still  and  to 
rotate  the  magnetic  field,  render  the  alternating-current 
'■i^hine  essentially  more  suitable  for  the  direct  production 


of  high-tension  currents.    An  excellent  example  of  this  it 

to  be  found  up  to  the  present  in  the  large  Ferranti  dynamos. 

But  however  well  constructed,  all  dynamos  for  the  direct 
production  of  high  tension  currents  have  the  disadvantage 
that  they  require  manipulation  while  running,  thus  not 
quite  avoiding  a  certain  danger  of  interruption  and  to  the 
workmen.  The  ideal  apparatus  for  our  purpose  ia  one 
which  is  not  in  motion,  which  does  not  require  continual 
attention,  and  which  will  perhaps  work  without  inter- 
ruption for  years,  and  without  having  to  be  touched 
outwardly.  Wo  thus  come  to  the  transformer.  The 
object  and  manner  of  working  of  the  transformer 
are  well  known,  and  the  author  therefore  gives  the 
points  which  have  guided  him  in  the  construction  of 
his  transformers.  A  transformer  should  be  so  made  that 
it  can  readily  be  taken  to  pieces.  The  primary  and 
secondary  coils  should  be  independent,  and  both  easily 
removable  from  the  mass  of  iron  and  from  each  other.  The 
construction  of  the  coils  should  be  of  such  a  nature  that 
they  can  bo  made  without  special  expert  labour  on  any 
lathe,  as  faultless  work  at  the  beginning  gives  the  best 
results,  and  allows  of  repairs  being  easily  effected.  The 
insulation  should  be  such  that  an  arc,  or  contact  between 
the  two  windings,  may  be  regarded  as  impossible.  Lastly, 
the  general  arrangement  and  the  external  protection  should 
allow  of  the  apparatus  being  fixed  without  danger  in  any 
place  and  under  any  circumstances.  That  the  constniction 
of  a  transformer  which  will  fulfil  all  these  conditions  is 
{wssible  is  shown  by  those  made  by  the  Oerlikon  Engi- 
neering Works.  There  is  now,  of  course,  the  usual 
transformer  for  pressures  of  2,000  to  3,000  volts,  but  none 
of  that  kind  for  tensions  of  20,000,  30,000,  and  40,000 
volts.  But  if  it  is  possible  to  make  one  to  work  after  the 
ordinary  type  for  very  high  tensions  fresh  from  the  work- 
sho|),  its  working  safety  would  be  interrupted,  first  of  all, 
in  consequence  of  the  inHiience  of  the  atmosphere,  out  of 
which  all  usual  insulating  materials  absorb  more  or  less 
water.  Against  this  a  new  factor  must  arise — namely,  oil 
as  the  insulating  material.  Oil  is  one  of  the  most  perfect 
non-conductors,  and  the  high  insulating  properties  of  a 
thick  resinous  oil  can  be  shown  by  a  simple  experiment. 
The  ends  of  two  cotton-covered  wires  are  twisted  together, 
and  placed  in  a  vessel  containing  oil,  see  Fig.  1.  This  is 
then  heated  highly  for  a  long  time,  so  as  to  expel  all  the 
water  from  the  cotton  and  from  the  oil.  Glass  tubes  are 
placed  over  the  wires  where  they  project  from  the  oil,  and 
the  tubes  reach  below  the  surface  of  the  oil.  Water  can 
then  bo  poured  upon  the  oil.  On  connecting  the  upper 
free  ends  of  the  wires  with,  for  instance,  the  poles  of  an 
influence  machine,  sjiarks  several  centimetres  in  length  can 
be  obtained  between  the  wires  in  the  air  without  any  arc 
being  formed  between  the  twisted  parts  of  the  wire  im- 
mersed in  the  oil.  This  is  certainly  a  striking  proof  of  the 
insulation  attainable,  and  of  the  resistance  to  the  formation 
of  an  arc,  afforded  by  the  use  of  oil. 

The  first  use  of  oil  in  this  way  wa-s  probably  by  Brooks, 
in  connection  with  underground  conductors.  The  author 
was  the  first  to  introduce  oil  as  an  insulating  means  for 
high-tensioti  transformers.  Ho  {ilaccs,  first  of  all,  the 
whole  up|KirutU4  in  a  cast  iron  box,  which  is  then  filled 
with  oil,  and  subjected  for  a  long  time  to  a  temperature 
of  up  to  and  over  ISOtlog.  C.  The  advantages  of  this 
are — the  oil  forces  its  wav  into  all  (>oros  and  crevices  of 
the  apparatus,  exi>elling  all  air  and  moisture,  and  covering 
the  whole  transformer.  By  this  means  the  possibility  ot 
the  piercing  of  the  insulation  is  greatly  minimised,  and 
the  transformer  is  absolutely  protected  against  the  external 
influences  of  the  weather,  dust,  etc.  These  influences 
affect  only  the  upper  surface  of  the  oil  filling,  and  the  oil 
always  remains  a  compact  mass,  and  is  thus  preferable  to 
paraffin,  for  instance,  which  in  time  cracks  and  absorbs 
moisture.  Great  care  is,  in  addition,  necessary  in  the  wind- 
ing of  the  coils  with  the  thin  wire,  and  in  the  insulation  of 
each  layer  from  one  another.  Si)ecial  attention  roust  also 
be  devoted  to  the  manufacture  of  the  leading-out  wires. 
For  low-tension  currents  the  coils  are  usually  extremely 
simple.  The  first  of  the  transformers  made  on  the  lines 
pointed  out  by  the  author,  could  at  once  be  worked  up  to 
40,000  volts  without  causing  any  difficulty. 

By  means  of  transformers  exceptionally  high-tension^ 
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eamnti  mi  be  produced  witboot  any  difficulty.  The  next 
question  i«  tli  MMmting  atatun  lor  •  lugs  iutallation. 
The  generator  wm  be  an  altentatlng-enrrent  dynamo  of  as 

low  tension  as  possible.  The  winding  of  the  armatures  of 
the  dyniiinos  used  in  the  Ocrlikon  Worics  installation 
oonsistA  of  copper  bars,  30  millimetrai  ihick,  which  are 
insulated  by  merely  b^e  placed  in  paper  tubes.  It  is, 
perhaps,  surprising  that  tne  winding  of  a  dynamo  can 
consist  of  such  thick,  massive  copper  bars,  bat  their  use  is 
even  possible  if  the  bars  rest  in  closed  boles  in  the  armature 
iron.  This  method,  it  will  be  remembered,  was  already 
employed  by  tbe  author  in  1885|  in  tail  ordinaxy  oontinooos- 
eurrent  dynamos.  Sudi  maehinea,  iHtb  a  tenaion  of  about 
40  voltfl,  are  absolutely  safe.  The  current  from  a  dynamo 
of  this  type  is  then  converted  by  means  of  an  oil-filled 
transformer  into  a  high-tension  current.  As  regards  the 
measuring  and  safety  araUaaoea  at  the  station,  all  awitobing 
and  measuring  can  be  done  with  the  low  tenaion  current, 
by  Vr  hicl;  nn  greater  danger  is  incurred  than  obtains  with 
ordinary  continuous  low-tension  current  installations.  At 
the  most,  for  the  control  of  the  high-tension  current  a  static 
Toltmeter  may  be  employed,  and  which  doea  not  require  to 
be  touched.  To  prevent  aborteireuithigs,  leaden  eufe-onta 
are  placed  in  either  the  high-tension  or  low  pressure  leads. 

For  the  transmission  of  the  current  over  long  distances 
and  open  country  overhead  conductors  are  required.  There 
18  much  prejudice  against  this,  but  time  and  experience  will 
overcome  it.  As  regards  insulating  Ae  wires  at  the  places 
of  support,  the  ordinr\ry  donUr  l.cM  telc^ph  wire  insula 
tors  are  fairly  efficient  lu  a  diy  aLmosphere,  ljut  are  unsatis- 
factory when  there  is  moisture.  Hero  oil  is  again  rcqr.  rr  i, 
and  for  this  {»urpo8e  the  well-known  Johnson  and  Phillips 
fluid  insulators,  whicb  the  author  describes,  first  originated. 
The  insulating  properties  of  these  simple  insulators  is 
exceptionally  high.  ProL  H.  F.  Weber,  of  Zurich,  made 
experiments  in  the  autumn  of  1887  with  those  insulators 
whicb  had  been  in  use  for  a  year  and  a  half  on  the  ELrieg 
atetten-Solothum  line  The  total  length  of  wire  ia  15 
miles,  and  with  a  current  of  about  2,000  volts  pressure  not 
tbe  slightest  loss  due  to  the  insulation  could  be  detected. 
The  insulation  of  the  conductors  was  absolutely  perfect. 
However,  for  currents  of  10  times  tbe  voltage  in  question, 
more  is  desirable.  The  most  simple  way  of  increasing  the 
insulating  effect  is  to  use  two  ot  the  fluid  insulators  to 
Support  a  third,  and  other  methods  have  boon  devised  by 
the  author.  These  fluid  insulators  require  from  tim  ■  •  i 
time  to  be  inspected,  cleaned,  and  refilled  with  oil.  This  is 
not  m  diHidTantageb  hot  is,  on  the  contrary,  a  recommenda- 
tion. It  Beceiiitrtis  an  involuntary  control  of  the  fastening 
cf  the  wires  to  the  insulators,  of  tbe  poles,  and  of  other  pro- 
tective arrangomeuts,  which  might  otherwise  be  neglected. 

Having  now  got  a  satisfactory  solution  oi  the  question  of 
the  insulators,  the  next  point  is  the  poles.  Wooden  poles 
will  be  meet  often  employed,  and  a«  it  ia  desirable  to  have 
as  few  aa  possible,  they  most  be  strong  and  phwed  at 
distances  of  irom  230ft,  to  330ft.  apart.  If  iron  poles  iire 
used,  the  distance  can  be  increased  to  660ft.,  but  a  corre- 
spondingly  stronger  conductor  will  be  required.  Under  all 
circa matances,  tbe  poles  must  be  as  high  as  possible,  and 
the eondttctot* carried  above  everything,  including  telephone 
and  telegraph  wires.  Where  the  conductors  pass  over 
streets  or  railwu}  s,  a  protective  net  or  wires  are  needed 
between  the  poles  so  aa  to  catch  the  conductor  in  case  of 
breakage.  These  protective  anangements  must  have  a 
good  earth  connection.  Where  the  eondnetovs  eraes  oUiers, 
it  is  advisable  to  ittnch  thrm  i!'  tn  a  jwle. 

Protection  agwiisi  hghtiiuig  uiast  be  provided.  This 
safeguard  must  not  only  be  provided  at  each  end  of  the 
conductors,  but  also  at  intervals  along  the  line.  The  distance 
apart  which  the  lightning  condootore  shoutd  he  cannot  be 
accurately  determined  as  yet,  and  miSt  be  foWttl  OOt  by 
experiment  and  by  experience. 

A  question  about  which  little  definite  can  be  xs-sert«d  is 
the  loss  of  current  through  tbe  atmosphere.    Whether  this 

Splays  a  put  at  certain  tennons  over  long  distances  we  shall 
erhaps  discover  some  months  hence.    In  any  m-c,  the 
anger  of  any  appreciable  loss  in  this  manner  is  much  luss 
than  has  hitherto  been  believed  in  technical  circles.  ' 

CSoming  now  to  the  question  of  the  utilisation  of  the  I 
«nnMitwliidihMheMi|enetat«daii4eondiMtedf  itwittbe  I 


found  generally  that  it  will  not  be  reconverted  into 
mechaniod  power  alone.  As  a  rule,  it  will  probably  fas 
employed  for  varions  purposes  in  eomnetion  wHh  the 

driving  of  motors,  for  electric  lighting  and  otherwise.  In 
any  case  the  higb-teusion  current  will  not  be  used  direct. 
In  most  cases  toe  current  will  be  transformed  downwardi 
not  only  onee,  but  twice.  For  instance,  a  eurrsnt  of 
30,000  volts  win  be  eonverted  at  transformer  ststiinu, 
which  will  be  equivalent  to  central  stations,  to  1,000  or 
2,000  volts  and  then  distributed  to  tbe  consumen  or 
to  sub-transformer  stations. 

The  whole  airaqgemeot  from  the  generating  station  to  the 
place  where  the  current  is  utilised  may  appeer  at  first  sight 
to  be  roundabout  and  uneconomical,  but  closer  inspectioo 
shows  a  totally  opposite  result.  As  regards  the  generating 
station  the  dynamos  for  low-tension  currents  can  be  made 
considerably  obeaper  than  those  for  high-tension  euneais, 
so  that  there  are  only  tbe  tnaafomiera  to  he  taken  into 
consideration  The.  efficiency  of  low-pressure  dynamn$ii 
also  higher  than  that  of  high-tension  machines,  so  that  the 
difference  of  the  combination  of  dynamo  and  transfornner 
only  comes  to  from  1  to  2  per  cent,  at  tbe  utmost  Bf 
the  employment  of  hich^ension  currents  for  tbe  tnuna^ 
sion,  tne  amount  of  materia!  for  rrnd'ictors  and  tia 
great  reduction  in  the  losa  m  thb  aiiaio,  more  than 
counterbalance  the  extra  cost  of  the  transformers  and  the 
loss  in  the  transformation.  The  following  is  a  simple  szamplt 
of  this :  In  the  case  of  transnaitting  500  h.p.  over  adistsoet 
of  about  12J  miles,  the  currents  can  be  generated  at  »d 
HM.F.  of  5,000  volts  *ith  a  loss  of  10  per  cent,  in  the 
f  Ti  i iir  tors,  whilst  in  another  case  it  can  be  converted  to 
30,000  volts  by  means  of  tnuuformers  and  carried  at  a  lou 
in  conductors  of  only  8  per  eent.  In  the  lirat  plan  con- 
ductors of  about  90  square  millimetres  section  would  be 
required,  and  in  the  second  of  only  nine  square  millinietrei 
In  the  former  the  weight  of  copper  would  be  33  Um 
roughly,  and  in  tbe  latter  only  3*2  tons.  The  copiv;r 
required  is  thus  only  one4«ith,  although  the  tension  oi 
5,000  voltA  already  represents  a  fairly  bieh  pressure. 
means  of  such  economy  in  the  material  ot  the  conductors, 
the  very  large  increased  cost  in  the  transformers  would  be 
counterl»lanced.  Taking  the  subject  from  the  point  of 
view  of  efficiency,  the  following  results  are  obtained :  The 
efficiency  of  a  500-h.pb  machine  at  5,000  volts  will  bs  «t 
most  92  per  cent  Allowing  for  a  loss  of  10  per  cent  in 
111  condui  tors,  the  cfTicicncy  at  the  other  end  of  the  line 
IS  about  83  per  cent.  In  the  second  case  the  efficiency  of 
the  primary  dynamo  and  transformer  is  90  per  cent,  At 
eflifiienGy  of  tne  eondueton  97  per  cent.,  and  the  sive  it 
timt  of  Uie  aeoondary  transformen.  The  ultimata  eflkioiqr 
is  thus  84  per  cent  In  the  latter  instance  the  81  per  ceol 
is  available  at  a  handy  E.M.F.,  while  in  the  former  the 
tension  is  about  ^SQO  volts,  which,  under  certain  circum 
stances^  is  very  ineoovenienti  and  has  eoneequently  to  bi 
transformed.  It  is  evident  tbeieiore,  thnt  the  sscood 
plan,  notwithstanding  the  double  conversiMi,  is  the  nm 
economical. 

The  idea  of  transforming  low-tension  currents  into  high 
ones  at  one  end,  and  re-trsnaforming  them  into  lov4eniios 
enrrents  at  tbe  other,  u  not  a  new  one.  The  author  drse 

up  a  project  on  these  lines,  at  the  commencement  of  188C,  for 
the  town  of  Naples,  where  he  propositi  to  transmit  current 
at  10,000  volts.  Nothing,  however,  was  done  in  the  matt«r. 

In  view  of  the  LauffenrFrankiort  transmisnon  tcheme, 
tbe  author  made  some  prdimirauy  teste.  He  employed 
two  stu  ill  transformers  of  about  5,000  watts  for  a  tension  of 
about  30,000  volts.  These  were  connected  togeihcr  hy  i 
copper  conductor,  carried  on  more  than  100  fluid  insiilat<jr\ 
and  in  the  seeoodary  current  of  the  sseond  a  correspondtng 
number  of  glow  lamps  were  inserted.  The  primary  current 

was  supplied  by  a  small  aU-^rn:!'!'!:;  rnrrrjiit.  dynamo  at  lOO 
volts,  which  was  driven  hy  cluci;  ^  ii.otui.  This  insul- 
lation  has  been  running  alrno.'it  daily  since  the  raidiile  of 
November,  and  partly  under  most  unfavourable  eonditicwi 
of  weather,  at  tensions  up  to  40,000  volts.  There  weie  so 
abnormal  ap;)«amnco8  dii ring  this  period,  rither  in  thetiaie 
formers  or  in  the  conducli'rs. 

The  transmission  of  electric  power  by  means  of  correnli 
of,  for  iosUnce,  30,000  volts  will  enable  ito  di^butioo 
over  vwy  gnat  dietanees^  and  enabh»  ^^'^^^(FJ^^I 
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preMnt  lying  idle  to  ba  utilisod  to  the  advanUge  of  in 
duatr^.    The  carrjiog  out  of  euch  itisUUatioiis  is  quilo 
pnwtMiUs,  bnfe  thiwa  is  itill  mudi  to  lewn  wnd  to  impiroTe. 


PVBUC  UOHTING  IN  SASTBRN  BUB0P8. 


The  French  Government  having  desired  its  consuls  in  the 
priacipal  towna  of  the  East  of  Eoropo  to  report  on  the 

Cblio  UghtiDg  of  thoMplMeikthoropncentativesai  France 
n  farnithed  partiennn  on  that  subject,  which  are 

[luhlisbecl  in  the  Monilrur  Ojfiriil  ihi  Commfirr  for  July  9 
iftd  16.  According  to  theae  reports  it  appears  that  there 
exists  no  mannffactwy  of  Ugbting  apparatus  in  Ivoumaiiia, 
vHh  the  oioeiitioD  of  on*  netntly  foaoded  in  Buobareet, 
mi  thw  at  prawnt  do«  no  mora  than  prodaee  wfekhoMera 
{or  pctroloum  lamps;  the  cylindrical  glasses  fur  the  same 
are  principally  made  at  the  glass  works  of  Azuga.  It  is 
intended  to  make  lampe  in  the  Bucharest  factory,  and 
before  very  long  it  ie  Mofaahio  that  tho  whole  apparatus 
for  lighting  with  petroleiiu  will  be  mantifaetand  at  least 
at  utio  place  in  Roumanfa.  With  tho  exception  of  certain 
SID.1II  accessories,  everything  connecte<l  with  lighting  by 
m<.ing  of  gau  has  to  be  imported  into  Roumania  from 
abroad.  Most  of  the  lampe  now  used  in  that  country  are 
fonddied  by  nabert  in  Anetria-Hungary,  mainly  from 
Vienna  and  from  Buda-Pesth.  Lamps  are  also  imported, 
but  in  much  smaller  quantities,  from  Get  many. 

There  is  no  gas  used  in  any  town  of  Roumama  except 
Budiateitk  everywhere  elae  limple  petroleum  lunpa  are 
used,  and  tfae  town  of  OaUtx  n  lighted  hy  1,699  of  tbeaa 
At  Jassy  the  theatre  and  the  circus  have  lamps  of  vei^etahle 
oil,  tjut  everywhere  eke  petroleum  only  is  used  in  ylaa* 
lamps  with  a  straight  wick.  For  domestic  lighting,  lamps 
of  all  dimensions  are  used,  with  burners  and  circular  wicks, 
lU  ef  wbkh  lamps  are  imported  from  Austria  or  Germany. 

When  wo  turn  to  Servia,  wo  find  that  Belgrade,  the 
c,i|>ital,  contains  no  manufacturer  of  illuminating  iip(>aratus. 
The  Btreets  arc  lighted  by  a  few  petroleum  lamps  with 
leilectors,  and  when  the  municipality  has  need  of  a  supply 
of  lanterns  it  applies  to  the  Jewish  tinmen,  who  produce 
what  is  required.  Niscb  is  !ighte<l  only  by  petroleum 
lamps  at  certain  important  {>oitit.'>  of  the  town,  and  there  is 
r.'jt  even  a  shop  devoted  to  lighting  or  lamps;  the  latter 
ue  ordered  from  Vienna  or  Buda-Feeth,  and  sold  by  grocers 
cr  dealers  in  hardware. 

Ill  Sofia,  tlic  capital  of  Bulgaria,  tbera  ara  several  dealers 
in  hghtinj^  apparatus,  but  there  is  no  mannfactnrer  of  these 
articles  in  any  part  of  Bulgaria.  What  is  used  comes 
exclusively  from  abroad,  aod  principally  from  Bohemia. 
There  is  a  small  importation  of  glass  lamps  from  Betgiuoi. 
No  other  substance  than  petroleum  is  used  in  any  part  of 
the  eonntry.  Lighting  apparatns  only  figures  m  the 
Bulgarian  trade  report^?  under  the  head  of  "  (Mass  maim- 
factures."  The  figures  of  the  import  value  of  these  articles, 
in  1889,  was  £5,400.  In  Varna,  as  in  Sofia,  petroleum  alone 
>•  nsed  for  lighting.  The  favourite  form  of  lamp  is  a  cheap 
nupendei)  bnnp^  with  a  single  burner.  There  is  a  great 
'ale  at  Varna  of  small  lamps,  specially  introduced  for  the 
liulti  towiis  aud  villjigea  ui  the  interior.  These  are  made 
of  glass,  and  cost  about  18s.  a  hundred. 

In  European  Turkey  little  is  used  except  petroleum. 
Even  in  the  public  olBeee  of  Constantinople,  into  which  gas 
bad  been  introduced,  it  has  been  found  so  bad  and  so 
expensive  that  it  has  for  the  greiitcr  part  been  rejected, 
and  petroleum  once  more  tiOcen  into  use.  In  private 
liMtaes,  as  in  shope,  caf^  and  restaunuiti^  nothing  is  now 
wtd  bat  &9  large  petroleum  lamps.  The  eleetrfe  light  is 
employed  nn I V  in  the  palace  of  ^ildi™  i*  hv'.i^  forbidden 
by  law  to  uti'j  It,  ulsevfhero.  The  supjjly  ol  lam[>8  for  Con- 
«tantinople  is  almost  entirely  in  the  hands  of  Austrian  and 
Gennan  merchants.  The  kinds  which  they  supply  are 
j|"iiHy  of  seeond-rate  or  even  inferior  quality,  ebeapness 
Wag  an  essential  matter.  Tho  natives  are  in  th''  h  tl  it  of 
^IKng  petroleum  gas,  even  when  they  are  sjieakiUf;  I  iunch, 
hut  it  is  importiint  to  understand  that  thoy  always  mean 
pstroleum.  There  are  three  French  shops  in  Fera,  and  au 
Austrian  house  in  Stambool,  whtn  lamps  of  ft  batter 
V>i%  Buy  bo  booghk. 


At  Adrianoplo  no  gas  is  manufactured,  and  an  attempt 
which  was  lately  made  to  illuminate  the  city  with  the 
electric  light  was  a  complete  failure.  The  only  material 
used  is  petroleum,  which  is  imported  from  the  liussian  eetab- 
lishmente  at  Bktoum.  The  city  is  lighted  hy  very  cheap 
lampe  on  a  most  imperfect  system,  consistiqg  merely  of  a 
eyliodrieal  box  of  tin-plate,  scarcely  eight  centimetres  bigfa, 
and  priced  at  from  8d  to  i)d.  each.  The  inside  of  certain 
establishments,  such  as  cafes  and  hotels,  is  lighted  by  lamps 
of  a  more  elaborate  description,  from  Austria  or  Germany. 
Austria  inundates  the  country  witb  a  cheap  article,  devoid 
of  all  solidity  of  oonttnietion,  but  sufficient  to  satisfy  the 
requirements  of  the  Turlvs. 

The  only  product  employed  for  lighting  purposes  in  the 
idand  of  Crete,  except  candles,  is  Russian  petroleum  oil  of 
very  bad  quality,  and  dispersing  a  disgjoating  odour.  The 
Iam{>s  are  generally  very  common,  but  ebeapb  Most  of 
them  possess  a  glass  reservoir  mounted  on  a  stand  in  Jiorce- 
lain  or  metal.  These  are  imported  from  Austria.  No 
manufacturer  of  lighting  apparatus  exists  in  Eastern 
Roumelia.  Petroleum  lamps  are  used,  and  tbese  can  only 
be  purchased  in  ^e  capital,  Philiupopolia.  At  Boargas, 
tho  chief  port  of  Roumelia,  all  lighting  appaimtni  baa  to  be 
brought  from  Constantinople. 

OU  is  but  very  little  UMd  for  lighting  in  Salonica,  and, 
conseqnenUy,  then  is  no  sale  for  artiolea  intended  for  this 
apectes  of  fflnmfnatloB.  Ohui  works  bave  recently  been  aet 
up  in  Salonica,  but  hitherto  the  number  of  consumers  is 
very  small.  Petroleum  is  almost  exclusively  used 
throughout  the  town,  and  there  is  a  considerable  market 
for  apparatas  used  in  this  kind  of  lighting— porUble  lamps 
of  all  sorts,  witb  glass,  poTMlafn,  ete.  All  these  artidea 
are  of  Au.striati  manufacture,  and  of  inferior  quality,  but 
hud  a  ready  sale,  on  account  of  their  cheapness.  A  Parid 
house  attempted,  some  time  ago,  to  itttroducc  in  Salonica 
lampe  of  its  manufacture,  but  they  were  not  bought,  as 
they  were  too  expensivsu  A  manufacturer  who  wishes  to 
sell  his  lamps  in  this  town  ought  fir.st  of  all  to  obtain  infor- 
mation as  to  the  price  at  which  similar  articles  are  at  present 
sold  there.  The  otdy  form  of  illumination  which  is  employed 
in  Albania  is  petroleum  lamps,  the  importation  of  which 
reaches  a  value  of  £600  or  £600  a  year.  None  are  mami' 
factiued  in  the  country — even  at  Janina,  Scutari,  or 
Durazzo,  but  are  manufacture*!  in  Austria  and  introduced 
from  Trieste  to  poits  along  the  Albanian  coast,  and  sold  in 
the  baz.iara.  in  Bosnia- Herzegovina,  also,  gas  and  oil  are 
totally  unknown  as  illuminants,  and  the  whole  country 
depends  00  the  importation  of  cheap  petroleum  lamps  from 
Aiutna. 

In  f  '.i  r  e  gas  is  used  in  the  towns  of  Athens  and  Corfu. 
In  the  former  everything  connected  with  lighting  by  gas  is 
supplied  bv  a  French  company  on  the  spot ;  in  Oolfn  the 
apparatus  baa  to  be  imported  from  an  English  gas  oomiMUiy 
at  Malta.  In  the  rest  of  the  country  lighting  is  aniost 
exclusively  performed  b}'  means  of  petroleum  lamps  of 
Austrian  or  German  munufacture.  At  Syra  there  exista  no 
person  who  regularly  sells  lighting  apparrtosol  any  ^eorip* 
tion,  but  very  bad  porcelain  or  metal  lampe  may  Bometfansa 
be  picked  up  at  the  china  or  tin  shops.  Tbere  was  once  a 
proposal  that  Syra  should  be  lighted  with  the  electric  light, 
but  the  jKivcrty  of  the  municipality  and  political  reasons 
combined  to  prevent  it. 

Mr.  T.  B.  Sandwith,  her  Majesty's  consnH^eial  at 
Odessa,  writing  to  the  Foreign  Office,  under  date  of  1st 
August,  says  that  the  port  of  Odessa,  in  contradistinction 
to  the  town  of  that  name,  having,  for  many  years,  remained 
unlit,  even  by  oil  lamps,  and,  within  two  years  only,  being 
lit  by  gfu,  MS  at  mgfh  been  illuminated  by  electricty. 
An  tnstalbition  bat  been  completed,  at  a  coet  of  80,000 
roubles  (X8,400).  This  consists  of  6t  arc  lamps,  of 
2,000  c.[).  each,  and  of  two  lanterns,  one  at  o^ch  end  of  the 
breakwater,  which  runs  the  whole  length  of  the  j)ort.  The 
illuminating  power  is  senerated  by  two  of  Wilson's  vertical 
engines,  of  67  h.p.  eaeb. 

The  Orlnssa  Town  Council  has  just  assigned  a  sum  of 
20,0U0  ruubles  (X2,10u)  animally  for  the  working  expenses. 

The  new  installation  is  a  groat  boon  to  the  shipping 
interest,  the  whole  of  tbe  port  being  brilliantly  lighted  up, 
so  as  to  admit  of  the  loadmg  and  discharging  of  itSMMlS 
by  ni^— JAwni  sf  Tradt  Jounuk 
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TO  CORRBBPOHDIin. 

AU  Bighls  Efserved.  Seerelaries  and  Momgtrt  of  Compsmas 
are  invikd  to  furnish  notice  of  Medmgs,  Issue  of  New 
Shtm,  InstaUatiMS^  ConiraeU,  and  imfomation 
eonneded  wUh  Eledrkal  Enginerring  which  may  hi 
interesting  to  our  readers.  Imentors  are  informed  that 
mf  omwrf  vf  Mr  {mmiImm  mOmiM  t»  %t  wU 
ranrfw  MW  itit  MMjd>ralj0m 

AU  eommunicadons  intmded  for  the  Editor  should  he  addressed 
C.  H.  W.  BlQOB,  1S9-140,  SaiiOmy  Court,  Fleet  Street, 
loNAm  S,a  jMHfmim  mmmkalioHt  m  net  be 


TO  AfiVKBIlSfiBB. 

AiMrtiimmIt  tkoM  U  aiimud  to  the  Pnbmer,  189-140, 

Salisbury  Court,  Fleet  Street,  B.C.,  and  should  rcuh  him 
net  later  than  noon  of  2'kursdat/.  Sp«Ol»l  Twins  for 
a  uriet  eon  be  lurraaged  on  afjdieation. 

mvsmm  ^uutr-  m«  **wiirT  TCten"  idwUM- 

m«Bto«lll  be  charged  at  THREb:  WOHDB  forOin  VUHI 
wttk  ft  MUIMUM  «IUH<i  9t  SUPJWCS. 

TO  8DB80EIBEB8. 

'  Th«  EutCTRIUAL  Emqinkxr"  can  be  had,  by  Order,  from 
any  Nevmgmtt  M  Tom  vr  Cuimtrf,  and  at  the  various 
Hailway  Stations;  or  it  can,  if  preferred,  bt  ngfUed 
iiratfrom  tht  0§iu,  on  the  toiiowtty  terms: — 

*  OMMtla  e  BoMka         tl  maMm 

Uuitcil  KiuK-Joui...    5a.    3d.      ...     d«.  6d.      ...     13s.  Ovi, 

Within  thu  Costal  Uaion    4ii.    4d.      ...     8a.  8d      ...     17ii.  40. 

Cttbw  Plaeat..................  <hb  lOd.    ...    Ba.  84    ..     ISt.  bd. 

(Peti  tm  HjMn  ia  Advuwe.) 

tUuques,  post  Office  and  Postal  '  '  ^  yW  Subscriptions 
tmd  AdiiertmmmU  should  U  tnade  payable  to 
C  IL  W.  BiQGB,  1S9-140,  Salisbury  Cemt  fhd 
Skwtl,  LaHim,  and  k  crawf  '*  IMm  Sank" 

BOUND  VOLUMKB. 
yol*.  I.  la  Vll.  ii\ci\uit>t,  new  i&rit*,  of  '"Tiia  KLKcraicAL 
ByoiKsni*'  «fi»fHM»««wiy,  4«d«M»  k  had  bomtd  tn  Urn  aiolA, 

Ht  letirred,  price  S$.  6d.  Subtcribert  can  hart  thf  ir  i^irr*  C'jpie* 
bowii  for  St.  6d,,  or  covers  fvr  lnt*di»f/  can  be  (Atained^  price  St. 


WPOBTAMT  MOnCB. 


IFt  may  oceatumaUy  folUno  the  lead  or  our  Ameriean  Contetn- 
pomritSt  wyacwBy  when  they  poitU  out  a  airwieeallU  iwiy.  Tlujf 
art  not  badcioard  in  atkiwj  tknr  friend*  to  do  oil  ihey  can  for  the 
iMi/a««  the  paptr,  tt'e  ask  our  fnemd*  to  remember  tu.  No 
Paper  (ha  w*  Ammv  «wr  r^fime  Subteribtrs  or  Adveriiten.  Aor 
do  ire ;  in  Aid,  WT HHite  Mmi»  WiMm^  thathev^  gU  ttM 
ndxie  fur  thnr  mfmrv. 

ffiptcim«n  eofnet  of  the  paper  teiU  be  teiU  oti  request. 


WILUAM  SIUB6E0N. 

Prof.  S.  P.  Thompson  is  indefatigable  in  tracmg 
out  the  history  of  electrical  science,  and  in  the 
attempt  to  give  doe  eredit  to  tbose  irho  have  acUed 
to  our  knowledge  of  the  subject.    He  is  enamoand 
of  the  work  anil  position  of  William  Sturgeon,  ami, 
it  may  be  remembered  by  those  present,  made  some 
very  complimentary  remarks  as  to  Stozgeon's  po«p 
tion  in  the  history  of  the  subject  at  the  Society  of 
Arts  duriiif;  bis  last  Cantor  lectures.    Within  the 
last  few  days  Prof.  Thompson  has  issued  a  sm&il 
pamphlet — for  private    circulation   only — entitled 
"  William  Stnrgaon,  the  Eleetrieiaa ;  aBiogni|iliio8l 
Note  by  R.  P.  T."    This  pamphlet  has  accideutly 
come  into    onr    haruls — not    from    the  author, 
th&refore  we  dare  his  anger  in  publicly  attend- 
ing to  the  matter.    However,  after  all,  'BuL 
Thompson  desires  publidty  in  ttAt  one  of  tiM 
objects  he  has  at  heart  in  connection  with  Sturgeon 
is  to  find  the  whereabouts  of  "  a  portrait  of  Stur- 
geon, a  fine  oil  painting,  which  yna  fotmoAj  in  fh> 
possession  of  his  adopted  daughter,  Mrs.  Brierley." 
ThiB  portrait  "is  believed  still  to  exist,"  but  wLcre 
is  a  question  not  easily  answered.    At  any  rate, 
Prof.  Thompaim  has  aa  yet  been  nnahle  to  find  it 
This  search,  ae  many  another,  has  oomea  little  late. 
Mrs.  Brierley,  according  to  tho  tmnbstone  in  Prest- 
wich  cbturcbyard,  died  on  January  19,  1864 — not  so 
many  years  since.  Surely,  then,  given  due  publicity, 
there  most  be  etill  living  many  Mendaof  liSn.'BdieAi^ 
who,  visitirif;  at  licr  bouse,  would  remember  if  in  her 
later  years  the  portrait  was  in  the  house.  The 
pamphlet  does  not  tell  us  if  Luke  Brierley,  the 
hmband,  died  befinre  or  aftor  hia  nib,  or  ib  atiU 
alive.  U  dead  there  should  be  aoDM  near  relatious 
who  could  tell  how  the  furniture  was  dispersed,  and 
one  of  whom  may  have  possession  of  the  maob* 
loolced-for  pwtzait.  It  may  perhaps  be  refpurded  m 
a  bit  of  sentimentaliam  to  trouble  about  the  looks  of 
a  (lead  and  f»nne  electrician,  but  surely  in  a  B4'nse 
such  a  man  as  Sturgeon  has  done  more  good  foi 
mankind  at  large  than  some  of  the  pditiol 
men    whose    names    axe   zeoorded    in  ereij 
chill's  history  and  whose  portraits  hang  in  the 
galleries   of   the   homes   of   their  desceodaatb 
The  Marquis  of  Worcester  might  have  been  an  idwt 
aooording  to  the  views  of  his  eontemponries  for 
experimenting,'  with  steam,  but  those  who  c1cvc']op:'J 
the  use  of  steam  as  a  motive  power  have  dono  more 
for  their  kind  than  the  wholo  race  of  mouarchsof 
any  kingdom.  If,  then,  Storgeon  was  the  diBoovertf 
of  tliti  electromagnet,  he   discovered  a  piece  of 
apparatus  that  bids  fair  to  create  as  great  a  revo- 
lution us  did  the  discoverer  of  the  capabilities  of 
steam.  A  glance  at  Stu;geon*a  published  vSUxaut 
shows  how  vast  a  progress  has  been  made  since  his 
time,  and  should  rather  tend  to  modify  the  flnunt  ^ 
conceit  of  those  who  du  not  hesitate  to  assert,  practi- 
cally, the  itt&llibility  of  the  anthoritieB  they  woi^ 
or  claim  to  be.  Storgeon,  in  1843,  says,  *'  Various 
means  have  been  resorted  to  for  mcagnring  th* 
relative  degrees  of  galvanic  force;  but  as  every 
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attempt  has  failed,  I  have  introduced,"  etc.  We 
traat  Prot  Thompaon's  wrtion  will  be  the 
jaeons  of  unearthing  the  lost  portrait.    It  mi^t  be 

as  well  if  those  willint(  to  make  enquiries  were  told 
what  has  already  been  done.  Has  anything  been 
fonnd  out  about  LhIm  Brieriey  ov  bis  &mily,  or 
aboat  the  family  of  Ellen  Goihtes  (Mn.  Brierley)  ? 
Knowiiij;  what  has  been  Hone  mi^ht  save  someone 
the  trouble  of  going  over  the  same  ground  again. 

Might  we  also  suggest  at  this  time  of  credit-giving 
tihait  Dr.  P.  H.  Roget,  the  leoxetary  of  the  Boyal 
society  in  the  early  thirties,  1ms  not  reccivLHl  the 
amount  of  honour  dnc  to  hiiu  for  his  thoii  excellent 
treatise  on  electricity,  galvanism,  magnetism,  and 
dflcttomegnetism.  On  p.  64  of  "  EleotromKgnetiBin  " 
is  an  illustration  and  description  of  "  a  vety  powerfol 
temporary  magnet"  (an  cl©ctromannet> ,  but  no  rofcr- 
euce  to  Stturgeon  in  connection  therewith,  though 
cndH  18  given  in  other  things  to  Sturgeon.  The 
csperimenta  of  Prof.  Hott  are  referred  to  on  the 
same  page,  and  these  '\rp  described  by  Sturgeon 
iu  bis  "  Besearches,"  a«  is  duly  noted  in  Prof. 
Thompson's  new  work  on  "The  ISleotromagnet." 


TBLBPHONT. 

The  tligcusnion  on  telephony  in  London  has  been 
cttuuiued  in  the  Times.  Mr.  F.  Faitbfuil  Bcgg,  in  a 
letter  dated  Sept.  16,  offers  some  criticisms,  but  no 
iniamuttion.  Mr.  Wallace,  in  one  dated  Sept.  17, 
does  the  same*  and  only  one  or  two  sentenoes  of 
liii  letter  need  he  referred  to.  He  says  :  "  No  system 
Will  be  adopted  (that  is,  hy  the  new  company)  until 
it  has  secured  the  approval  of  a  commission  of 
ieduieal  experts.  To  them  will  be  sabmitted  Mr. 
Ueonett's  and  any  other  system  worthy  of  considera- 
tion "  We  should  like  to  ask,  Where  are  the  men 
to  form  a  commission  of  experts  to  sit  upon  sugges- 
tkms  oi  Bueh  men  as  Mr.  Bennett,  the  Government 
officials,  Mr.  W.  H.  Preeos,  Hx.  Heaviside,  and 
Mr.  Gavey  V  Why,  there  are  no  experts  who 
caa  hold  a  candle  to  these  men,  any  one 
of  whom  has  more  knowledge  of  the  subject 
tbsa  sny  doien  men  in  the  country,  excepting 
perhaps  one  or  two  of  the  National  Company's 
officials.  Messrs.  Preece,  Heaviside,  and  Gavey  are 
Government  officials,  and  certainly  will  not  be 
permitted  to  sit  on  a  commission  and  give  the  result 
of  tlunr  experience  to  furtb(  r  t}:a  [i^tns  of  a  private 
company.  Tliere  are  one  or  two  men  who  have 
becQ,  hut  are  not  now,  connected  with  the  National 
Gompany  who  are  keeo'Sighted  enough  to  know 
what  is  better  than  the  system  of  the  National,  but 
DO  single  person,  except  Mr.  Bennett,  as  yet  has 
contributed  to  this  discussion  who  may,  by  the 
gmttestsfeMtdi  of  theimaginatiim,  be  termed  a  tele- 
phonic expert.  It  may  be  that  these  experts  are  to 
be  bronght  from  the  Continent  or  from  America, 
though  what  they  can  know  about  the  peculiarities 
of  English  workini;  remains  to  be  seen.  The  Dnke  of 
Marlborough,  with  whom  wemiderstand  Mr.  Wallace 
is  workinf,'  in  this  matter,  «oMiPwhat  possibly  to  I'le 
surpnse  of  hia  colleague,  sketches  out  the  plauii  it  is 


proposed  to  adopt.  His  letter  appears  in  the  Times 
of  Wednesday  last,  and  is  reprinted  eleewhere.  The 
Doke  of  Marlborough,  however,  falls  into  error  in 

estimatinfif  the  difficulties  of  good  telephony  at  too 
low  an  estimate,  and  he  will  find  when  he  comes  to 
acttud  work  that  something  besides  twin  wires  is 
required  to  ensure  satisfaction  to  his  customers.  Let 
him  ask  i^fr.  Fletcher,  of  the  National,  where  his 
troubles  begin  and  where  they  end,  and  if  they  would 
be  ended  by  twin  wires.  We  fancy  Mr.  Fletcher  in 
rej^y  would  smile,  and  shalra  hn  bead.  There  ave 
other  points  in  the  Duke  of  ^rarlbornn^,'h's  letter 
to  %vhich  exception  might  be  taken  ;  and  if  we 
might  presume  to  advise,  it  would  be  that  the 
finaneiors  of  the  new  undertaldng,  havii^  obtained 
that  cheap  advertisement  ica  their  plans  this  discus- 
sion wa,R  intended  to  obtsun,  would  retire  into  the 
backgroimd,  carry  on  the  work  nature  has  given 
them  talents  lor,  and  employ  the  best  men  available 
for  organising  the  system  to  be  adopted  OH  the  twin- 
wire  plan.  It  was  perhaps  necessary  for  those  who 
intended  to  float  a  company,  and  ask  the  public  for 
money,  to  take  the  oourse  that  has  been  token,  but 
they  will  only  damage  themselves  by  entering  into 
technical  details  they  evidently  ace  only  slightiy 
familiar  with. 


WONDERFUL 

Really,  the  writers  in  the  daily  papers  must 
imagine  electrical  engineers  as  partaking  of  tiie 

tiature  of  gnomes,  burrowinf;  underneath  the  surface 
of  the  earth  and  working  in  the  dark  Acccrdinf^  to 
the  reasoning  of  the  Globe  we  require  au  mvention 
for  every  application  of  eleotrioity.  We  thought  ttiat 
something  had  long  ago  been  dons  towards  adapting 
the  electric  light  to  picture  galleries,  but  it  seems 
that  it  is  not  so,  for  quite  recently  a  young  firm 
"  registered  a  design  of  this  nature  (expressly  for  the 
illuminating  of  pictures),  and  already  thoy  have  com- 
missions to  fit  a  couple  of  galleries  with  their  patent 
reflector."  We  are  glad  to  hear  of  this  success,  and 
might  suggest  the  registration  of  a  des^  for 
a  reflector  to  illumine  the  various  public  docks, 
and  no  doubt  the  act  of  registration  would 
bring  further  orders.  By  the  bye,  is  the  regis- 
tration of  a  design  the  same  as  taking  a  patent? 
Our  contemporary  evidently  thinks  so.  We  are 
further  informed  that  "  if  the  cnterpriBe  be  successful, 
it  may  not  be  very  long  before  the  National  Gallery 
becomes  an  agreeable,  cool,  and  entertaining  evening 
resort."  There  has  bsMi  no  time  within  the  past 
ten  years  when  the  National  or  any  other  picture 
gallery  mnld  not  have  be'Mi  'nccessfully  lighted 
electncaily.  It  is  nearly  thai  tmie  ago  since  we 
WW  at  iMSt  one  private  gallery  so  lighted,  and  we 
understand  the  light  has  been  used  continuously 
since  it  was  installed  without  a  failure.  We 
should  hardly  like  to  hint  that  the  lighting 
of  such  gaUeries  electrically  depended  upon 
the  designing  of  a  reflector.  There  certainly 
has  been  no  delay  through  lack  of  reflectors :  the 
delay  has  been  caused  more  from  lack  of  money  ox 
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inclination.  It  is  very  ctisy,  also,  to  sugtjost  the 
lighting  of  tliiiiaudof  tbat  public  building;  but  other 
coDsidwatioDs  tban  tbe  poanbilitieB  of  snch  lifting 
have  to  be  taken  into  account.  There  is  the  initial 
expenditure,  the  maintenance  of  the  light,  an  extra 
expenditure  in  ali  directions  from  having  the 
btdldings  open  through  longer  hours.  If  the  Qhbe 
will  do  its  best  to  educate  tbe  Treasniy  and  the 
House  of  Commons  up  to  tlie  point  necessnr}'  to 
permit  this  extra  expenditure,  the  eloctrical  engineer 
urill  not  be  foond  lacking  in  suitable  apparatos.  So 
far  M  lighting  is  concerned,  and  to  a  great  extent  so 
far  as  the  transmission  of  power  is  concemed,  the 
only  deficiency  in  carrying  out  any  idea  is  money. 


LITEHATURE. 


TlM  slWBtats  ar  SfMUBto  SMUlolty  nad  MacnsUm.  By 
Pwur  ATUiraoK,  A.M.   Croabjr,  Lookwood  Md  Son. 

That  part  of  tho  year  which  is  usually  called  winter  is 
approachinfj,  though,  perhaps,  the  climatic  conditions  may 
not  materially  ditler  from  those  persiRting  during  tho  period 
called  summer.  However,  the  coming  time  is  devoted  more 
to  books  tbaa  tbe  immediate  past,  and  it  will  be  necessary 
to  refer  to  the  accumulation  upon  our  table.  Dr.  Atkinson 
baa  compiled  a  very  readable  matuial  of  tho  u.sual  pattern. 
He  discourses  in  a  simplo  way  of  the  prominent  phe- 
nomena and  a]>paratii8  pertaining  to  tbe  subject,  and 
may  be  aeknowledged  to  have  nirly  met  tbe  scheme 
design — ^vii.,  a  book  "  for  learners  rather  than  for  the 
l«irned"  It  is  perhaps  lucky  that  Edison  bar]  not  uttered 
his  doubts  of  Ohms  law  and  mathematical  conclu.sioiis 
before  this  work  was  written,  or  the  author  would  have 
waited  for  the  new  Edisonian  electrical  manual  that  will 
save  %  world  of  labour  and  put  us  all  right.  Still,  with  all 
who  stand  afar  off  and  admire  authorities,  this  book  «rill 
be  welcome,  ais  beinii;  clear  in  style,  amply  illiit-tratod,  atul 
altogether  according  to  "  Cocker. "  One  sut^ment  will  bo 
read  with  some  astonishment, comingfitUD America — viz.,  tbe 
oreditiag  of  Hughes  (and  we  deem  correctly)  with  tbe 
invention  of  tbe  micropbona  Dr.  Atkinson  matt  be  com- 
mended for  such  boldness.  Altogether  the  book  is  very 
readable  and  just  what  the  general  reader  wants. 


Jkn  IMndBBtUa  <•  the  Hatboutloal  Tliemry  of  Oeetrlolty  mi4 
IbsavtlBBi.  By  W.  T.  A.  Ehtaob,  M.A.  Clarendon  Pren, 
Oxford. 

^  This  book  is  written  purely  from  the  scholastic  point  of 
view,  and  as  such  must  be  judged.  It  is  hard  to  realise 
wherein  the  practical  value  of  such  a  book  lies.  Tho 
examiner  has  to  set  questions,  the  student  has  to  answer 
them  in  order  to  pas.s  examinations.  That  is  the  fad  of  the 
era.  When  the  student  has  satisfactorily  answered  tho 
quMtions  he  is  a  learned  man,  though  if  a  dynamo  ma 

rking  he  might  be  unable  to  adjust  the  brushes.  The 
of  this  claas  of  book  and  the  system  it  representa  is  to 
make  tho  subject  as  difficult  to  the  student  a.s  {possible, 
and  at  tbe  end  of  bis  student  career  to  leave  him  with  as 
little  real  knowi^ge  as  possible.  Our  American  brothers, 
in  tfaeir  dry  oatier-of-faot  way,  laug^  at  tbe  f^ystcm  in 
thehr  Kttle  jokes.  Thus,  an  intelleetttaMooking  man,  in 
goggles,  happens  to  be  in  the  country,  and  being  of  an 
enquiring  mind,  asks  tho  man  in  the  tialJ  a  lot  of  questions. 
What  is  growing  in  tbat  field  7  Turnips.  And  in  tbat  ? 
Com.  Dmt  me  1  What  is  that  animal  1  Oh  i  that's  a 
eow ;  and  so  on.  In  the  end  the  nan  in  the  leld  enquires 
the  profession  of  the  questioner,  and  hears  that  he  is  the 
editor  of  an  agricultural  paper,  and  has  been  editor  for 
20  years.  But  we  must  be  thankful  for  small  mercies,  and 
thank  Providence  that  Ozfoid  and  Cambridge  men  have  not 
yet  pnt  out  brass  plates  or  sounded  brasen  tnimpetii  to  pro- 
claim that  they  jjractise  as  "  consulting  engineers."  Having 
said  thus  much  against  a  system,  and  expressed  inability  to 
api  r  c  \y\th  I'opc,  that  "  whatever  is  ia  right,"  we  are  bound 
to  admit  that,  aocepttng  tbe  situation  as  it  stands,  the  book 


before  us  is  one  of  the  best  ever  issued  in  the  interests  d 
tbat  system.  Given  the  necessary  mathematical  knowledoe, 
the  student  is  here  presented  with  an  excellent  epitome  of 
the  subject.  To  point  tbe  moral  of  our  story,  take  as  la 
example  the  last  paragraph  in  the  book,  relating  ui  tLi; 
most  interesting  topic  of  the  hour — the  transmission  of 
power: 

"13.  TransmUdnn  of  I'moer. — Sometimes  a  dynamo  is  u»l 
at  one  station,  where  there  is  a  source  of  energy  ;  to  develop 
a  current  and  drive  a  motor  at  a  distant  station,  where  won 
is  required  to  be  donei  by  means  of  conducting  wirei 
between  the  two  stationa  This  operation  is  generaUj 
called  the  '  transmission  of  power.' 

"Suppose  wc  have  a  .series  dynamo  and  series  motor. 

"  Let  E  be  the  E.M.F.  developed  by  the  dytiama 

"  £'  tbe  back  EXfiiJ'.  developed  by  tbe  motor. 

*'R  the  entire  resistanee  of  toe  dwcnit  focmsi  «f 
dynamos,  motor,  and  conductom 

**  I  the  current  passing. 

"  TIm  ekotrieal  mugj  developed  per  aaoOBd  is 


'*  Tlis  work  dene  par  second  by  the  motor  is 
"  The  work  loet  in  heating  eoodiMloce  is 

**  The  intrimie  elBeienqr  of  the  acrengSBMnt  is 

ET 
W 

"  Suppose  we  ineresse  E  and  E*,  keeping  £  -  Ef  couitaiiL 

Then  the  energy  lost  in  heating  conductors  remains  th« 
same  as  before ;  but  both  the  efficiency,  E'/E,  and  tbe 
activity  (E-  E'}^/Ri,  are  increased. 

"  Thus  it  is  advantageous  to  ran  at  high  KMJ'.'a" 
This  is  ali  very  pretty,  but  the  student  should  eonult  s 
text-book  to  find  out,  say,  the  loss  in  tho  motor,  the  loain 
tbe  leads,  the  \om  in  the  generator,  and  so  on.  He  vranU 
to  know  the  power  he  must  put  into  the  motor  to  get ) 
horse-power  on  the  shaft  of  the  motor :  nnre,  he  wsott  M 
Itnow  tbe  power  he  must  pnt  into  the  shaft  of  the  pxmHf 
in  order  to  get  under  tbe  given  conditions  a  horse-po«« 
delivered  at  the  shaft  of  the  motor.  What,  again,  we  uk, 
is  the  practical  value  of  a  book  professing  to  treat  tbe 
subject  in  an  advanced  manner,  that  leaves  us  in  ignoranct 
of  snch  qnestions  t  and  we  doubt  ff  the  most  gifted  mAt! 
would  get  more  practical  knowlod  -n  from  thi.s  and  siniilir 
works,  than  he  wouUi  from  a  |>ocl\ot  book  crammed  wti 
formuliT.  In  fact,  all  the  examination  system  provisk-ius 
with  in  tbe  way  of  books  is  of  the  character  of  *  more « 
less  elaborate  way  of  developing  fennnbe. 


The  ArtUunatle  of  SlMtrlelty  — A  HmmuU  of  KlMtrleat  CaiMl» 
Uona  by  Artthmetloal  M«Uiods.  By  T.  O'Cunur  Si^t^r, 
I'ii.D.  New  York  :  UonloyandCo.  London:  E.  and  F.  N- 
Spon. 

The  title  of  this  book  pretty  well  explains  itpurpoct 
The  method  is  to  state  a  rule  and  then  work  out  •> 

example  Thus  74  rules  are  given  dealing  with  pntcticii 
requiromenta.  An  example  will  be  the  best  mesni  of 
showing  the  value  of  the  book.    On  page  96  is  given : 

"  Rule  7 1.— One  volt  E.M.F.  is  geoorsted  by  the  eottiiig 
of  1 0'  (100,000.000)  lines  of  force  per  second 

"  K. 'amply. — A  single  convolution  of  wire  is  bent  into  the 
furm  of  a  recUiu^le  7x14  inches.  It  revolves  25  tinw  * 
second  in  a  field  of  20,000  lines  per  square  inch.  Witt 
E.M.F.  will  it  develop  at  its  terminals  1 

''Solution :  Tbe  area  of  the  rectangle  is  7  x  14-96 ^OM 
inches.  Multiplying  this  by  the  lines  of  force  in  a  iquiw 
inch,  we  have  98  x  20,000=  1,9GO,000.  Each  side  o<  tk» 
rectangle  cuts  these  lines  twice  in  a  revolution,  and  malt^ 
25  revolutions  in  a  second.  This  gives  25  x  2  x  1,9C0,0M  ' 
98,000,000  lines  cut  per  second,  corresponding  to  98  x  10'  < 
10-«- 98  X  10-*«>^  voitsE^J'.gBiisratMl.si^Vlfl/IS^ 
=  {^^  volts." 

A  series  of  16  tablet  at  the  end  «ddi  to  tiief«lfle«f 
little  book 
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Sr.PAMCRAS  CBHTBAL  ELECTUC  LIGHT  STATION. 


On  Monday  the  central  electric  light  Btetion  of  the  Vestry 
of  St,  Pancras  was  sUrtcd  for  the  first  time  of  runnirif;,  and 
baring  been  furtunate  enough  to  be  presont  on  this  occasion, 
we  are  pleased  to  be  able  to  give  some  preliminiiy  uiforma- 
lion  about  thii  itationy  which  is  one  Uiat,  baenu*  oi  its 
pablie  ownerehip,  will  iliare  with  the  Bradford  electric 
itatiOD  the  interest  nf  raiiniL'ipalities  in  all  parts  of  the 
country.  We  do  not  mean  to  intimate  that  the  statiuii  is 
yet  in  the  position  to  supply  lights  to  public  or  private 
emomm,  though  thia  will  doubUeas  be  the  case  in  a  few 
dap  er  weehs  at  inoet,  but  tiie  machinery,  which  has  been 
in  proce&3  of  erection  for  some  months  past,  is  now  in  part 
readjr  for  work,  and  Monday  witnessed  the  iirsl  trial  run 
aod  the  lighting  up  of  the  atakiOD. 

The  Veatijr  of  St.  Panoraa,  aa  will  he  Nmembered,  having 
olitcined  their  own  provinonal  order  fn  1883 — t"^ncipally 
thrni)(jh  the  continued  exertions  of  Mr.  T.  Eccleston  Gibb, 
sided  by  Mr.  Andrew  Sweet  and  Dr.  Walter  Smith — 
instructed  Prof.  RolHnaon,  M.LG.E.,  of  7,  Victoria-street, 
W«tnunster.  to  prepare  pbtiia  and  apeciftsationa  for  public 
tander.  The  St.  Faneraa  Electricity  CSommittee  took 
eitreme  pains  to  procure  the  best  and  most  complete 
ivitem  for  tbdir  purpose.  They  commissiuiied  Dr.  Uopkinson, 
I^.K.S.,  to  colloborate  with  Prof.  Robinson,  who  was  retained 
M  their  engineer  and  adviser,  and,  finall v,  bef  oie  the  tenders 
'  ««ra  accepted,  to  nalte  assoranee  aouhly  aure^  called 
on  Mr.  W.  H.  Preece,  F.R.S.,  to  examine  and  report  upon 
lh«  whole  scheme.  This  waa  found  "  very  complete, 
thoroughly  considered,  and  well  worked  out"  The  cipa 
citjr  of  the  station  was  kid  oat  for  10,000  16<.p.  incun- 
ikacent  lampe  and  40  are  lanps,  to  he  supplied  by  means 
of  direct-driven  high  speed  engines  and  low  tension 
dynamos,  aided  by  accumulators,  on  the  three  wire  s^sioin, 
"ith  a  sub-station  of  accutniilators  at  a  distance  from  the 
g^flontiog  stcktioD.  The  following  were  the  accepted 
twdam: 

I.  AiMAvti  lCeiSfe.Kl«k«)MlBaadaU....   £*jn»  0  0 

1  BuSm,  «te,t  ^nefishsDok aad  Wikox  Compua  3,074  10  0 
t  titgrnttt  dmamoit      t  Msaaie.  WiUiaa  and 

RobiaMia    16^327  0  0 

{.  SviiclAoardk  :  Klcctric  Coostrnction  Corncnathm  1,313  1  0 
i.  Bautriu :  Elecuic  Construction  Corpocallon......     2,745  1'2  6 

&  Tmcku :  lAaasrs.  MowJem  and  Ca   9.501  0  0 

7.  JrafiuiH«Mfa.Clark.Miriitad,aiiACo....         l^M  0  0 


480,946   4  3 

Add  for  royalty   909  0  <J 

Total  4  3 

The  foundation  of  the  central  station  was  laid  on 

November  5,  1890,  with  due  formality,  by  the  church- 
wardens of  the  parish  of  St.  Fancrus.  Since  that  time 
warh  ina  been  piuahed  vigorously  forward,  with  the  result 
thst  BOW  very  nearly  the  whole  plaat  ia  erected,  and  all 
•ill  certainly  be  in  full  working  onler  in  plenty  of  time  for 
the  forthcoming  lighting  season. 

The  St,  Pancras  el&ctric  light  station  lays  at  the  back 
of  the  Hampstead-road  a  short  distance  from  the 
n{^r  end  of  Tottenham  Couri-road,  the  exact  address 
wing  47,  SUnhope-street,  N.W.  It  lays  amidst  a  number 
of  rather  dull  houses,  the  Htatioii  site  being,  in  reality,  con 
verted  house  property,  the  otticea  still  being  hardly  diiiiin- 
gnithable  trom  the  neighbouring  houses.  At  the  back, 
itowever,  over  %  eonaiderable  site,  exteosire  eha^gea  have 
Insn  nnule,  and  a  hanibome,  spacious,  and  eonvenient  eleetrie 
station  haa  taken  the  place  of  dingy  suburban  gardens, 

I'assing  through  the  otLces  and  passages,  where  tiio  work- 
Ditn  are  at  work  polishing  and  connecting  the  solid  strips 
oi  rolled  copper  which  are  to  form  the  three  wire  distri- 
buting dieuit  on  Messrs.  lAtimer  Cbu'lc's  system,  we  come 
•Bto  a  long,  spacious  engine  and  dyr-'smo  room.  All  the 
•ay  down  this  engine-r«K}m  are  arranged  1 1  acts  of 
coinVitied  Willans  and  Robinson  triple-exjiansion  engines 
and  Kapp  continnons^urrent  dynamos,  the  latter  made  by 
UsNR.  Jehnaon  and  Phillips,  Oharltoo.  Of  these  1 1  seta, 
eight  engines  and  six  dynamos  are  already  erected,  and 
several  of  the  others  boini^  in  a  forward  state  of  the 
procesh  of  erection.  The  dynamos,  v.  in  h  .re  low-tension 
nx-pole  coQtiouoas<curreot  machines  with  immense  drum 
vmitarsa  of  tho  ^wrat  dedgpi,  are  m»de  of  variola 


voltages  from  110  up  to  145  volts,  and  of  about  700 
amperes  each — some  for  supply  direct  on  the  three-wire 
mains,  others  for  supplying  distant  points  for  charging 
batteries  both  in  the  chief  station  and  the  sub-station  of 
batteries.  Two  of  these  engines  and  dynamos  were  running 
on  our  visit,  others  will  be  started  tiay  by  day  as  completed. 

The  boiler-room  is  down  some  stcjis  to  one  side,  and 
contains  a  very  complete  arratigcmcnt  for  the  purpose. 
The  boilert,  of  the  Ikbcock  and  Wilcox  type,  are  five  in 
number,  ranged  all  side  by  side,  and  work  at  the  pressure 
of  1501b.  per  sijuarc  inch.  .\k  the  station  is  far  from  water 
supply  other  than  the  town  water,  arrangements  bad  to  be 
made  to  use  the  water  of  condensation  over  and  over  again. 
Under  the  whole  outiide  yard  ia  a  hm^  tank  17ft.  deep, 
which,  in  the  first  place,  will  be  filled  mth  town  water,  ami 
afterwards  little  more  will  be  re*|nired  except  to  replace 
that  lost  by  evaporation.  The  exbau.st  pipe.s  from  the 
mf^M  come  back  to  a  well  near  this  tank,  wherein  i.;  placed 
a  nsny  eondenaer,  attpplied  with  water  irom  the  tank.  The 
exhaust  steam  thus  eondenaed  rf  see  in  a  amalter  tank  and 
overflows  into  the  supply  tank,  from  whence  it  is  pumped 
by  a  Willans  and  Robinson  pump  into  the  boilers.  When 
this  condensed  steam  is  not  requiiw^  or  the  tank  beeomea 
too  hot,  a  separate  pair  of  Tangyo  pumping  eaginea  are 
put  to  work,  which  draw  the  hot  water  out  of  the  hot-water 
tank  and  force  it  np  to  a  cooling  arrancjeraent  made  of  corru- 
gated iron  plates  ftistened  around  the  chimney  stuck  part 
way  up.  Down  these  the  hot  water  trickles,  cooling  on  its 
path,  and  eventually  finds  its  way  back  to  the  large  cold< 
water  tank 

The  boiler-room  also  contains  another  small  entjino  atid 
an  air-compressor  pump.  This  is  used  for  forcing  dry  air 
into  the  conduits  for  the  electric  light  maiJiSi  to  keep  away 
moisture  and  prevent  electrical  leakaM. 

Passing  down  stairs  we  come  to  a  large  cellar,  in  which 
the  main  battery  of  accumnlattir  cells  i.?  arranged.  This 
battery  consists  ui  lar^^esizbd  E.r.S.  celU,  in  two  long 
double  rows,  12C  each,  on  solid  racks,  numbering  thus  252 
in  alL  These  batteries  were  not  yet  in  use,  and  are  to 
receive  tbeir  first  charge  of  S4  hours  this  week.  STo  special 
arrangements  seemed  to  lie  made  for  ventilation  or  for 
fittings  to  Insist  acid  fumtu,  and  these  {irecautions  will 
probably  have  to  be  made. 

Down  one  side  of  the  engine-room  is  an  immense  and 
awe-inspiring  awftehboard,  looking  like  the  sigoaUboz  of  a 
raihvay  junction,  with  78  handles  and  20  huge  omnibus  bars, 
all  painted  alternately  red  and  blue  for  positive  and 
negative  terminals.  On  this,  the  dynamos,  cells,  and  various 
main  circuits  can  be  adjusted  and  balanced  and  the  pressure 
of  cells  regulated. 

The  mams,  as  wo  have  said,  are  on  the  three  wire  system 
ujxjn  the  plan  devised  by  Mes-srs.  Clark,  Muirhead,  and  Co., 
a  mtKlification  of  the  syst<.'ni  already  adopted  by  them  for 
the  St.  James  and  Pall  Mall  station.  Solid  copper  strips 
are  phoed  edgewise,  and  short  stoneware  earrien,  having 
three  grooves,  are  placed  at  intervals,  one  under  and  one 
over  these  copper  strips,  the  whole  being  screwed  tightly 
together.  The  copper  strips  arc  liin.  wide  by  about  ^\yin. 
thick,as  coming  from  the  rolling  mill.  They  are straighteoed, 
the  ends  punched  and  polished,  then  the  ends  riveted  to- 
gether, and  the  whole  lengths  drawn  tight  hy  screw-tackle. 

Maimi  arc  already  laid  down  the  whole  length  of  Totten- 
ham Court-road,  along  High-street,  Euston-road,  and  along 
£ndsleigh  gardeoa  and  around  to  the  reeidential  diatrict  ol 
Tavbtoek-equare.  Down  Tottenlkam  Coortrroed  a  large 
pncirrr:  vtic  tube,  some  time  ago  used  for  the  transmission 
of  parcels  by  the  post  ofliccs,  but  now  disused,  and  the 
property  of  the  Vestry,  has  been  utilised  as  conduit  for  the 
electric  light  mains,  to  the  saving  of  some  considerable 
amount  of  the  ratepayers'  money. 

The  distant  su^  =Mti-:ri  consists  of  a  further  set  of 
accumulators  placed  la  .m  underground  chamber,  dug  out 
and  built  under  the  street  just  opjxisitc  the  CoMon 
Memorial  Statue,  in  tho  Hampstead-road.  This  sub- 
station will  be  charged  by  two  of  the  dynamos  wound  for 
the  voltage  required,  and  will  supply  the  district  at  the 
same  voltage  as  from  the  central  station — viz.,  220  volts  on 
the  three  wire  system,  in  two  eeetione  of  110  volta  caeh 
between  the  house  terminals. 

It  may  be  intenetl^g  hare  to  temind  oar  readen  thaik 
•  ■  uigiiized  by  TLi 
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tfaa  tMentiy  »|)poiiitfld  deetrieal  enginear  to  tbe  Vettiy  is 
Vr,  Buxon,  late  outside  manager  to  Mr.  Wilson  Hartnell; 
anj  to  mention  that  the  resident  engineer  to  the  station 
just  ap[ioiuted  is  Mr.  Ec!gar  Mappio,  late  otiperintondcnt  of 
the  Brighton  Metropole  installation,  at  one  timo  with  the 
International  Telegraph  Company,  later  witli  Meam. 
Fielding  and  Piatt,  hydraulic  engineers,  of  Gloucester, 
and  more  recently  in  charge  of  the  construction  of  Mr, 
Holroyd  Smith's  electric  railway  at  Blackpool, 

The  station  seems,  so  far  as  can  be  judgod  from  its 
prewnti  condition,  aa  satisfactory  an  arrangement  as  the 
VeetiT  could  desire,  and  both  the  Vestry,  their  advisers, 
and  the  contractors  are  to  be  congratulated  upon  the  tihow 
they  have  made.  The  eyes  of  every  inaiiieip.il  miihority 
and  of  every  municipal  engineer  will  be  upon  them,  and  it 
therefore  behoves  everyone  to  turn  out  their  very  beat  work 
and  maka  tha  itetioa  tooroa^ly  latiiafactoiry  ma  oomplafea. 


THB  SHORT  OBAILB88  HOTOB. 

Tbe  part  of  an  electric  street  railway  motor  which  is  by 

all  odds  most  liable  to  break  iti  service  is  tho  transmission 
machinery.  The  older  motors  of  all  types  were  furnished 
with  metal  gears.  These  broke  so  often  that  wood  or 
rawhide  teeth  were  substituted  and  a  better  eervice  thus 
obteined.  Nevertheless  the  use  of  a  complicated  train  of 
gears  has  long  been  recognised  as  out  of  place,  and  several 
attempts  have  been  made  to  overcome  tbe  defects  of  this 
eonatnietion.  A  successful  type  of  gearlcss  motor  ii  now 
manofaetured  by  the  Short  Eieetcio  Bailway  Ooapaay,  of 
Cleveland,  0. 

It  is  possible  tn  design  an  electric  motor  of  given  power 
(say  15  h.p.)  upon  two  general  plans.  In  the  first,  we  have 
an  armature  revolving  at  high  VpBtd  Ul  ft  weak  magnetic 
field.  In  the  aeoond«  we  hava  an  armatare  ravolnng  at 
low  apeed  in  a  more  powerfnl  magnetfe  field. 

Toe  double-reduction  motor,  long  the  standard  in  street 
railway  practice,  is  a  machine  of  tho  first  typo — one  in 
which  the  armature  revolves  at  high  speed  in  a  weak 
nttnetie  field.  Its  cbaiaoteristios  are  the  following : 

It  haa  two  poles  separated  by  a  wide  cylindrical  magnetic 
gap  in  which  a  long  (fnim  armature  revolves. 

There  is  the  least  possible  amount  of  iron  and  cop|)er  in 
the  machine  for  its  output  in  power,  the  armature  speed 
being  a  nuudmam  with  safe  r^gud  to  the  effect  of  ceatri- 
fngal  foreei  In  order  to  bring  this  high  armatare  apeed  to 
a  point  where  it  can  be  utilised  Oft  the  car  axles,  two  re<luc 
tions  are  necessary,  so  that  for  a  complete  30  h.u.  car 
equipment  we  find  eight  gears  and  pinions,  12  double 
beanoKS  repairing  special  self -oiling  arFangementa,  together 
withantfgennrnberof  bolts,  note,  aMotherandesIrable{)aru. 

The  high  speed  of  armature  pinion  and  ititcrmcdiato  gear, 
and  the  constant  wear  on  the  other  gears,  make  frequent  ' 
replacements  necessary,  and  at  consequent  large  expense. 

The  siqg]»wdaction  motor  is  an  advanoe  on  tbe  double- 
rednetion  motor,  and  is  a  step  in  the  right  direction — but 
it  is  otdy  a  step.  In  this  form  of  machine  as  it  is  now 
built  by  the  various  companies,  wo  have  either  a  ring  or  a 
drum  armature  revolving  between  massive  |>olo-piece8  at 
ft  apeed  of  about  one-half  that  of  tbe  double-reduction 
annatara.  Tbe  weight  of  the  machine  Is  considerably 
increased  because  of  the  fact  that  the  magnetic  gaphotwcon 
the  two  pole-pieces  is  increased  rather  than  dinjinishcd, 
makio^  it  neccsary  to  increase  their  strent'th  liy  adding  to 
the  weight  of  iron  and  copper  in  tbe  fields  and  armature. 
There  are  still  two  (in  one  type  recently  brought  out,  four) 
heaTy  gears  in  each  motor  equipment,  toeether  with  eight 
bearfngf,  bolts,  nuts,  etc.  The  amount  of  space  taken  up 
by  the  motor  beneath  the  car  is  sumowhat  radaeed,  but 
there  is  still  a  very  material  complication. 

In  the  gearless  motor  designed  by  the  Short  Company 
it  is  believed  that  the  final  form  has  been  reached,  fieferring 
to  the  machine  in  a  general  way,  it  will  be  seen  from  the 
cuts  that  all  tbe  gearing  is  absolutely  eliminated,  the 
number  of  bearings  is  reduced  to  two  on  each  motor,  and 
four  in  the  eqaipment.  The  armature  speed  comes  down 
to  the  minimum — ^namely,  that  of  the  car  axles  iu  practical 
operation.  The noiae of  the  gearing  and  "squealing"  of 


the  brashes  on  the  eomnatator  are  entirely  obviated,  aad 

there  are  but  three  wearing  parts  on  each  motor. 

Tho  intensity  of  the  magnetic  field  is  now  at  its  maximtiia, 
this  eiTect  being  due  not  to  a  material  increase  in  tho  weight 
of  armature  and  pole-pieces,  but  to  the  wholly  differeotmetlm 
of  construction.  Inatead  of  two  magnate  w«  find  eight; 
instead  of  a  wide  magnetic  gap  we  find  one  extreaielj 
narrow,  with  consequent  enormous  intensity  of  the  field  of 
force.  Instead  of  a  drum  armature  of  small  diameter  we 
find  a  ring  armature  of  comparatively  large  diameter  and 
increased  leverage^  the  aom  total  bflifa^  that  we  hava  h«t 
in  full  measure  a  motor  of  tho  second  type — namely,  one 
with  an  armature  involving  at  low  speed  in  an  intaiue 


Pm.  1. 


nuignetic  iield,  exerting  a  power  fuUv  equal  to  the  mctar 
with  gearing,  and  at  a  considerable  less  ezpenditnre  of 

current    i.f.,  roal    since  all  friction  of  gearinj;  is  eliminated. 

Tho  motor  is  complete  in  itself.  It  is  not  keyed  to  the 
car  axle,  nor  does  it  touch  at  anv  point.  The  motor  ss  s 
whole  can  be  taken  off  the  ear  axle  after  removing  a  whesL 
The  weight  of  the  two  motors,  forming  a  30-h.p.  ctiuipnient, 
is  distributed  over  tho  entire  truck,  but  it  follows  from 
what  is  said  above  that  no  part  of  the  motor  is  borne 
diroctly  upon  car  axles.  Both  motors  are  flexibly  st^ 
l>enddd  at  both  ends,  so  that  poandinig  on  the  rails,  jolting 
and  jarring  of  truck,  crystaYisatioinof  motor  frames,  wbesbi 
and  axle  of  truck  arc  entirely  avoMod.  The  anaatoraii 
always  and  necessarily  central. 


Fia.2. 


The  field  magneto  are  eight  in  number,  four  on  each  skis 
of  tho  armature.  They  face  each  other  at  a  distance  « 
only  lOin.,  and  thus  form  a  most  inlcnso  iiia^'nciic  tieU- 
The  magnets  are  bolted  to  the  framework  of  tbe  motor,  m 
the  centre  of  which  are  tbe  bearings  which  carr^  the  holluir 
armature  shaft,  presently  to  be  described.  The  daiible 
arms  running  out  from  the  framework  to  the  cross  girden 
on  the  truck  make  pruviainii  for  the  suppoi  t  of  tlie  out"* 
motor.  Tho  insulation  between  these  brackets  and  ll** 
girders  is  provided  by  means  of  heavy  rubber  bu'bingt, 
through  which  pass  the  bolts.  By  removing  the  boltf 
attaching  tho  fields  to  the  supporting  framework  the  toiH 
may  be  ({uickly  ukeri  out,  either  for  repair  or  to  OMJn 
easily  get  at  the  armature. 

The  armature  is  keyed  to  a  hollow  steel  shaft,  which  u 
concentric  with  the  axle  of  the  truck,  an  inside  clearance  ot 


lio,  all  around 
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consists  of  a  laminated  iron  core,  upon  which  are  mounted 
separate  and  entirely  independent  coils,  following  the  well- 
known  methods  of  the  Short  double-reduction  type  of  motor. 

Mounted  upon  the  hollow  shaft,  close  to  the  armature  is 
Uie  commutator,  which  is  protected  from  injury  by  the 
rorrounding  pole-pieces.  The  commutator  is  massive  in 
construction  and  of  large  diameter,  the  idea  being  that, 
because  of  ite  massiveness  and  slow  speed,  the  wear  will  be 
reduced  to  a  minimum,  and  the  replacing  of  the  commu- 
utor  will  occur  only  at  long  intervals.  On  the  ends  of  the 
hollow  shaft  in  the  old  type  of  motor  wore  rigidly  mounted 
two  discs,  the  peripheriea  of  which  were  insulated  from  the 
hobs  by  the  special  wooden  web  construction  which  is  a 
distinctive  feature  of  the  gearing  in  the  Short  double- 
reduction  motor.  Between  the  commutator  and  the  disc 
on  the  one  side  and  the  armature  and  the  second  disc  on 
the  other  were  the  bearings,  which  aie  carried  by  the  motor 
frame. 

It  has  been  before  said  that  the  motor  has  no  connection 
irbitevor  vritb  the  car  axles ;  it  follows,  therefore,  that  it 
a  necessary  to  provide  means  of  propelling  the  car  by 
making  some  at- 
tachment between 
the  hollow  arma- 
ture shaft  and  the 
wheels.  This  was 
formerly  done  very 
simply  by  means 
of  heavy  coiled 
springs,  which  ex- 
lendod  from  the 
peripheries  of  the 
armature  shaft 
discs  to  bosses 
on  the  wheels,  as 

ihown  in  Figs.  1  and  2.  These  springs  were  of  great 
strength,  and  could  pull  a  very  heavy  weight  with 
hot  slight  extension  or  compression.  As  they  wore 
attached  to  both  disc  and  wheel  ujwn  circles  of  the  same 
radim,  their  effort  was  a  nearly  direct  circumferential  pull. 

The  company  has  recently  changed  its  method  of  con- 
necting tho  driving  sleave  with  the  wheels,  the  system 
Olnstrated  in  Figs.  1-3  not  meeting  with  tho  approval 
of  street  railway  officials.  In  the  new  plan,  a  three-armed 
spider  is  keyed  to  the  end  of  the  armature  sleave,  as  shown 
in  Fig.  4,  taken  from  the  Strut  Railway  Journal.  At  the 
end  of  each  arm  is  a  rubber  cushion,  which  presses  against 
logs  on  the  wheels  and  thus  rotates  them.    The  spider  is 


Fig.  3. 


Fio.  4. 

intended  to  revolve  the  wheel  it  presses  against  in  one 
direction  only.  To  provide  for  backward  as  well  as  for- 
ward motion,  the  spiders  are  arranged  on  the  four  wheels 
of  the  truck  in  such  a  manner  that  the  forward  loft  and 
w  right  wheel  are  driven  ahead  by  the  motor,  and  the 
other  wheels  are  driven  when  the  car  is  moved  in  the  oppo- 
«U!  direction. 

From  the  centre  of  the  axle  to  the  bottom  of  the  casing 
"  12|in.  On  a  36in.  wheel,  which  we  strongly  advise,  not 
finly  in  the  gcarless,  but  in  other  types  of  motor,  there  is 
ihusa  clearance  of  5]in.  which  is  ample  for  all  purposes. 

At  a  gpoed  of  10  miles  an  hour  tho  armature  revolves  at 
9<  revolutions  per  minute  with  a  36in.  wheel.  The  equiva 
lent  jjieed  of  the  single  reduction  motor  would  be  at  least 
IW),  and  of  a  double-reduction  motor  about  1,200.  The 
enormous  advantage  of  the  gearless  form  over  all  others  is 
IQUB  clearly  evident —J?»^i>;<eri»^  Nem. 


TELEPHONING  LONDON. 


TIMES  "  CORRESPONDENCB. 

The  following,  among  other  letters,  have  appeared  in 
recent  issues  of  the  Times  on  this  subject : 

The  Dukj:  of  Mahlborouoh  writes  :  "  I  am  constrained 
to  feel  so  much  sympathy  for  Mr.  Faithfull  Begg  in  his 
efforts  to  seek  light  on  the  subject  of  tho  £10  rate  that  it 
has  been  asserted  London  can  be  telephoned  for,  that  I  will 
venture  to  offer,  for  the  information  of  the  public  and  Mr. 
Begg,  a  few  further  remarks  on  the  plan  that  a  new  tele- 
phone company  will  adopt  in  carrying  out  this  work. 
There  are  three  courses  o[ien  to  the  designer  of  a  telephone 
system  for  the  23  square  miles  of  London.  First,  you  may 
make  the  whole  system  an  overhead  one,  on  poles  and 
derricks,  as  in  Berlin  ;  secondly,  you  can  have  an  entirely 
underground  system,  as  in  Paris ;  or  you  may  have,  thirdly, 
a  partly  overhead  and  partly  underground  system,  which  is 
undoubtedly  the  system  that  must  be  applied  to  London. 
It  is  manifest  that  each  of  those  systems  roprosonts  different 
scales,  both  of  cost  to  set  up  and  of  expense  in  mainte- 
nance. The  overhead  system  would  be  the  cheapest  to 
put  up,  but  the  most  costly  to  maintain,  and  a  larger  sum 
for  renewals  would  have  to  be  provided  for.  The  fatal 
difficulty  with  an  entirely  underground  system  is  that 
you  cannot  locate  faults  in  separato  wires  underground  and 
bo  perpetually  taking  up  pavements  and  repairing 
subscribers'  lines.  The  obstructions  to  streets  would  bo 
intolerable,  and  tho  cost  would  bo  enormous.  In  Paris  the 
arterial  drainage  system  enables  the  Government  to  take 
subscribers'  wires  into  houses  underground,  but  even  this  is 
found  not  to  be  satisfactory,  and  it  is  contemplated  laying 
telephone  subways  generally.  This  would  not  be  possible 
ill  London  for  many  reasons — (1)  it  would  inteifero  with 
the  Government  telegraph  lines  often,  and  (2)  it  would 
impede  the  laying  of  tho  electric  companies'  wires,  many  of 
which  run  under  the  pavements.  It  is  not  necessary  to 
place  the  wires  from  suWrihers  to  tho  local  sub  exchanges 
underground  at  all.  These  wires,  which  would  never  have 
over  one-third  of  a  mile  to  a  half-mile  run,  would  con- 
verge from  all  directions  overhead  to  tho  subexchange, 
which  would  bo  situated  in  the  up[>or  floor  of  some  house 
in  tho  centre  of  the  area,  uii  the  top  of  which  there  would 
be  placed  a  derrick  which  would  hold  from  500  to 
1,000  twin  wires.  From  this  point  we  require  from  50  to 
100  twins,  which  should  descend  into  the  electric  light  or 
other  tubes,  and  from  there  run  direct  to  the  central 
exchange  of  the  district.  If  Parliament  refuses  to  give 
telephone  companies  tho  right  to  lay  these  large  cables 
underground,  the  only  course  will  be  to  negotiate  way- 
leaves  for  these  apiulling  monstrosities  and  swing  them 
overhead.  The  telephone  companies  only  wish  to  know 
where  tboy  are  going  to  be  placed,  so  as  not  to  go  to  large 
initial  ex|>eiise  and  then  have  to  change  their  system  after. 
The  location  of  the  central  and  sub  exchanges  has  nothing 
to  do  with  the  underground  question  for  the  trunk  lines. 

"  Now,  .Mr.  Begg  will  sec  that  it  is  not  very  difficult  to 
calculate  out  the  cost  of  this  system.  Given,  to  begin  with, 
50  sub  stations  of  500  subscribers  each,  say  with  an  average  of 
one-third  of  a  mile  from  each  subscriber  to  the  sub-exchange, 
and  say  50  twins  from  each  sub  to  each  central  station, 
you  can  figure  out  the  cost  for  wire  and  attachments  for 
the  overhead  portion,  and  also  the  cost  of  kying  the  50  twin 
trunk  cable  under  the  pavement  These  trunk  cables 
would  hardly  take  any  room  at  all  under  the  pavement, 
and  they  would  never  have  to  bo  disturbed  ;  if  one  wire 
did  go  wrong,  it  is  a  matter  of  small  importance.  So  much 
for  wire.  Now,  as  to  exchange  boards  and  subscribers' 
instruments.  These  are  not  at  all  costly,  and  the  prices  of 
various  makes,  both  English,  French,  and  German,  are  all 
known.  The  National  Company  in  their  10  years  of 
monopoly  have  worked  out  for  future  telephonists  no  end 
of  valuable  information  on  all  those  points.  We  now 
come  to  the  cost  of  staff  and  renewals.  As  to  staff, 
we  cannot  do  better  than  take  the  published  figures 
of  the  National.  It  will  be  seen  that  the  tele- 
phone industry  does  not  employ  a  very  large  staff  of 
highly-paid  experts.    Girls  and  women  do  the  work  far 
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beiUar  Uuua  imq.  A«  to  renewab,  those  should  proceed  the 
whole  year  rotind,  and  it  U  simply  a  question  ot  keeping  so 
many  linemen  in  permanent  employ  according  to  tho 
number  of  subecribers,  while  the  cost  of  new  matetial  ia 
principally  wire  and  a  few  tools.  There  never,  in  fact,  was 
an  iodnatry  th^  caquiied  io  email  an  amouot  of  costly 
ptaot  or  M>  fittlo  hboor  to  maiiitain  itodf.  Lit  any  prac- 
tical engineer,  therefore,  take  a  map  of  London  and  locate  on 
it  all  his  sub  and  central  stations  and  figure  in  his  tnink 
lines,  supposing  them  to  run  under  the  pavements,  and  bo 
oao  toll  to  a  nioe^  what  the  talophone  will  cost  to  eatoblisb 
par  ■ubecriber.  T  bavo  no  doabt  tbat  it  will  worik  oat  ha 
more  costly  in  u  23  scjuarc  mile  area  than  in  a  small  country 
town.  This  no  one  wouid  deny.  Ali  I  maintain  is  that, 
given  a  syatem  which  it  partly  overhead  and  partly  under- 
notind,  it  can  be  abowa  that  with  a  £10  or,  at  the  outside, 
213  a  year  rate  tbe  bniiiieM  thoold  nay  a  good 
12  to  15  per  cent  interest  to  the  shareholders.  I  have 
not  gone  into  the  question  of  profits  earned  by  the  former 
United,  but  it  is  certain  they  were  doing  so  good  a  busi 
nm  with  their  very  experinental  entem  that  way  found  it 
poaaiUe  to  pool  thMr  etock  at,  I  think,  about  £15  for  their 
original  X6  shares,  and  their  divided  shires  stand  to  day  at 
nearly  par,  and  paid  last  year  a  handsome  dividend. 
Nothing,  in  fact,  as  a  commercial  statement  to  shareholdoni 
can  be  mora  satiafaictory  than  their  various  balanee^heeta, 
and  I  think  the  new  telephone  company  are  jnttified  in 
taking  a  most  sanguine  view  of  this  industry,  and  conac- 
quently  rwlucotbe  cost  to  their  subscribers  when  they  open 
their  exchanges  to  somewhere  about  £10  per  subsoiilier,  as 
the  National  have  been  able  to  do  in  other  towns. 

"An  a  fact,  the  telephone  problem  is  ebihl's  play  ai 
compared  with  the  electric  lighting  problem.  This  is  not 
the  place  to  discuss  the  dirticulties  of  alternating  and  con- 
tinuous-current systems.  1  have  had  to  study  both,  as  well 
as  telephones,  and  I  am  confidMtt  any  electrician  would  go 
gaily  into  telephoning  London  with  our  present  knowledge 
where  he  would  hesitate  many  times  before  giving  an 
electric  lighting  opinion.  The  jiroblem  to  bo  solved  with 
tho  telephone  is  how  to  be  able  to  jiut  two  person.s  into 
communicatioa  by  a  twin  wire  through  three  exchaiiL'os — 
two  tub  and  one  centra]  exchange — without  delay  or  incon- 
vpnTcncc.  If  you  can  solve  this  cjuestion  and  calculate  out 
:iiu  tost  of  laying  the  sy.stcm  on  the  lines  I  have  indicated 
you  car:  ;i  t  m  .  e  arrange  your  terms  of  subscription  so  as  to 
make  tho  yearly  dividend  to  shareholders  what  you  choose. 
You  are  independent  of  climate  except  for  hnrrteanea.  You 
are  independent  of  the  labour  market  almost,  as  you 
employ  special  0{)erative8 ;  you  have  a  constant  and 
growing  business  ;  and,  whatever  else  one  may  bo  inclined 
to  doubt  in  the  question  of  the  advisability  of  a  XIQ  rate, 
you  are  quite  certain  of  one  thing — vix.,  that  the  more  you 
give  people  the  opportunity  the  more  they  will  talk." 


Mr.  A.  R.  Blnnkh'  writes  :  "Since  niy  name  has  been 
mentioned  several  times  in  the  course  of  the  corres- 
pondence, I  would  crave  indulgence  for  a  few  remarka, 
especially  as  Mr.  F.  FaithfuU  Begg,  in  hi.s  last  letter,  puts 
the  plain  question,  'Can  London  be  telephoned  efliciently 
and  profitably  for  a  £10  subscription  7 '  a  query  which  I 
anticipated  and  answered  in  tho  Bliirmative  in  toe  paper  I 
recently  contributed  to  the  British  Association  at  Cardiff. 
If  Mr.  Begg  has  access  to  the  National  Telephone  Com- 
pany's books,  ho  will  find  therein  plenty  of  material  to 
convince  him  of  the  practicability  of  the  proposition. 
Especially  would  I  refer  him  to  the  accounts  relating  to 
Dundee,  Aberdeen,  InTemeeSi  Galashiels,  and  Dumfries, 
in  Scotland,  between  the  years  1883-90,  and  to  White- 
haven and  Carlisle,  in  England,  between  the  years  1885-9. 
Iv  «  iS  in  these  towns  that  modern  telephone  constiuction 
was  first  introduced  and  practised,  and  where  the  results 
flowing  from  good  work  and  intelligent,  conscientious,  super 
vision  were  first  demonstrated.  He  will  find  that  these 
centres  yield,  or  did  until  last  year,  a  greater  return  on  the 
capital  invested  than  any  of  the  richer  English  towns,  where 
the  bad  management,  which  for  the  first  two  years  of  iU 
e3datoaee(1881'L'),  characterised  the  old  National  Telephone 
Company,  held  sway  long  after  it  bad  ceased  in  the  North 
He  will  discover  that  a  company  undertaking  the  tele- 
phoning of  modcimtel^  med  towna  on  •  4lOtedfi,and  having 


to  earn  intateat  only  on  the  capital  actually  invested,  will 
be  able  to  pay  a  dividend  closely  approaching  20  per  cent,  pa- 
annum.  Now,  a  new  company  undertaking  tho  telephoning 
of  Lotidon  would  have  nothing  Ui  piiy  for  imtetits,  and,  I 
trust,  would  not  be  burdened  with  anv  bogus  capital.  It 
would  have  the  esample  oC  the  Scotmi  practice  Won  it^ 
andthe  benefit  alsoofUieHntusl  Telephone  Company'sinon 
recent  experience  in  Manchester.  It  would  likewise  posaesi 
the  sympathies  of  the  lyondon  public,  so  long  alienated  by  ths 
imbecilities  of  the  existing  company.  Starting  thus  with  a 
fair  wind  it  would  need  no  iavour,  and  only  peniBteat  bad 
management  could  prevent  its  earning  a  10  per  cent  divi- 
dond  on  a  XI 0  tariff.  Mr.  Begg  may  say  that  Aberdeen  is 
not  London,  and  that  what  is  possible  in  the  one  place  may 
be  visionary  in  the  other.  But  I  have  had  experience  in 
mansiging  telephonic  exchange  buaincaB  in  London  as  wdl 
as  in  Scotland,  and,  although  I  am  aware  tbat  eonditiooi 
differ  in  some  respects,  I  aUo  know  that  the  variations  sre 
not  radical  and  are  capable  of  being  allowed  for.  It  was 
to  equalise  these  differences  that  the  plan  set  forth  in  ny 
Cardiff  paper  was  designed.  The  average  length  of  a 
London  snbacriber's  line,  according  to  my  plan,  would  t» 
only  410  yards,  while  tho  average  length  of  a  Scottish  biiV 
scribei  's  ia  very  much  great«r,  so  that  the  prime  cosi  oi 
each  would  not  be  markedly  different,  even  allowing  for 
the  additional  expense  of  the  twin  wire  which  would  bs 
used  in  London.  The  approxinato  eoat^  ihelnding  lalganr 
and  general  ezpenaeai  of  each  eubaeribec^a  oouMotian 
would  be : 

OlSco  iniirumentandfitUnie   4S  0  A 

line  1440  yudsavflBBgii)   «  10  « 

SwttwboMdaadottMvexolMacellttbgs... . ...    110  0 

tiotal  £10  0  0 

"  This  would  join  the  subscriber  to  the  sectional  switch 
room,  but  he  would  still  have  to  beer  a  proportioa  d  the 
coat  of  the  junction  wiraa  linking  the  aeetional-raom  te  As 

central.  After  mature  consideration  I  have  estimated  thtt 
£10  per  subscriber  would  be  a  mout  liberal  allowance  for 
this  purpose,  and  thus  arrive  at  a  total  of  X20  as  the  cost 
oi  each  subacriber'a  inatallation.  Deducting  50  per  cent 
cA  the  £10  anbaeriptaon  for  working  expen.ses  (including 
Post  Office  royalty),  which  prolonged  experience  teacho-s 
me  is  amply  sufficient,  a  dividend  of  25  per  cent.  woulJ 
result.  Fiut  I  do  not  anticipate  such  an  issue  on  a  £10 
tahfi.  Much  of  the  work  would  have  to  bo  uoderKronod, 
and  the  apedal  oonditiona  existing  in  London  must  be  pn- 
\dded  for.  To  meet  these  contingencies  I  would  add  £30 
to  the  co.st  of  each  subscriber's  installation,  making  the  total 
£r»0  per  subscriber,  which,  with  a  not  revenue  of  X'),  would 
yield  a  dividend  of  10  (ler  cent.  Mr.  Jiegg  may  realise  tbt: 
weakness  of  bia  contention  by  asking  an  exiierienoed,  init- 
pendent  tole[)honc  engineer,  who  knows  how  to  obUta 
material  in  the  beat  markets,  to  jot  down  for  him  bow  ft 
would  be  jjossible,  %vith  fair  dealing,  to  expend  XOOoii  itvrj; 
line  440  yards  long  and  a  proportion  of  a  junction  line.  1  hare 
taken  a ilO rate beeaose  Mr.  Begg  specially  mentions  it,  bat 
personally,  as  I  steto  in  my  Cardiff  paper,  I  believe  that  t 
good  dividoad  could  bo  earned  on  £8.  Mr.  Begg  oMl 
discard  all  of  the  old  company's  figures  and  S  Li  i  t  cs  except 
those  for  the  northern  towns  I  have  named,  for  tmh  are 
entirely  misleading  and  inapplicablei,  They  weold  ta 
useful  as  a  basis  of  comparison  if  the  new  company  popnan 
to  erect  silver  wire  plated  with  gold,  and  to  embeluahthair 
subscribers'  instruments  with  emeralds,  but  not  otherwise. 

"  Mr.  Begb  in  bin  first  letter,  expressed  neat  belief  io 
the  effica^  m  the  reconstrUetion  of  the  London  over-hooM 
work  now  proceeding.  I  am  aorry  that  I  eaunot  abate  tkii 
faith.  With  the  nature  of  this  reconatmetfon  we  ara  made 
acquainted  by  the  rei>ort  of  the  National  Telephone  Com 
pany's  recent  annual  general  meeting.  It  consists  iu  tbc 
introduction  into  Loudon  of  the  system  I  designed  for  the 
old  National  Company's  Soottiah  centres  so  far  backu  1^3, 
and  which,  eetabUahed  at  first  in  ^e  fece  of  vehemsnt  oppo- 
sition, was  subsequently  copic^l  in  all  their  other  provir-ci»l 
districts.  It  is  now,  after  the  lapse  of  eight  years,  beiog 
copied  in  London  also,  at  the  cost  of  many  thousand*  ot 
pounds,  and  ia  reUed  upon  to  extricate  the  oompeay  froB 
all  ita  troubles.  Bnt,  sir,  flattering  to  me  ei  thia 
tatbm  nnqoaatioMbl^  iay  I  mart  point  out  that  thta 
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of  mine,  consisting  of  channel-iron  cross-arms,  uprij^ht 
insulators,  and  light  bronze  wire,  formibatA  mwe  detail  of 
tin  elBdent  telephonic  ezebange.  It  is  iiiiiiAd«Dl  in  itself  to 

•irrtjirove  tlie  service  ;  it  must  be  supplemented  by  as  radical 
I  Lajipes  in  every  other  department,  and  such  changes,  accord 
iuj;  to  the  reports  which  reach  my  ear,  are  not  Iwiiig  made, 
This  view  is  confirmed  by  the  complaint  made  at  the  general 
meeting  by  one  of  the  shareholders — a  Mr.  Hnrris,  I 
^wlfeve — that,  although  his  line  had  been  recoTistnicted, 
bis  Rcrvice  contimied  as  iiieflicient  as  before.    Thuf  is 
exactly  what  1  should  have  jircdicted,  and  1  anticipate  that, 
alter  the  wboio  over-house  reconstruction  has  been  effected, 
the  Mnrice  generally  will  be  u  bad  u  it  is  now.  I  consider 
the  position  of  the  company  the  more  serioua  hnraiise,  from 
the  statement  made  by  their  chairuitTi  at   the  general 
meeting,  it  is  evident  that  they  do  not  understanri  the 
natvire  of  the  diaeaae  which  v»  consuming  their  vitals.  To 
exiject  the  changes  he  indicates  to  save  them  is  absurd. 
His  position  is  comparable  to  that  of  an  architect  who 
might  propose  to  counteract  the  effects  of  unstable  founds- 
tions  by  changing  the  shape  of  the  wMather  VMM  00  bis 
boUdiog  from  a  cock  to  a  butterflj." 

DUBLIN  UOHTWO. 


\'i  c  iLia,ke  siio  following  extract  from  a  paper  prepared  by 
Mr.  Spencer  Harty,  C.K,  city  engineer  of  Dui))in,  for  the 
Asaociatioa  of  Mooicipal  sod  County  Eogiooers,  which  meets 
today  In  tlul  city. 

In  accordance  with  powwi  obUliMd,  the  Ck>rforatfon  of 
Dablin  have  now  io  eamN  gf  eonstruetioD  m  eantral 
flteetrie  lighting  station  to  supply  the  ihvt  area  eorerod  by 

their  license. 

The  streets  through  which  the  mains  for  public  and 
private  lighting  will  now  be  carried  are  as  under  :  West- 
moroland-strect,  Saekville-street,  Maiy^streetk  Qrafton- 
•tnet,  College  green,  College-street,  IVUlier^traat^  Henry- 

stree*.  Ilmie-streot,  Parliament-street,  Capel-street  (part 
of),  piuViatou  being  made  for  future  exteuaiou  of  the  area 
as  required. 

The  public  lighting  will  be  by  means  of  Broekie-Pell 
stngtowbon  are  lampe  io  series,  taking  a  emreot  of  10 

amper(»-  and  50  volts,  and  arranged  to  bun-.  1*^  hours 
without  isiirimming.  They  will  l>c  fixed  on  iron  ^aujppost.s 
2lft.  high  to  centre  of  lamp,  of  orDamentul  licsign,  and 
fitted  with  weather  hoods  and  opalescent  globes ;  in  the 
base  of  each  poet  will  be  fitted  a  special  short-circuiting 
switch,  to  enable  any  lamp  to  bo  completely  isolate<l  from 
the  ciicait  when  necessary,  and  alternate  lamps  will  be  on 
different  circuits  to  avoid  the  total  extinction  of  light  in 
case  of  temporaty  interruption  to  any  one  line  of  conductor. 

The  cunaut  wiU  be  gairanlad  1^  Btasb  dynamoa,  and 
will  be  kept  constant  by  an  automatic  regulator. 

The  supply  for  the  private  lighting  will  be  on  the  "  high- 
tenBionalternating-current,  transformer  system,"  the  pressure 
in  the  street  mains  being  at  1^000  volts  and  reduced  by 
transformars  in  the  wommmf  houwi  to  50  or  100  volts  as 
desired.  The  tcsasformen  are  guaranteed  to  reproduce  in 
the  secondary  drctrit  99  per  cent,  of  the  energy  absorbad 
in  the  primary  circuit  at  full  load,  and  not  lem  than  75  per 
cent,  at  half  load,  aud  will  run  coutitiuoiuly  without  over- 
haatCni^  They  will  be  enclosed  in  water-tight  cast-iron 
eiMi.  ttnlMB  fixed  ia  a  fireproof  chamher,  and  safety  insss 
will  M  fatorposaJ  in  both  high  and  low-tenston  maini  at 
the  point  of  connection  with  the  transformer.  The  amount 
of  enecjnr  consumed  will  be  registered  by  reliable 
nstan  m  the  Sballenberger  type,  with  a  guaranteed 
aeenraey  of  95  per  oent.  The  maiiu  for  both  public  and 
private  Hghting  wfll  bo  eanried  in  eastlron  pipes  lud  nndar 
the  footways,  tna  joints  being  made  with  gaaliin  and  lead. 

Junction-boxes  of  the  Lowrie-Hall  pattern,  as  used  iu 
Madrid  and  West  Brompton,  will  be  fixed  at  intersections 
of  the  stcooU^  drawing-tn  and  service  bozM  being  iator- 
posed  M  roqalred,  and  ail  being  properly  drained  and  fitted 
with  water  tight  covers  Tn  every  street  throughout  the 
area,  a  Sin.  pipe  will  be  laid  on  each  side  of  the  road,  and 
go  006  side  or  other  of  ovary  stveafc  a  4ia.  pipo  will  also  bo 


laid,  with  some  few  exceptions,  when  either  a  ,^in.  or  Sin. 
pipe  will  be  substituted ;  the  service-pipea  to  the_  arc 
lamps  and  consumers'  houses  being  Uin.  wrought  iron. 
The  conducting  wires  will  be  of  high-conductivity  copper 
wire,  heavily  iiifiulated  with  vulcanised  indiirubber,  and 
taped,  and  will  have  a  hiinimuin  insulation  resistance  of 
<%000  raegobms  when  laid  and  jointe<i  in  the  pipes.  The 
smallest  size  of  wire  allowed  will  be  B.  W.O.  in  area,  and 
a  "  go  and  return  "  conductor  will  in  siu  cases  be  laid  in  the 
same  pipe. 

The  generating  plant  is  being  erected  upon  land 
belonging  to  the  Corfioration,  situated  at  the  back  of  the 
Bank  of  Ireland,  and  will  cover  an  area  ol  about  12,000 
square  feet,  with  room  for  foUtre  extensioo.  The  frontage 
in  Fleet-street  is  of  red  brick  with  granite  string  courses, 
and  comprises  a  three  store)'  li  iili!'r!_^  in  which  the  various 
otiicea,  stores,  switch  and  test  rooms  will  bo  placed,  and  a 
machinery  hall  100ft.  long,  50ft.  wide,  and  40ft  high,  the 
latter  being  ventilated  by  swing  windawi  in  the  sides  and 
skylights  in  the  roof.  At  the  back  of  these  bidldings,  the 
boiler  house,  coal  stores,  and  water-tanks  are  placed,  and  at 
one  end  a  brick  chimney  120ft.  high  from  ground  level  is 
being  erected.  The  foundations  for  the  walls  of  main 
buildinge  aro  of  cemeot  concrete,  and  ace  carried  12ft  below 
the  ground  bvol,  the  fonndatHNis  for  tbo  engines,  dynamos, 

1   himney  beiiig  carried  Mmo  Sft  lower,  to  too  solid 

ruck. 

The  engines  selected  for  driving  the  private  lighting 
plant  are  being  built  by  Victor  Coates  and  Ca,  of  fioliast, 
and  consiet  of  three  pafre  of  oonpled  eompound  non-con- 

densing  horizontal  engines  guaranteed  to  realise  280  h.p.  on 
the  flywheel  of  each  pair,  with  steam  pressure  of  1401b., 
and  running  at  85  revolutions  per  minute,  the  diameter  of 
the  bigb-preesure  piston  boiog  ITio..  the  low-preoeore  34in„ 
and  tbo  length  of  stroke  Wia.  Each  cyHndor  ie  fitted  wiHi 
Ck>rli8B  valves  worked  by  two  eccentrics  with  special  release 
motion,  the  governor  also  being  of  i3i)ecially  de«igned  high- 
speed tyjM;,  and  fitted  with  compensating  gear  which  will 
control  the  speed  within  a  maximom  variation  of  5  per 
cent  under  any  dreomstanees,  and  after  a  short  space  whan 
settled  will  control  it  to  1 1  per  cent  variation  The  crank 
shift  is  of  Siomon.s-Mariiri  mild  ingot  steel,  lUm.  diameter, 
and  swelled  to  13in.  where  the  flywheel  keys  on,  the  main 
bearings  being  lOin.  diameter  and  ISin.  long.  The  fly- 
wheel, lift  in  dfamator,  is  built  in  halves  carefully  fitted 
together,  ir^r^  b-.i"  total  weight  of  nine  tons,  "f  wh\ch  ."il  tons 
is  in  the  nm,  Lha  latter  being  grooved  to  Uike  twelve  liiii. 
ropes.  All  moving  parts  are  furnished  with  very  complete 
oiling  arrangements,  enabling  the  engines  to  run  ooa> 
tinuooalj  if  required. 

Each  of  these  engines  is  coupled  direct  by  12  I  Jin.  ropes 
of  Egyptian  cotton  to  a  150  unit  alternating  current 
dynamo  of  the  Lowrie-Hall  type,  with  stationary  armature 
and  revolving  field  magnets,  with  an  output  of  75  amporas 
at  S,000  Tolta,  lha  approximate  spaed  being  390  ravdntiona 

Er  minute,  and  the  efficiency  at  full  load  guaranteed  not 
«  than  88  per  cent.,  including  the  ciurent  required  to 
excite  the  field  magnets,  the  fields  having  28  pole-pieces, 
giving,  approximately,  4,900  complete  phases  per  mint^ 
The  pole-pieoee  are  securely  attached  to  a  send  wrought- 
iron  ring,  the  ins'ilation  resistance  between  the  coils  and 
cores  being  not  less  lhj.u  Ir.e  lusigohms.  Tlie  aimaturo 
core  is  built  of  laminated  charcoal  iron  sheets  insulated  by 
mica  from  the  conductor  coils  of  copper  tape,  the  insulation 
resistance  between  armature  coils  and  core  being  a  minimum 
of  16  megohms,  and  the  ends  of  the  coils  terminate  in  an 
insulating  box  fitted  with  terminals  mounted  on  a  damp- 
proof  base,  the  insulating  resistance  between  the  terminals 
being  100  megohms.  The  whole  is  carried  on  an  extra  deep 
box-pattern  base-plate  by  mild  steel  shaft  Gin.  diamotar 
runnitig  in  two  plummer  blocks,  and  having  a  total 
bearing  surface  equal  to  six  times  the  diameter  of  the 
shaft  ;  the  bearings  are  of  hard  phosphor-bronze,  in  halves, 
and  fitted  with  siHicial  swivelling  arrangement,  and  each 
plummer  block  is  anunged  to  allow  of  a  eUaam  of  wator 
circulating  round  tbo  bearing. 

The  emtfne  cumnt  is  collected  by  two  phosphorbronxa 
,  rings  on  the  shaft,  carefully  ir-n!  ;' I  1    T'  l  h  ring  ia  pro- 

Ivided  with  two  sets  of  brushes  and  holders.  Each  alter- 
nator  ia  pewidad  iridi «  aaparato  oaeitar  driven  by  four  iin. 
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wopm  from  tint  djnamo  ilMft.  They  will  b«  MdM'Wound 
dram  armature  UMifainw  ranning  at  800  rBTohdiioas  per 

minute,  and  both  altonutora  and  exciters  are  fixed  on 
tlidiug  nuis  with  tightening  arraogement  to  allow  of 
adjustment  while  running. 

The  public  lighting  idaDt  will  be  driren  by  three  vertkal 
componnd  engines,  oaeli  capable  of  realiifng  60  b;b.]».  at  a 
•peed  of  220  revolutions  per  minute  vrit!i  ^  t>-am  at  1401b., 
toe  h^h-pressure  cylinder  t>eiiig  9in.  diameter,  the  low- 
pressure  15in.  diameter,  and  the  stroke  lOin.;  the  ejlinden 
wiU  be  fitted  with  automatic  and  hand  ezpaniioD  gear 
adjtutable  wbfle  the  engine  it  ranniof ,  and  the  governor 
will  be  of  a  specially  sensitive  high  speed  type.  Tlie  fly- 
wheel will  be  8ft  diameter,  the  face  being  grooved  for  rope 
driving,  and  the  main  shaft  runs  in  three  be&rinss  The 
lubcication  throughout  will  be  from  ctationanr  liurieaton 
of  eomUned  syphon  and  dnp  feed  type,  dedgned  for 
OOntinuoHH  running. 

The  curreut  is  generated  by  three  Brush  arc  lighting 
dynamos,  each  capable  uf  an  out[iut  of  10  amperes  and 
3,000  Tolte  at  600  revolutiooa  per  mioute.  The  armatures 
are  of  Uuninated  iron,  wound  with  eofla  in  tS  roeeves,  the 
opposite  coih  'tciT'L'  cnnnected  in  series,  thr  frf>.e  cnd.s  of 
the  coils  bt.ii!^  biuiighL  through  the  holiovv  oliafl  to  the 
commutator,  each  machine  Ijeing  mo\intod  on  sliding  rails 
with  the  necessary  tuzhtening  arrangements.  The  current 
ii  kept  constant  at  10  ampwea  by  means  of  a  Bmah-Geipel 
automatic  regulator,  consisting  oi  a  series  of  carbon  plates 
inter^wsed  in  the  main  circuit,  the  resintaiice  of  these 
being  varied  by  lever  pressure,  actuated  by  solenoide  OOn- 
neotod  aa  a  shunt  aenws  the  dynamo  ticlda. 

Two  naio  nuwee  of  wrought-iron  steam-pipes  Sin. 
diameter  extend  the  entire  length  of  the  engine-room,  and 
each  range  is  so  connected  with  the  other,  with  the  engines, 
and  to  the  boilers,  and  fitted  with  stop-valves,  that  any 
section  of  the  steam-pipe  may  be  removed  while  under 
■team  without  interfering  with  the  supply  to  any  engine. 
The  stop-valves  used  are  of  the  "  sluice  valve  "  type  with 

t rejecting  spindles,  and  all  joints  are  properly  faced  before 
eing  made.  The  main  exhaust  pipo  is  of  mild  steel,  r2in. 
diameter,  the  branch  exhaust  pipes  from  the  eneiaes  being 
loiteUy  enrved  to  connect  with  th:x  to  avoia  any  back 
fuinm.  It  will  be  eanied  under  the  engine-room  floor, 
ud  eovarad  in  wHh  removable  eaet-iron  grating.  An  over- 
head travelling  crab,  lifting  eight  tons,  permits  ea^y 
handling  of  any  of  the  machinery  in  case  of  breakdown. 

TIm  output  of  the  plant  thus  installed  is  equal  to  120  are 
lamps  of  500  watts  each,  and  5,000  incandescent  lamps  of  CO 
watts  each,  being  in  use  at  one  time,  with  one  complete 
•pare  plant  in  reserve  in  each  case. 

The  awitcbroom,  situated  on  the  ground  floor  of  the  office 
building,  is  separated  from  the  engine-room  by  a  gkized 
partition,  and  will  contain  three  complete  sets  of  Lowrie- 
Uall  automatic  regulating  apparatus  to  maintain  a  constant 
E.M.F.  at  the  terminals  of  the  alternator^:  ;  l  bi^  is  H acted 
by  placing  a  shunt  of  varying  resistance  across  the  tield  of 
the  exciter.  The  main  switchboard  for  the  private  lighting 
|a4ant  ie  alao  of  Lowrie-Hall  design,  as  osed  at  West 
Brompton  station,  the  base  being  entirely  oil  slate ;  the 

metal  sleeves  which  connected  to  the  i;  uim  leads  and 
eiicuit  maiiM  are  mounted  in  porcelain  blocks,  so  arranged 
that  the  otraratora  cannot  accidentally  ooma  inio  contact 
with  tho  nigb-tension  eirottits,  the  croos  coBneetiona  being 
made  with  a  doaUe  ewiteb  plug  moonted  oa  an  ebonite 
base.  By  means  of  these  plug  switches,  any  two  or  more 
of  the  alternators  can  be  coupled  un  to  two  or  more  oi  the 
mains,  that  any  main  or  alternator  not  so  connected  can 
be  added  at  will,  or  that  anv  alternator  can  be 
pot  on  to  any  main  separately.  Fnsible  safety  junctions 
nrii  fitted  on  the  board  at  the  jioints  of  connectM  i  ■.mi!i  llio 
dytuuao  loads  and  mains,  and  the  connectiotiii  ^re  coined 
nndOT  the  floor  in  brick  trnnches  with  movable  covers.  A 
•ynohnNiisiiig  board  is  fixed  over  the  main  switchboard,  to 
•naUe  the  aitsniaton  to  he  nm  in  peiaUel  when  neeeasary, 
with  the  requisite  instruments  to  ■show  r.-hnn  tho  m;tchines 
are  co-pha»al.  The  prcMuro  in  tho  iiiauu  n  liidic^ted  by 
Cardew  voltmeters  with  large  dials,  and  is  chocked  on  one 
of  Sir  William  Thomson's  standard  voltmeters;  the  cur- 
rent for  tluMo  is  supplied  by  small  eoovarten  arranged 
behind  the  switohboard.  Spare  inatrameote  are  held  in 


reeerve  with  the  neeeesaiy  appltanees  for  reealibcation.  lie 
current  from  the  alternators  ie  registered  on  ammeters  on 

arrival  on  the  switchboard,  and  the  outgoing  current  is  alao 
registered  on  ammeters  fixed  on  the  mains  where  they 
leave  the  board,  the  staodaid  wmnffillT  befog  OM  of  8v 
William  Thomson's. 

'    The  ewitehhoard  through  which  Un  emrent  from  lbs 

C-Tciters  passes  to  tho  alternators  is  provided  with  a  switch 
on  one  side  of  each  circuit,  aod  a  fusible  safety  juocLion  oo 
the  other,  ammeters  are  interposed  in  the  circuits,  and  a 
Cardew  voltmeter  with  large  dial  is  eonneoted  to  a  six-way 
switch  to  enable  the  pressore  in  any  eirenit  to  he  seesr 
tainetj  The  swit- hKoard  for  the  public  lighting  plant  is 
fitted  with  thicv  iiiMn  switches  and  three  circuit  switcfaei, 
arranged  so  that  any  of  the  circuits  and  dvnamos  cui  be 
interchanged ;  the  three  circuite  can  also  be  placad  in  serisi. 
An  ammeter  ie  interpoeed  in  eaeh  eirsnit 

The  test  room,  which  is  placed  adjoining  the  switch- 
room,  is  fitted  with  a  very  complete  sot  of  instruments  for 
testing  the  condition  of  the  vniaiia  eirsuits  and  machinal, 
and  reisalibcating  the  naimioni  anmotan  and  voltoetsn 
in  use  in  the  station ;  the  ad  jostment  of  meteKa  and  testiag 
transformers  will  aUo  Ix  I  ii  r  ie  l  ntit  here.  The  Thomsoo 
reflecting  galvanometer  is  mounted  on  a  concrete  pillar, 
cAiTicd  some  Tift  below  the  ground-line  to  minimias 
vibration.  The  Wheatetone  hriqge  and  teating  batun 
will  be  permanently  comeeted  on  aa  insdated  testingtalw 
i  n  a  convenient  form. 

Steam  will  be  generated  for  the  engines  in  four  Babcock 
and  Wilcox  water  tube  boilers,  each  capable  uf  evaporating 
8,5001b.  of  water  per  hoar  at  a  pressure  of  1501U  on  ths 
square  inch,  the  floal  eootomption  at  foil  work  hstng 
giianinteed  not  to  exceed  lib.  of  Welsh  steam  coal  for 
every  91b.  of  water  evaporated.  The  total  he^iting  surface 
in  each  Ixjiler  is  2,.''>3U  8<)umre  feet,  of  which  51  square  feet 
is  grate  surface.  They  will  be  set  in  b^terios  of  two,  tbs 
brickwork  being  faced  with  white  glazed  briek  bedded  in 
fireclay,  and  cich  builer  will  rnn^i^t  of  1  1  ^^nptTon-  of  eigbt 
lap-welde«l   wrought  ir  Oil    tubus  dlatlicLui'    iVti  d  18ft. 

long,  fitted  in  the  usual  way,  and  connected  at  c;ich  end 
with  "  upt^ikes  "  and  "  down-takes,"  to  two  steam  and  water 
drums  36in.  diameter  and  23ft.  Tin.  long,  built  of  fin.  tted 
plates,  the  longitudinal  seams  being  (!o<iH!e  rivoted.  The 
boilers  will  be  suspended  from  wrought  iruu  girders  lup- 
jK)rted  on  cast-iron  itillai-s  and  will  be  entirely  indejwnJeot 
of  the  brickwork;  they  will  have  the  usual  steam  and 
water  fittings  for  boilers  of  this  efaws,  and  will  be  subjectsl 
to  an  hydraulic  test  of  2fi01b.  on  the  square  inch  after  e^«^ 
tion.  The  boilers  will  be  fed  by  three  Worthington  steaa 
pumpH,  cicb  one  capable  of  su[)plying  sufficient  water  to  two 
of  the  butiera  when  fully  loaded,  and  arranged  so  thataaj 
boiler  can  supply  any  pomp  with  steam,  entiraly  iods- 
pendent  of  the  main  steam-pipes. 

WatMstaaks  eapaUe  of  holding  a  supply  for  five  hoonai 
full  load  will  be  erected  on  brick  piers  over  the  coal  store, 
and  a  direct  connection  will  be  made  between  the  Corpora- 
tion water  main  and  the  steam  pumps,  to  be  used  in  an 
emergency.  The  feed-water  will  be  pasaed  through  Ihiss 
of  Berryman's  feed-water  heaters,  eeeh  beating  a  sofBdeot 
quantity  for  two  of  the  boilers  at  full  load  ;  they  will  be 

E laced  at  the  foot  of  the  chimney,  and  by  mesuis  of  tuiubl^ 
y-passes  and  valves  the  exhaust  steam  eaa  be  sent  through 
any  or  all  of  the  heater^  or  pMt  (ben  lUteot  into  toe 
ehtmoeys.  The  main  fine  wiU  he  bniH  of  ilrebriek,  mim 
and  top  set  in  fireclay,  with  a  concrete  bottom;  the 
the  chimney  wiii  be  lined  interitally  for  20fL  with  a  nng 
of  firebrick  with  a  2in.  air  space  between. 

The  ohimney  itself  has  a  solid  bed  of  soncrete,  20^^ 
square  and  m.  thidt,  reeling  on  roek  lOft  below  the 

frrnirirl  level,  and  will  have  a  total  height  of  140ft,  the 
iiiii Miil  diameter  being  8ft.    It  will  bo  fitted  with  a 
ct  |i;  i  i  upe  Conductor  with  rod  and  points,  and  will  bl 
earthed  on  the  6in.  water  main  supplying  the  station. 

The  Oorpocation  will  bring  th&r  snrCue  Hnss,  frss  «f 
expense,  to  any  consumer's  premises  situated  within  30fi 
of  any  of  their  mains,  an  extra  charge  being  made  for 
greater  distance,  and  in  all  caACS  tho  consumer's  inst,illatloo 
must  be  ptused  by  the  Corporation  ias])Octor  before  connec- 
tion will  be  completed,  and  he  in  accondaoeo  with  the  rulei 
laid  down  by  tMtt  to  eeeiin  efficiency  and  safety.  1^ 
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btDftformer  aod  hi^ii-tanuoD  i&fatf  tmtm  aupplied  hj  the 
Coqwntion,  wlim  not  sndoteii  in  »ti  iron  cms,  win  ha 

plifw  in  a  suitable  protecting  chamlier  sii[)plie(l  by  the 
caaiumer.  A  double-pole  switch  and  safety  fuses  will  form 
part  of  tliA  ooiuumeri  instalktioD  imoiadiately  whm  tb« 
low-teuioD  drenife  imrm  tho  tiMwfoiroer  mm. 

The  ebnfa  to  tbe  eotiMmMr  trill  1m  vltlMr  by  a|)ecial 
contract  Of  ^v  mn'or  u  may  be  desired,  the  niinimum 
..Urgep«ii-  quarter  being  £2  for  any  quantity  up  to  GO  uuils. 
For  any  quantity  over  60  ujrfti  MM  ttodiT  100  uniu  per 
qaartar,  8d.  per  unit.  For  anj  mmitily  over  100  units 
per  quarter,  7d.  per  unit  £Bn  of  matvr  per  quarter,  5s. 
uiM  fl<  kraarfomer,  prianiy  «if«fcy  fttiibk  ouiroiiu 

C  ».  d. 

For  23  16^ph  kaaa  dv  qurtor                     n  ■'>  0 

..    50      „          „         „        „  0  10  0 

„  100      ,.          „         M         "~                  1  0  0 

.,  IfiO      .,         „         „                               1  10  0 

»  «»      .,                                                    2  0  0 

Ibe  meters  will,  of  course,  be  fixed  on  tbe  low-tension 
ffliina,  their  accuracy  being  guaranteed  by  tbe  Board  of 
Trade  inspectors.  Mid  tiM  cniTBiit  wfll  1m  sndlkUe  for  98 

bnrir?  per  diem. 

The  entire  co?t  of  the  works  as  at  present  designed  will 
be  about  £31,000,  and  will  be  maiaUiiMd  by,  and  kept 
ladwr  tbe  control  of,  the  Corporation. 


REPORT  OF  THE  N.  E.  L.  A.  COHMiXT££  ON 
tANUnilG  WnUNQ  AHD  INSURANCE  RULBS.* 


CLASS  A.— CENTRAL  5;TATI0N& 

Fur  LifjHT  ok  I'umkr. 

llMWnks  apply  to  dynamo-rooiafl  in  isolated  plants  connected 
iri<A  Of  detoohed  Irom  baildinn  naed  for  other  purpoMes ;  also 
ts  dl  wieUee  el  eiipanitae,  of  beth  high  wd  toiw  potaBlaaL 

GtHtnuor*  or  Moton—lA'ntt  be : 
I.  Locst«d  in  u  dry  plaoe. 

-  Insulated  on  floora  or  blM  fnimefl  whioh  mtint  be  kept  flUed 
to  urereot  sbeortttion  of  moiitwe,  and       kopt  clean  aad  diy. 
■t  Not  expoaea  to  Bring  or  combustible  materiala. 
I.  Each  covered  wiui  s  waterproof  cover  when  not  open^Jng. 
Id  no  CAM  muNt  a  ^'enerntor  be  plsoed  in  a  raoat  where  any 

ll4t&r<io'a!i  pruci-^  is  Curried  Ou,  Mucb  SS  the  WOlhblg'MaBI  of  a 

MUla,  jute,  flax,  woollen,  or  flour  isUl. 

Cure  tmd  AtUndantt.  —A  eompetMit  man  meet  be  kepa  en  dvlgr 
IT.  the  room  where  generstom  are  operating. 

Oily  waste  must  be  kept  in  metal  cans  and  removed  daily. 

OMwOoTM.  —From  geoaraten,  switchboards,  riwostate,  or  other 
iMtniamta,  and  thoM*  to  oatshto  Ifaieei  ooadMtota 

I.  lo  plain  4gliU 
WboUy  M  wm-oanbaellbto  tnmdaton,  aaeb 

3.  SejiRialcd  from  contact  with  Soom,  partitions,  or  walls 
tluTj!<;;li  which  ttiey  ni.iy  pajii>,  by  non-combontible  insulating  tubes. 

4.  Ki.pt  riijidly  my  fur  ajuirt  that  they  cannot  come  in  contjicl. 

5.  I'ovcrcd  with  non-inflammakle  insulating  matorinl  Rutticient 
lo  piTjvcnt  accidental  contact. 

6.  .\rtjplc  in  carryine  napncity  I  j  prevent  heating.  (Seo  capacity 
M  'rati  table. ) 

't.  <  onnectcd  by  Hplices  or  joints  eqaal  in  carrying  capacity  to 
usoMdactors  themselves^ floUeiod  If  nsnsMSfy  to  aalw  tbem 
wdmtaad  permanent. 

1  When  under  floors  or  hi  distribnting  towers,  pbtoed  to  spaces 
far  inspection  and  veotUation,  and  provided  with  special 
■■Wsdag  covering. 

Mlcttoard*— Must  be  : 

I'  So  placed  aa  to  make  it  hnpoosible  to  tMtnwMaiwito  llrd  to 
neteriafi  aooeorible  fram  aU  i 


■ay  be  plaoed  agabut 
act  ealmly  on  tiia  Isco. 


•UTModing  combostibie  nsri 
<l>e  coonectiooa  an  on  the 
bnck  or  itoaaaiall  vbeo  the  . 
-  Kept  free  from  moistac*. 

3.  Made  of  ooo'combttsiible  material,  or  el  baid  wood,  lUiad  to 
present  abmrntion  of  moisture. 

4.  Gqakipv<j  with  bars  and  wires  in  acaMdaaea  vtib  ndoa  1,  2, 
i  5,  6  ana  7  {or  placing  interior  conductors. 

HenMaiui^  boxu  and  HqiuUisert—iintt  be  : 

1.  Equipped  with  metal  or  oon-oombustible  frames. 

2.  Tisatsd  as  soorces  of  heat. 

3.  Placed  on  the  switch  or  a  distanee  of  a  foot  from  oombnatlUa 
•naterial,  or  separated  therefrom  by  m%tr*—  or  eeaHOt. 

l-ightnina  Arrttltn  Meat  be  t 

'  Atteched  to  eaflb  aide  ef  every  everbeed  einoit  eooaeeted 

•ithjtbettaUon. 

*  Prcfenied  and  adapted  by  the  National  Electric  Light  Anso- 
nation.  Montreal,  P.  Q.,  September  10, 1?I9I.  lit  eeeme  to  us  that 
BOH  of  ttia  report  is  as  mm  worth  coaaideration  fa  Sogland,  and 
«  bctwhMitr  elMteiailgr    ved,  aa  Ib  Amarfoa—aDb  A  JL] 


S.  In  plain  sight. 

9.  On  the  switchboard  or  fa  an  aqaaily  aoeoHlblo  ptaoaj  avay 
from  oombnatible  nrnteriaL 

4.  GaaDBoted  wfthatlaaattweeaithaby  aopaiatawlraaof  htga 

size. 

5.  So  constnmtad  aa  not  to  Malatoia  aa  are  after  tba  dlsehaiga 

is  passed. 

TtMiny. — All  series  and  alternating  circuilit  must  be  tested  every 
two  bours  while  in  operation  to  discover  any  leakage  to  earth, 
abnurtiittl  in  view  of  the  potential  anil  method  of  operation. 

All  multiple  ntf  low-fxit«ntial  nystetns  (S*!*)  volt*  or  leuft)  must 
b«  pro\'id(.xl  with  an  indicating  or  dclocliujj  dovice,  rt:a*iily  nttach- 
able,  n>  afford  easy  ineAnt<  of  t««tiiip  where  the  ntjitioii  0(>criitoe 
porfXituiiUy. 

I)ata  obtained  from  all  tests  mu«t  be  preserved  fw  examination 
by  inaaiaaoe  inspectors. 

CLASS  B  -ARC  (SERIES)  SYSTEMS. 

OverheKid  cor«.— All  outside  overhead  coDductors(iucIuding 

services}  munt  bo  : 

1.  Coverwl  with  Koino  innulatltig  material,  not  oa«ily  abraded. 

"2,  Firmly  Kecurcd  to  ji: 'T|  i.  ■  v  :  iinr..'il  cf  1  run;  .-iiili"t.invi,il!y  "rniiU, 
iiupporte,  ail  tliti  wirt^  linving  an  in»uU:.uit  c^juul  to  Ibiit  of  tho 
conductors  thev  confine. 

3.  So  plaoed  that  moisture  cannot  (oriu  a  cross-connection 
between  febam,  not  less  than  a  foot  uart,  and  not  in  eontaot  with 
any  subataBoa  other  than  prmrlaniaklng  supporta. 

4.  At  least  7ft.  above  the  lughestpobit  of  fat  vooiibaod  at  haoh 
1ft.  ahora  the  ridgo  of  pitcheaTroob,  OTor  wideb  tbs^  paas.  or  to 
which  tbay  are attaobeo. 

r>.  Protected  whenever  necessary,  in  view  of  pnmlhle  aocidaam 
to  condactnrK  or  supports,  from  ponnbility  of  eOBlaat  With  other 
oonductiijf^  wire>  ur  aulMtances  to  which  cuircnt  WUf  laak,  bv 
dead  inmdaUd  ijiiard  irtmjt  or  irirf  H.  Special  preoaatione  of  thio 
kind  must  be  taken  where  sharp  anglos  occur,  or  wbwe  any  wirea 
might  jxjHaibly  come  in  coiitart  with  eloctrir  lif^ht  or  pOWar  Wll SO. 

U.  Provided    with    |>otticuut  inMuUtors  of  ^Insa  or  pnwiabit 
Porcelain  knobs  and  rubber  hnnh'  are  prohibited. 

7.  So  gpltctxi  ot  joined  a*  lo  i  i  l  oth  uieclianiailly  and  elti  'ri 
cally  seoure  without  solder.  They  most  then  be  soldered  to.eosure 
preservation,  and  eavand  with  an  iaaakfelaB  aqaal  to  that  oa  tba 
conductors. 

The  following  formula  for  soldorfaig  dald  ia  a|i|ini«ad  i 

Saturated  aolatiaB  ei  sfna   5  partOL 

Alcohol   4  parts. 

Glycerine    1  tmrt. 

Conductors  should  not  be  ruti  over,  or  attached  to,  buildings 
other  than  those  in  w  hich  light  or  power  is  being,  or  in  to  be>INMlt 
but  on  .*eparatfl  jKile*  or  structures,  nlwayg  easily  inspected. 

Srn-i'-e  lil(Ki:f  inu.«t  bo  covcrwl  over  their  entire  hu rfaOa  Wfth  at 
least  two  conte  of  waterproof  [mint  and  so  maiiitjiined. 

Telegraph,  telephone,  and  fimilar  wires  must  not  bo  placed  on 
the  same  arm  with  eloctric  or  power  wires,  and  skomd  not  be 
phnad  on  the  aama  etmctnre  or  pole. 

iKSniOK  GoaSVOTOBB. 

.dir  htttrtoe  OgadacCore— Maat  be : 

1.  Where  they  enter  buildinpf  from  outside  tsnniaal  insulators 
to  and  through  the  walla,  oovuirod  with  watorpniof  ineaiation,  and 
most  have  dnp  loopa  oatnde.  prafocably  elanHag  n|ivard  toward 
the  inside  and  bnsbod  wltb  walerproef  aaa  neB<eombaatlbbi 

inmilating  tube. 

2.  Amng«>d  to  enter  and  loavo  the  buildine  through  a  double* 
contjict  service  iwitch,  which  will  efre<'tuiuly  cIom;  tho  main 
circuit  and  di.»conncct  the  interior  wires  when  it  is  turned  "ofT." 
The  switch  must  be  so  conptructed  that  it  shall  be  automatic  in  it« 
action,  not  stopping  between  i)oint«  when  stArted,  and  prevent  an 
arc  between  the  {wints  under  ali  circumataocos  ;  it  mu«t  indipate 
on  inapCKtioii  whether  the  current  be  "on"  or  '  M  n  i  to 
mounted  on  a  non  combuRtible  base  in  a  position  wiiero  It  can  bo 
kept  fre«  from  moititure  and  caj-y  of  access  to  {Kilice  or  firemen. 

3.  Alway.i  in  plnin  .»ight,  never  covoretl,  except  in  m[>oc!h1  caeos, 
where  an  armi'ni ; L- 1  ir-,,iy  he  r  efi.'iwwry. 

4.  Covered  in  all  codoh  witii  a  muiature-prooi  non-coiubiifitible 
material  that  will  adhere  to  the  wire,  not  fray  by  friotiOBf  and  boar 
a  temperature  of  IdOdeg.  F.  without  softening. 

ft.  Li  dry  plsoea,  kefS  rigidly  apoft  at  leaet  KMn.,  eimpt  when 
oaverod  (hi  uditioa  to  inealatfoBlbya  water^proof  noa-eondacting 
and  BOB-faifiimambla  tnUag,  wbloh  mast  he  otroog  enough  to 
protect  the  hwwlatfcm  ooverlBg  from  injary.  Conauctors  thos 
placed  may  be  nn  aot  less  than  Sin.  apart,  and  be  fastened 
with  staples,  under  whkb  are  placed  meohamnally  rigid  insulating 
strips  or  saddles  of  greater  wiatb  than  tba  metal  of  the  staple,  by 
which  possibility  of  injury  to  the  tube  may  be  prevented. 

6.  In  damp  plaosa,  attaobed  to  ghiss  or  porcelain  insuhitors,  and 
separated  lOm.  or  mors. 

7.  Whoa  panbig  ttrangh  walls,  floors^  tbnhar,  or  paitHionai 
tiaatid  aa  tai  oaatiat  itatioBa  aadw  Ilka  aaoditiooh 

T,.\Mrs  A.».T.  Orirr.R  Dcvmb 

Arr  /.^m/M— Must  bo  in  every  Ci*i«o  : 
I.  Carefully  isolated  from  inflammable  material. 
?.  Provided  at  all  Umee  with  a  glass  glotw  snrroundiog  the  are, 
securely  fastened  With  aoloead  baaa.  Ito  broken  or  ameladciabea 

may  t>e  used. 

3.  Pra«Med  with  a  band  switch,  abio  an  automatic  switch,  that 
win  ihaat  tba  aamntanmnd  the  carbons  BhoaU  they  fail  to  feed 
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4.  Provided  with  reliable  stops  to  prevent  carbons  from  falling 
out  in  CMO  the  cliiin|wt  become  loose. 

6.  Carefully  in.'iilnt-erl  from  the  circuit  in  rH  their  ox[)ob(k1  parte. 

6.  Whtiie  irilliimnuiblo  mntcriiil  ix  near  or  tiiiflor  tho  lampi*, 
provided  with  a  wire  netiiDg  around  the  globe,  and  a  spark- 
arrester  abvn,  to  prmot  ««Hpe  of  •pwiifl,  uMitod  oopper,  or 

carbon. 

Incandescent  lampa  on  mriea  circuits,  harine  a  maximum 
potential  of  350  volte  or  over,  masl  be  governed  by  the  same 
niloa  H  ior  oio  Uglilia,  and  ««eb  Mriw  lamp  nrovid«d  wltb  •  band 
•witeh  and  aatomitie  onlHMit  owifeoli  t  wbon  lighta  an  in  miltiple 
serioe,  such  Bwitchei  mi  m/^^U  awat  not  oontiol  hm  tbaa  » 
aingle  group  of  lij^hta.  BtootronagnBti 
not  approved. 

Under  no  circumstance  will  incandeMaak 
bo  allowed  to  bo  att.ii~he<(1  to  gan  fixtures, 

CLASS  C— INCAM)ES(  E\T  (LOW  I'UESSURE)  SYSTEMS. 
THREE  HL:M)KKT>  VOLTS  OR  LESS. 

OvKKllt;AI>  CONtHtCTOKS. 

Ontindf.  Orerhead  Coiuiut^orM — Must  be  : 

1.  Erected  in  accordance  with  general  rules  for  arc  (Mrios) 
circuit  conductors. 

2.  Soparafcrt  not  than  fiin  ,  where  they  enter  buiklinjji* /w 
furvi™  fonductorf ,  ninl  bo  providtxl  will)  ;i  double-polo  fuwiblo 

cut  out,  aa  near  as  posaible  to  tbe  point  of  entnuDce  to  tho 
buitdiog,  Mid  otttaide  tha  walla  whan  praottoablfti 

UttOKBOtMSm  COMDtfOIOBa. 
Ondergrmnd  CWdtu^ont— UvA  bft  t 

1.  Frovidadwtth  suitable  pvotoetiiig  doviow  at  tho  eado  of  tabs 
m  oondoit  aorvioee  inside  tihe  walla  of  buildingi,  aa  a  goafd 

i^^nst  moistun)  and  injury. 
*2.  Terminated  at  a  properly  placed  double-polo  house  cut-out. 

3.  or  s{iocially  in«ikl«d  oooonoton  aftor  loaving  tho  tabe  or 
conduit,  and  eeparatod  by  atleaat  lOio,,  until  the  donbl»-polo  out> 
.Ont  is  reached. 

Inside  Wikino. 

Wire  should  be  ao  jplaoed  that  in  tho  ovont  of  tho  laOaro  or 
doterioration  of  their  lunlatini;  eovarfoir,  tho  oondaetoio  wilt  illll 

remain  injtilnted. 

At  the  entrance  of  every  huildinf;  there  shall  bo  a  doublo-polo 
switch  placed  in  the  service  oonductors,  whereby  the  oorreot  mtj 
be  entirely  cut  oiT. 

Cfsriff  j«<orx— Muat  not  be  s 

I  Of  sizes  anallar  (ban  Ha  IC  B.aad&,  No.  1SB,W.Q.,  or 

Ko.  a  K  S  (!. 

2.  IjEJid  or  p.iRifHn  covered. 

5.  Covered  with  soft  rubber  lube 

4.  Laid  in  mouldings  of  any  kind  in  damp  places. 

5.  Laid  in  mouldings  with  open  grooves  asraincl  ihn  wall  or 
ceilinK 

6.  Laid  in  mooldiogs  where  leee  than  half  an  inch  of  eolkl 
insulation  is  botwoan  parallol  witoa,  and  botwoan  wiraa  and  walla 

or  ceilings. 

Mouldings,  where  admisoible,  must  have  at  least  two  coatings 
of  water-proof  paiot  or  be  impr^nated  with  a  moisture  repellent. 
(■Ui/'fori:  i-<  not  dci-irnbio,  ood  olcHta mat ool  bo oaod  oniflaa s 

1.  In  a  vety  diy  place. 

2.  In  a  place  perfectly  0|>en  for  inspection  at  any  time. 

3.  They  are  of  porcelain,  or  well-aeasoned  wood,  filled  to  prevent 
•baorptiun  of  moisture. 

4.  They  are  so  arranged  that  wlna  of  opposite  poUrity,  with  a 
dUfereoce  of  potential  of  150  volts  or  lew,  wiU  bO  kaptat* 
8iin.  apart,  and  that  where  a  higher  voltage  is  mod  diia 
ho  increased  proportionately. 

5.  There  is  a  backing  provided  of  wood  at  laaat  jjia.  Mck,  waU 
HWUnnarl  and  filled,  to  provant  aboorption  of  moisturo. 

JffUdStojpk*  mast  never  bo  naad  to  faatsn  conductors  unless : 
L  Pioridod  with  aa  insulating  sleeve  or  saddle  rigidly  attached 
to  tlw  HMtal  of  tbe  staple,  and    having  such  strength  and 
surface  as  to  firevont  mechanical  injury  to  the  insulation  of  the 
conductor. 

2.  Under  oonditiooa  hi  wliieb  oleatwork  would  l>o  aooeptaUo,  or 
whan  driven  Into  a  moalding  epeoially  adapted  for  Open  work. 

SrncuL  WiRiNo. 
Wherever  oondnotoca  oraas  eas,  wator,  or  other  oMtallio  pipea, 
00  any  other  ooodnetonor  ooMnethiK  aatacial  (ezoapt  aro  l|fbt 
wiree),  they  afaonld  bo  oapatatod  tbaioRom  by  aoooo  eon^ona 
non-conductor  at  leant  lia.  In  crossing  an  light  wina  tho  low- 
tension  condnetora  moat  bo  pfawed  at  a  diataaoe  of  at  least  oin. 
In  wet  plaooa  an  air  spooo  moat  be  left  between  conductor)!  and 
pipaa.lo  eroaeing,  and  the  fanner  must  be  run  in  »uch  a  way  that 
they  cannot  come  in  contact  with  the  pipe  accidentally.  Wires 
should  be  run  over  all  pipes  upon  which  condensed  moisture  is 
likely  to  pather,  or  which  by  leakage  might  cause  trouble  on  a 
circuit. 

In  browencH,  dye  lioosea,  paper  and  pulp  miUi,  or  other  baildings 
NixK-iaiiy  liabk-  to  moiiitnn,  all  ooiidneton,  ompfe  whan  need  lor 

peildnnt-H,  must  be : 

1.  .SejMiratijd  at  least  Olo. 
'2.  Carefully  put  up. 

3.  Supportecl  by  porcelain  or  g1aK8  ini^tdatorf) 

Moisture  proof  and  ron  inf!ammable  tubing  may  be  accci>t<xl  in 
liou  of  fuch  conHlructiur 
No  switches  or  fusible  cut-outs  wtU  be  allowed  in  such  place*. 
Interior  Conduiu-^mH  not  bo : 
1.  Comboatible. 

S.  Ofnahmfetrialae  wlObo  binnki 


or  cement,  or  of  such  matcri&l  as  wiU  injure  the  in.sulAUon  «{ 
conductor. 

3.  So  oonstracUHl  or  placed  that  difficulty  will  be  expericTicediB 
removing  or  roiilftcitig  the  conductors. 

4.  Subject  to  mechanical  injury  by  Baw»,  chisels,  or  naili. 

5.  Supplied  with  a  twin  conuuctor  in  a  aim)o  tObOlAnt 
current  of  more  than  lU  amperes  is  expected. 

6.  Depended  upon  for  insulation.  Xho  ooodnolait  hwtbi 
covered  with  moiatare-[»oof  matoriaL 

Tbo  object  of  a  tnbo  cm-  conduit  le  to  iaalllleitothoiMartiniw 
extnotiao  of  tlw  oondnotors,  to  protaofe  thou  IMb  mtrbiiltd 
iBitti7,aiMl,  aaibf  aapoaalblob  front  moialara. 

Twbi  tnbo  oondooton  mnat  not  be  aopnntad  tltoai  eadi  aikt 
by  rubber  or  aim  liar  material,  but  by  cotton  or  otbar  nniilr 
carbonisable  aufaotHice. 

Conductor«  pa^tdng  through  walls  or  ceilings  must  be  < 
in  a  suitable  tubing,  which  roust  extend  at  least  liiL 
tho  finished  surface,  until  tbe  mortar  or  Other  aimilari. 
be  entirely  dry,  when  the  pnjection  may  bo  radooed  to  jia. 

DoiMe  PoU  Saftty  (7w/-oti/«— Must  bo: 

1.  Placed  where  the  overhead  or 
a  building  and  join  the  inside  wires. 

2.  Pla(»d  at  every  point  where  a  change  is  made  in  tbe  »iie  of 
the  wiro  (unlcKK  tho  rut-out  in  tbe  lamr  wiro  will  pnieot  U< 
Kmaller).  Tlii.a  include.'*  all  llie  fleilhlo  OOndnolaiai  All  Ml 
junctions  must  be  in  plain  oigbt. 

(  onstructed  with  beaoo  of 
prcNif  material. 

4.  So  constructed  and  placed  that  an  arc  cannot  bO  1 
between  the  terroinalx  by  the  fuRinp  of  the  metal. 

5.  So  placed  tliut  on  any  combination  (ixture,  no  j^roup  of 
requiring  a  current  of  six  amj>eres»  or  more  xhall  bo  ultiuiiit./ 
<lependent  u|>oii  one  cut  out. 

6.  Wherever  used  for  more  than  six  am{.)ero8,  or  where  tbcpJuj 
or  equivalent  device  is  not  used,  equipped  with  fusible  (tripi  or 
wires  provided  with  contact  surfaces  or  tips  of  harder  hmUL 
soldered  or  otharwiaa;  having  periBOteloatriflailoonMetioaoillilio 
fusible  part  of  tbe  strips 

Sn/etjf  FiiJ>u  must  be  so  proportioned  to  tbo  condnctoni  tbe;  m 
intondod  to  protect,  that  they  wUl  melt  before  the  maximsa  «ia 
carrviog  capacity  of  the  wire  is  exceeded. 

All  fuses,  where  jxiesible,  muat  be  etaaiped  or  oChanfaauriwi 
with  tho  nnaibor  of  anperaa  equal  to  thooalocoRTipgotpaeitjd 


Alt  OBt-ont  blocks  when  installed  must  be  aimilarly  marked. 
Ihm  aafe  carrying  capacity  of  a  wire  changes  under  diftcrtal 
oircumstanoes,  oeing  about  40  per  cent,  lees  when  the  wot  i) 
eloeed  in  a  tube  or  piooo  of  moulaing,  than  when  bare  and  siiio^i 
to  the  air,  when  tlie  heat  is  rapidly  radiated.  It  must  b«  cleu!; 
understood  that  tho  size  of  the  fuse  depends  upon  tbe  oiie  of 
smallest  conductor  it  protecta,  and  not  upon  the  amouni  oi 
current  to  bo  used  on  tbo  circuit.  i{clu\«  is  a  table  showing'  t^i 
safe  carrying  capacity  nf  cfinductors  of  ditfereot  aiaaa  in  Biraiw- 
ham.  Brown  and  Shar]>o,  and  Edison  gaugoat  whlih  aiaM  H 
followed  in  the  placing  oi  intorior  conductors. 

^BroWN  &  SbARPE.^     ^BlRHINOII.Ml-,    r-EOBOX  STASmC'  - 


augeNo. 

omo 

Am^en 

)8.   Gauge  No. 

oOoo 

Amperes. 
1^5  . 

.  -Ji.iO 

Ampeiw 
175 

000 

145 

  000 

150 

l«0 

00 

120 

1»  . 

ll< 

0 

100 

0 

100 

no 

llfl 

I 

05 

  1 

95 

90 

95 

2 

70 

2 

85 

80 

» 

3 

tKI 

3 

75 

6:. 

4 

aO 

4 

86 

5 

45 

5 

60 

.  ,  so 

« 

6 

35 

SO  . 

  40 

It 

7 

M 

7 

48  .. 

....  ao 

10 

a 

0 

IS 

0*0* 

% 

10 

20 

ae««ee  10 

» 

12 

M 

■  lift 

14 

10 

19 

5 

■  n,  10 

10 

«fllbM  10 

0  . 

•«..  0 

5 

AefteAcr— Hnat: 

1.  Be  mounted  on  moisture-proof  and  incombartible  buses,  wci 
as  shkto  or  porcelain. 

8.  Be  donblo-pole  when  the  cirouito  wbiob  thogr  oontnlanMii 
neeCed  to  fixtures  attached  to  gao-pipea,  and  wImb  aix  aiapdiKr 

more  are  to  pass  through  them. 

,1.  Have  a  firm  and  secure  contact,  must  make  and  break 
and  not  !«tick  when  motion  has  ooOO  hoon  Imparted  by  UmIm'm'^ 

4.  liavc  carrying  capacity  sufioleBt  to  proaUBt  baallBg at*** 

tbe  surrounding  atliiospbero. 

5.  Be  placeo  in  dry,  accessible  places,  and  (,'rau[KHj  lu  1"^ 
possible,  beiti|^  uiountod,  when  practicable,  upon  ^la^e  or  t.v|;u  .' 
indestructible  back  bcxirdR. 

.l/ofor*. — -In  wiriog  for  motive  |>ower,  the  same  procAUtaOtf  oi"*" 
be  taken  a-»  with  the  current  of  the  name  volume  anil  jiotenti*!'''' 
lighting.  The  motor  and  reai^itauce-box  muHt  bo  protected  lif  * 
double-pole  cut-out,  ami  controlled  by  a  dotible  |)ole  switlh 
.4iv  lAqhu  on  Low- Potential  CVfnnts— Most  be:  _  « 
1.  Supplied  by  hnaoh  oandBotoio  no*  oaaaUar  than  K«>  b 
R,  and  .S.  gaagOt  _j, 

J.  t  onuuctad  with  mam  oondnntora  onlj  lhm«h  doaNe-pdi 

cut  out*. 

;l.  Only  furnished  with  such  rcvintjinco*  i:  i  t  j  ; I iitor^  *<i  tr* 
enclosed  in  non-oomboatible  material,  such  riMiuaaoss  beit 
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4.  SupiilW«ltli»lobMpco(Mtod«tetlw«Mftflf  aieHghtica 

high  poUmtial  cironna. 

FlXTUKE  U'uKK. 

1.  In  fttl  case*  where  oonductora  are  cotKjealed  within  or 
Mterhrd  t^^  ti\tiire«,  theliMv miHklwIimlatcd  InmtfiegM'P^ 

»)-«tem  of  iho  buililinp. 

2.  When  wirwi  outside,  Iho  conductors  mu«t  bo  no  secured  um 
not  io  bo  cut  or  abraiiwl  by  the  pre»««re  of  tho  fn^t^nings  or 
motion  of  the  fixturea. 

3.  All  conductor*  for  fixture  work  mui>t,  have  u  H<aici'(jroof  insu- 
Mob  that  ii  durable  aod  not  awily  abraded,  and  muat  not  in  any 
tmttm  nailer  than  Nol  16  B.  and      No.  18  B.  W.G.,  or  No.  3 

E.att 

4.  AUlHtm  or  Km  muk  bo  lumunA  bcim  tho  ooodgetan  we 
diaam  isto  •  fiztora. 

5.  tha  tendemoy  to  «>adenaalioB  within  tho  pipes  moat  be 

(Tuarded  against     sealing  the  utiper  end  of  the  fixture. 

6.  No  oombinatioo  fixture  in  which  the  conductors  arc  concealed 
in  a  ipace  leee  than  Jin.  between  the  inside  pipe  and  the  outside 
euioK^will  be  approved. 

7.  Eacli  fixture  must  be  tested  for  powiUo  ''ooataoto"  betwwo 
oomiuciont  and  fixtare,  and  for  "  sbortafawaitii''  before  " 
u  coooeoted  to  ita  aapplv  oondneton. 

8.  The  oaUl^btoAa  of  fiatana  ahonld  bo  aoda  of 
taaterial. 

Elictkic  Gas  Liuiiti.m>. 

Where  electric  gas  lighting  is  to  be  used  on  the  same  fixture 
«iib  the  electric  light : 

I.  No  part  of  too  gas-piping  or  fixture  shall  bo  io  electrical 
coBMction  with  the  gas  lighting  circuit. 

1,  The  n-iroa  uAod  with  the  fixture  must  have  a  non-inflammnble 
irMjlition,  or,  where  concealed  between  the  pipe  and  Kboll  of  the 
tiiture,  the  inh-ulation  mupt  he  i«uch  an  is  re<t'iiret1  for  fixtore 
virtn^for  the  electric  lif;lit. 

.1.  The  wholo  insulation  must  teat  free  from  **  erounda." 
4.  The  two  in^taUMiMiB  muttait  potfwlly  fiwol  coaiioatfcw 
^'ih  each  oUier. 

PsHaainB  akp  SooKm. 

No  portion  of  the  lamp  aookot  •xpoood  (o  contact  wiUi  oataido 
obiects  must  be  allowed  Io  eomo  fBlo  olaetrloal  eontaoft  with  altlMr 

of  the  conductors. 
Cont  PtndanU — Meet  be : 

!.  Mad©  of  conductors,  each  of  which  is  composed  of  several 

!ir&nd«  ini<uliit<.-<l  from  the  other  conductor  by  a  mochunical  s«pa- 

I  itor  (if  carbon ifinhle  mfiterift!,  and  both  Rurronnrle»l  in  flfttiiji  pinces 
■*ith  a  moisture- pruof  and  a,  non  inliiiinni.-iblu  layer, 

2.  IVotoct^jd  by  inRulntin^  bur-liin^'s  wliere  trie  cord  etitorn  thu 
Mckpt. 

%.  So  suspended  that  the  entire  weiplit  of  tho  socket  and  lamp 
be  borne  by  knotf,  above  tho  (loint  where  tho  rord  comes 
Uifxwigh  the  ceiling  block  or  n>BOt.t«,  in  order  titat  the  htrain  mny 
be  taken  from  tho  jointK  nnd  binding  acrewa  All  sockci/i  used  for 
vire  or  cord  pendanU  aiiould  have  openings  at  least  o<pi;ti  to  jin. 
l^-pipe  sise. 

4.  Allowed  to  sustain  nothing  heavier  than  a  four-light  cluster, 
odiBaoohaoMoqiooial  provision  should  be  Budo  Sjf  •»  oxtom 
bkvjrmd OC  win aa a  meohanioal  reioforoement. 

&  Bwiippad  with  Inylaaa  aookoio  aa  far  as  practicaldei  OOtl- 
tnllMl  by  wmD  owitahii.  Li  op  oMo  my  a  lamp  giviai 
tfcaa  Utf  (00) 


bo  plaoei  la  •  k«y4oolc«6 


givUK  ■ 
OB  »  Owl 


iUe 


I  BBpiiratacl 


CLASS  D.— ALTERNATINO  SYSTEMa 

COXVERTKKS  OR  TKAJfWOlUnBa. 

UotttmUra — Must  not : 

I.  Be  placed  inside  of  any  building  except  the  central 
anlen  as  hereinafter  provided. 

-  Bo  plftccl  in  liny  but  metallio  or 
^  I>o  fiiinched  to  the  out><ido  walla  of  bBifaHogt, 

■t.crofrom  by  eubetantial  inKulatmp  supports. 

4  Be  placed  in  any  other  thiin  a  dry  and  convenient  location 

Ktliich  can  bo  ne^^urwi  from  o[)eriin;.'  into  the  interior  of  the  build- 
ing, SQcb  n»  ft  vftdll)  when  an  unclcr^roun<l  iiorvici.'  n  uwid. 

5  Re  pliicod  without  safely  fui.en  iil  tlio  jiinctioii  between  iiittin 
ind  M>rvice  conductors  and  ejifcty  fii^OK  in  the  »<ocondiiry  circuits 
where  they  wiU  not  be  affected  by  the  heat  of  the  converter. 

PuHABr  CoKDmncns. 

b  thoae  oaaea  whore  it  may  not  be  possible  to  exclude  the  trans- 
)  and  primary  wires  entirely  from  tho  building,  the  following 


1.  TbotniuionNraMWtb»loeaUdB*BpaiafeaaB«araapoaaib)e 
to  that  at  wbiob  (fa*  pitaBiT  wbM  ootor  tho  taiUiM. 

2.  Between  thoaa  polBlB  nw  onadaotaiB  moib  bo  Mavily  inoO' 
Uted  with  a  coating  of  moisture-proof  natoriol.  and,  {■  additioo, 
nuit  be  so  covered  and  protected  that  noabankal  Injury  to  dioni 
or  contact  with  them  shall  be  practically  Impassible. 

X  The  primanr  conductors,  if  within  a  building,  must  be  fur- 
r.^Kiy]  with  a  aonble-pole  switch,  and  also  with  an  aatonmtic 
ii  ;ubk'  polo  cqt-ont  where  the  wires  enter  the  building,  or  w  here 
'- ><  y  \>Myc  the  main  line,  on  tho  polo  or  in  tho  oonduiU  Tbeae 
pitchcti  i^houid,  if  {KXHoibie,  bo  enetoaod  la  oaonra  and  iropnmf 

ooiois  outtfido  tlio  buildint;. 

4.  The  i>rimary  conductora,  when  inside  a  buildinjj,  muwt  b© 
*^apart  at  least  lOin. ,  and  tho  »anie  distance  from  aU  other  coo> 

SaOOKDARY  CONDUOTORS. 

the  ooooadwy  ooH  of  tkt 


1bt«BMh«tori6on 


tholanpa  of  otbar  tnoalatiQg  dovJota  aawt  bo  iBolallod  aocordin 
to  tho  nilaa  flor  **  hialdo  wiriog  for   low^pofeaatfal  ayotOBM." 

CLASS  B.— BLECTUC  1UILWAY& 

Power  Stations. 

All  rules  pertaining  to  arc  light  wires  and  atattona  ahall  apply 
(so  far  aa  pnwUoaUej  to  street  railway  power  atatioBa  and  their 

conductors. 


R.I 


■TKMS   \MT1I  (  .luil 


Ml  Rkti  kS. 


Electric  railwny  systeniH  in  which  the  motorcars  are  driven  by 
a  current  from  a  xin^^te  wire,  with  ground  or  floor  ntUIB  civoulti 
are  prohibited  ixrtj>i  ax  iieroinafter  provided  : 

1,  When  there  i'^  no  liability  «i  otbOT  oondaoton  oomiiic  in 
contact  with  tho  trolley  wire. 

2.  When  the  location  of  tho  (rencmtor  is  Ittich  that  tfao  | 
circuit  will  not  create  a  tiro  hauvrfl  to  the  property. 

When  an  a|iprove<i  automatic  rirruit  breaker  or  other  device 
that  will  iiumodiutcly  cut  oil  t>lie  current  in  case  the  trolley  wires 
become  grounded  is  introduced  in  each  circuit  as  it  leaves  the 
power  station.  This  device  most  be  moonted  om  a  fireproof  btao 
and  bo  in  lott  viow  of  the  attendant. 

Titoi.i.Kv  WiKia. 
TrvUfy  ll'iiv. — Miii«tbe: 

1.  No  p mailer  than  No.  0  B.  and  S.  copper,  or  No.  4  fi.  and  &. 
silicon  bron/u,  and  maab  wadily  ataod  tho  atnin  pot  apon  tbMa 

when  in  use. 

2.  Well  insulated  from  their  supports,  and  in  cane  nf  the  side  or 
donble-iiole  coniitrucrtion,  the  Ruppoi^  Mhall  al»o  bo  insulated  from 
tho  i>ole<t  iminodiattly  out*ide  the  trolley  wire. 

'.i.  Capable  of  bciu^  discouncct«>d  at  tho  ix>Mur  hoaae,  or  of 
being  divided  into  sections,  so  that  in  case  of  nre  on  the  railway 
route,  the  current  may  be  shut  oET  from  the  |iarticular  aectioo  and 
not  interfere  with  the  work  of  tbe  firemeo  ai  OKtiagniaUng  tha 
flaiaea.   Tbia  role  also  applies  to  feeders. 

4.  Saiely  protectod  oKairixi  contact  with  all  othar  aoadaetoca. 

CvK  \Vl)i|.\U. 
.\11  wircH  in  cars  nni"(t  bo  run  out  of  reach  of  the| 

shall  be  insulated  with  a  waterproof  insolation. 

LmmiHi  AMD  Railway  Powm  Wiaaa. 

Uiriitiicaad  power  wtras  mast  not  be  poratilted  la  the  aano 
cirealt  wna  tiollmr  wlrea  with  a  gronnd  ratani.  oxoept  In  atiaet 
railway  oaiB,  aar'boBMBt  aad  power  ataUona,  Iho  nm»  dfauao 
may  bo  atod  (or  both  aamoaaaa  provided  the  oonaootioB  fraaa  tho 
dy  naiao  for  oadi  oueait  aball  be  a  donblO'polo  awltoh  ao  armBgad 
:^atoolyoaoflf  tho  ebealta  can  bo  la  osa  at  tho  aaoio  time. 

CLASS  F.  -  Ji.\TTERIES. 

When  current  for  light  and  |K>wer  in  taken  from  primary  or 
secondary  batteries,  tho  »aino  general  rogitlntion^  must  be  observed 
as  apply  to  aooh  wirea  fed  from  dynamo  Koneratora,  devak|iiag  tiio 
sam*  dUteenee  ol  potaatlaL 

GL.\SS  (}  MISrELLAXEOUS. 

1.  The  wiring;  in  any  biiildinr;  nni»t  test  free  from  "yraund»  " 
before  the  curit  Tit  is  tui  u.  <l  on.  Tini  t. -"t  may  bo  mado  with  a 
magneto  that  will  ring  throuj^h  »  i  vtsisUincu  of  2<l,0(ll)  ohm«,  where 
currents  of  less  than  2.*>0  volts  are  used. 

2.  No  ground  wires  for  lightning  arresters  may  be  attached  to 
gas-pities  with  tho  building, 

3.  Ail  ooadactors  connecting  with  teiepbooe,  district  mesaenger, 
barglar-Biarm,  wat/  h  cK>ck,  alootrie  timOi  and  othor  atanOar  inatm- 
aaentamaat,  if  in  tuiy  jH^rtioB  of  tbotr  leagth  tbov  or*  Uablo  to 
become  oroMod  with  circuits  cairyfag  cmrrents  for  light  or  power, 
be  proridod  oeor  tho  point  of  eatmaoe  to  the  building  with  aomo 
proteotive  dovtoo  whioh  will  operate  to  shunt  the  instninMBto  in 
oaae  of  a  daagoroos  rise  of  ftotential,  and  will  open  the  circuit  aad 
arrest  an  abnormal  current  flow.  Any  conductor  normally  forming 
an  innocuous  circuit  may  beoomo  a  M3urce  of  fire  hazard  if  crassed 
with  ano^ior  ooodaotor  throu{(h  which  it  may  boaoma  charged 
with  a  lahtiTaly  high  ptaaiaMb 

(8%aed)  A.  J.  DaCaar,  obairman. 

M.  D.  Law.  SriiriiEN  E.  Hartow. 

Wm.  BaorttY.       T.  CARPKirraa  Sottb. 


£L£CIRIC  LIGHTING  IN  CHELSEA. 

Ill  hiB  rciKirt  for  1890-91  to  tho  <7h«la«t  Yeitry,  Um 

surveyor  (Mr.  T.  W.  E.  Uiggoiw)  aays  : 

Daring  the  past  year  tho  elootric  lighting  industry  baa  boOB 
laMitg  quMt  progroaa  in  the  parish  of  Chelsea. 

Tk*  ChtUm  Seetrieitg  Sumlj/  Company,  whioh  to  tho  priaoipal 
company  la  Clbalaaa,  havo  addad  tho  Idwadea-oqaaie  maftiloi  to 
thehr  am  of  aam^  and  bid  thair  malaa  tharoia.  They  aoboe- 
quently  obtained  consent  to  the  addition  of  that  portion  of  the 
j>arish  east  of  Beaufort-street  which  had  not  been  previously 
included  in  their  aren  of  mipply.  Owing  to  the  prevalence  oi 
dense  fogs  and  other  cauHc  this  company  applied  to  the  Board  of 
Trade  to  ne  permitted  to  discontinue  supplying  electricity  dariag 
the  earlier  hoars  of  the  day,  but  this  permission  was  not  givaa.  Ab 
tiioood  of  February  last  thi^  comiiaay  were  lighting  215  bonsea. 

nc  London  Ekrtrir  S^ipplj/  Corporation  have  not  carried  oat 
aiywarlM  inCholaeadariBgthepaa»yaar,Bodateatill  only  lighting 

Uigitizea  by  ^ 
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Th(  Ciiilr^i<tn  Klu-tri--  Liijhl  Cunij-duy  have  laid  mains  from  Tito- 
street  through  Tedworth  wiuare  and  Smilh-gtreet  to  Kinfj's  rcwid 
in  accordance  with  tbolr  aK^roemont  with  the  Veatry.  The  comiiany 
have  been  re-formed  under  the  title  of  the  New  Cadoguii  aud 
Bitenvo  Electric  Supply  Company,  and  at  the  time  of  the 
Mknmuitioa  they  auroeeted  to  the  Vestry  that  their  agreement  as 
to  layiV  omIbb  should  be  tnUMtend  to  the  new  oompany.  The 
Y«My,MMr«ver,  sueseaUdtlnkthawinputy  should  appiv  for  a 
pwrHoMl  order  in  the  ureal  mamwr.  Thte  wm  don^  aiM  at  Uw 
«f  Um  Bwnfiiul  year  the  logsuetod  otdor  wm  uodar  cUmmmIob. 
Ak  Ibo  cod  of  February  the  com|iany  wore  lighting  16  boUM  is 


I  Ushtod  by  •iMlridty  in  Chelsea  wa* : 

188»-90  lMO-91 

Chelaea  Eleotrloity  Supply  Company           US    Sift 

CKlQgan  Elootrio  light  Company                  Sft*    16 

LmdmBlaeteloSiin^CarpQniMoii......       1  .........  2 

*  Thi«  prut  .ihly  inoladod  aome  hoosea  in  tho  Belgravian  dtotrietb 

It  is  thuf>  .■<<:L'n  tiiJLi  tlicTo  hiivL  l>c<>n  abOBt  I€0 hOMH  wUoh have 
adoptcxl  eUftrir  h^-ht  during  lAr^t  ytinr. 

In  May,  IHlHt,  iliu  Hojird  of  Tratlc  forwaniod  u  di/ift  of  ref;uU 
tiona  which  it  was  proponed  to  serse  uj^jti  ihu  London  Electric 
Supply  Company,  Two  slight  alterntlonn  whir-h  1  i.ut;};eJ't<;-<l  weif 
approved  bv  the  Veetry,  tubrnittod  to  Llio  ikuird  ui  Trudu,  and 
■BMaquently  adopted  hy  them  and  included  in  the  regulations. 

Oterkead  WWu,  eU. — l>uring  the  year,  I  aubmitted  a  aomowhat 
lengthy  report  on  the  aabjaab  oC  iwwinMd  wi»,  undeiiKKMuid 
pipea,  mains,  etc,  and  alio  awhmHtad  plana  aiunring  (as  far  aa 


CITT  NOTES. 


o  aorlrire<l  rtn 


The  rencijjtK 
l>er  cent,  of 


latino  t  onijjuijy,  woio 


■nbaaartae  Telecrapta  Company. -  The  receipts  for 
the  wask  andod  September  18  amounted  to  £4,H49. 

■aatani  IxtaMAaB  Tata^iaBh  Ctanpaay.— Tba  Directors  hav* 
declared  an  interim  dMdand  ior  HIm  ^puHtar  andod  Mk  Jane  «I 
2[k6d.  per  ihaNb 

Ongr  Md  MMfe  tiiia«  Baltanv.— n«  raonlnlB  far  IliB  iraat 
endjBff  Saplaaber  »  van  <884.  i«aiMt  «M  lor  tlie 
aadlng  19th  inat. 

QtolM  Telegraph  Company.  Tiio  T>irecC«rH  ha 
interim  dividend  of  .3«.  i>or  share  on  tho  [nofeioncc 
per  share  on  the  oniinary  nhares. 

Weetam  and  Bratlltan  Telegraph  Compaay 

for  the  H-eek  etidcvl  Sujitoinbcr  is,  after  detluctinc 
tho  grofls  rucci[it»>  jiayablo  to  tho  I^jtidon 
£3.780. 

Went  India  and  Panama  Talesraph  Company,— Tho  estimated 
raoeipta  for  the  half-month  ended  Sopt«iub«r  15  wore  £1,855,  as 
OMBparad  with  £'2.446  in  the  correeiwnding  period  of  last  year. 
ThHbv  aaaaipta,  estimated  at  £5,805.  raaUaad  £5,892. 

WlaflaMai,— Tba  Directwa  of  WinMds,  Limited,  report  a 
depresaica  la  tha  yaar  ending  June  90.  The  sales  had  decreaaed 
£2,600.  The  aocounU  showed  a  pro6t  of  £1.82(5.  10a.  4d.,  £1.UUU 
of  which  has  been  written  off  for  depreciation,  etc. ;  tha  balance 
added  to  that  of  last  year,  £3,59*2.  15e.  9d.,  makeci  an  undivided 
profit  of  £4,419.  ISe.  Id.,  which  is  required  in  thu  business,  and  no 
dividend  is  declared.  The  Directorx  have  this  year  iasned  £4,4U0 
aecond  dobonturos,  and  are  pruimrtNl  tu  rcooivo  f nrthar  4190 ft  par 
cent,  debenture.",  for  »  hich  the  security  is  sound. 

DIrset  Spanish  Teiesraph  Company.— The  report  of  the  Direo 
tors  for  the  half-yearto  June  30atateii  that  after  nrov  iding  for  deben- 
ture interest  there  is  a  profit  balance  of  £5,5*25.  with  the  exception  uf 
the  interruption  of  the  Barcelona  cable  frotn  the  .'trd  to  the  14th  of 
April,  the  cables  and  the  land  lines  in  cutitioction  with  them  con- 
tinued in  ^ood  working  ortlcr  throughout  tho  half  year.  Of  tho 
profit  balance  CJJtiiil  h.ni  been  ]mt  to  the  roK-rve  fiind,  which  now 
amounts  to  i'J.'i.i^JM,  lo-avini;  113, 025,  out  of  wliich  the  Directors 
recomniond  a  dividend  fit  the  rate  of  lUiier  cent  on  tlie  jirefercncc 

and  one  at  the  rate  of  5  per  cent,  per  annum,  tax  free,  on  Uie 
>  <870  halat  aanM  to  tha  floatbtgaiMtoa  aaoamt. 


PBOVISIOHAL  PATENTS*  ISM. 


ta  or  ralatlac  *•  os«daators  ter 

alaetrle  asotors,  and  altamata  ar 
OUbact  BaMalqr  I'ttokhaff, 


ma. 


IndloatlBC  tha  dlraetten  af 
«f  elaetrladty,  oalled  "  an 

Starr,  Crawley  Down,  Soi 


■dwaidJa 


David  Urquhart, 
(L.H.  ~ 


15.570. 
15597. 

i:aj-21. 

15044. 


15697. 
15705. 

l.->749. 
I.'i768 

15794. 

15849. 

1586s. 

15872. 

15882. 
159-22. 

159.17 


An  Improred  arrangoment  of  automatic  electric  rwltcb 
and  ent-ont  for  nae  In  eharsiac  secondary  cells  sad  tm 
similar  pM>m>.  6otoviaa  Manb*  iO^  Wfjk  Bglbii% 

London. 

Skitkmbkr  is. 
Aa  improved  battary.  ('veil  Urquhart  Fislier,  45,  HoUwn 
V'iaduct,    Ixinrlrin.     (Koscoc  Henry  ThfllBpaOBt  UaiMi 

States.)    (Coniploio  H|>ucification. ) 

Improvements  In  ttae  method  of  making  the  platst  or 
elomenta  of  a  seooadary  er  atsraco  battory.  SUnkj 

Chnrlex  (°iithl)«rt  Currie,  S2i,  Ugh  BMom,  Loate, 

(('om|ilet©  «[iecifiration.) 

Improvements  In  and  relating  to  oelUng  blocks  er  rsasi 
and  cut-oats  for  aso  In  eonnoctlon  with  eleetrle  Ugbl 
and  other  circuits  K  l  «  in  Ti  uin.in  (Jrecnfield  and  OivIm 
Jacob  Kintner, -i.'i,  .Sijii  hanijilnn  buildings,  Lx)ndon.  (Coa 
platoapaeUlaation.) 

i.M  llj.K  16. 

Improvements  In  oleetrlc  telephonlo  transmlttsrs.  Jtka 
(irabaui,  4(j,  iielmont  street,  HaverRtock-hill,  London. 
Kloetrto  stsnaUins  on  railways  to  trains  la  motlsB  tt 
John  Watkiason  and  Ueorge  Prinoe,  A, 
B«rieyFlaida,Laeda. 

17. 


Akester,  57,  Chanoaty-baa, 
ImprovoaMBto  Im  toa 
MMtog  atoatolaHy.  Charlaa  Jaaoa 

John  Fowlar  and  CVi.,  limlled,  I 
ford,  Torkehlra. 
taprwvamanta  in  olaetria  ara 
DlflhiaaoB,  3S3,  High  }{oll>orn.  Loadoa. 

Skitkhhkr  18. 
Improvoments  for  carriers  for  coaleal  shades  I 
or  other  lansps-    Bernard  Mer^yn  Drake  asd 
Marshall   OariMUB,  ▼ieMiia^tn 

Ix)ndon 

Improvements    In    telephonic    instrameats,  Althv 

ThoiOiUt  (.'oilier,  70,  .MarUt  l  r-trn  t,  Mancho!<tor. 
Improvomeots  In  oleetrlc  arc  lamps.     Uipi^iolyte  lleyni'^r 
and  Ladisloe  LencMWski,  4ti,  IJncoln's-inn  tield.i,  Londixi. 
Imptovementa  eoonaetad  with    eleotrle  motors  sad 
alavatan.  The  American  Elevator  Company.  55,  Chancefy- 
laaa»Londaa.  (Otfa  Braa.  aad  Cto,.  Uattad  BtotM.) 

An  laiprovad  awlt^  bOMar 
lampa    Henry  He.^it field,  i2,  Pitlake,  Croydon. 
Zasprovements    in    electrical  Ineandsaeaat 
Reginald  Haddan,  18,  BuckinKhaat<sl«aatk8tnBd|i 
(Gaston  Dedreux,  Cemiany.) 
Improvements   In   eleotrloal  measnrin( 
John    CWry    Fell,    1,  (jueen  Viotoria-atreet, 
(Bdward  Waataa,  UsiMd  Btotaa.) 


Bnrrova>  Sd. 


Sl'ECiFiCATlUNS  PUBLISHED. 

1357tt. 
ltiOS7. 

Rvdiing.  8d. 

16-223. 

16963  Pla«lac( 

neU.    8d.  . 

l':ir^2.  Talapkanea    Hartmann  and  Braun.  8d. 

ITtUl.  Charging  aeoumnlator  battu^.     Siemena  Bfos.  sod 

I'u  ,  Limitud.     (.SiL-incii!<  .iiul  llalnku).  8d> 

19U7&  Baatrlo  aaiaty  (Baaa.   Mordey.  ikL 

IMl. 

U68.  Caslnss  foralaatrlaalawltafeaa,  ate.  AbeL  (BfaMia(.) 
9S70.  Telegraph  UoOk  ayatenM  of  railway  traAa 

(^ooinbes  and  Kowe.  8<1. 
112UI.  Tolephanto  aowiainnleatlOB.    Sack  and  others,  lid. 
IMSft.  BaaMatoaaaaaUffaa    WaUar.  (BoMiaaa.)  «d. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


lirush  Co. 


ludi»  iiiiolii-i,  liiitti  Ptrcha  k  Tclrgraph  Co. 

Houseto-Hou-He   

Metroi>olitaD  iilectric  Supply   

London  Klsotrie  Snpply 
SwaaUaited 
St.. 


10 
6 


n 
•> 

m 

|<H 

•i| 

6 

n 

4t 


THE  ELECTRICAL  ENGINE£B>  OCTOBER  2,  1891,  SIS 


NOTES. 

Eleotro-Harmonioa. — The  firal  imoInDg  conMrt  is 

tonight  fFriHav)at  St  James's  Hall. 

Westers  Aastralla. — It  is  proposed  to  establish  a 
labplunM  owhuga  nt  Albuiy,  Wettam  Aortnltt. 

BmsMla.— The  time  for  me^Mng  tandflis  lor  the 
lighting  of  Brussels  h«s  bean  aoEtondad  to  noon  on  80th 
October. 

WUr— y. — Im  \ma  decided  by  the  Kilkenny 
Town  Council  to  intniAiGo  flestoiiiity  for  tbo  pnUio  fightuig 
of  the  streets. 

Cliampo  XljrMes. — Actire  steps  kre  being  taken  in 
the  fomatkia  of  iho  eleotrie  lighting  company  for  the 
Ghanjit  EljidH  Meter  ai  Fun. 

Bodfbrd. — At  a  puWic  moeting  of  the  ratepayers  of 
Bedford  iMt  week  it  iras  decided  in  faTOor  of  the  Town 
OoooeD  introdoemg  ibe  doelrie  light 

OUtmvy.— We  m  griored  to  reeord  tbo  death,  at  hie 

residence  at  Greenwich,  of  Mr.  Thomas  John  Brown,  chief 
electrician  to  the  Telegraph  CoDStracttOQ  and  Maintenance 
Company. 

Postponenunt  (tf  O.S.A.  DfUOT.— The  Old  Students' 
dinner,  that  was  to  talio  place  to-morrow,  at  the  Holborn 
liasUurant,  at  7  o'clock,  is  postponed  till  Oct  31,  at  ti  < 
SKBie  place  and  hour. 

CUswiek  Fire  Brifirade.^Tbe  Chiswick  Local  Bcmrd, 
«nih  a  desire  to  make  their  fire  brigade  as  efficient  as 
possible,  have  hzed  10  elactne  alarm-posts  fitted  with  all 
the  ktarii  improvoneota. 

Relglito. — The  ReigateTowii  Council  last  week  decided 
to  take  UO  steps  at  present  towards  obtaining;  a  provisional 
aider  for  fighting  the  borough  )iy  electricity,  leaving  the 
fold  opan  to  private  onterpriM. 

AcoringliOB.— Mr.  J.  N.  Shoolbrad  has  been  called 
in  as  consulting  engineer  to  the  borough  of  Accrington, 
vMi  raCoranea  to  tha  neant  dedaion  to  prooaad  with  the 
establii-hmcnt  of  n  eantlKl  alaotric  light  station. 

Holaingrfors.— The  house  in  which  the  Finnish  Diet 
meets  at  iicUingfors  has  been  completed.  It  stands  in  a 
entoal  poaition,  and  ia  fmrnisbad  iriib  tbo  alaatrie  Hght, 
snd  a  very  complete  system  of  warmini;  apparatus. 

Variation  of  Earth's  Bfagnotism. — With  reference 
to  onr  note  on  the  mistake  of  the  Admiralty  in  giving  the 
magnetic  variation  at  Liverpool  as  Mag;  inataad  of  8deg., 
it  is  pointed  out  that  there  seama  a  attU  graatar  error  of 
"  degrees"  instead  of  minutes. 

MlM»>'WfiMi  ■toolrte  Torpedo.— It  is  otatad  on 

good  authority  ibut  a  company  will  shortly  be  brought 
onl  in  London  under  the  name  of  the  Sims-Edison  Electric 
Torpedo  Company,  with  a  capital  of  £200,000,  to  exploit 
the  dirigible  torpedo,  whicb  waa  lately  tortad  with  great 

tncceis  at  Tlavre, 

Uootrio  Arms  Syndicate. — An  application  wat 
■ado  en  Wednesday  to  wind  op  the  Etoelde  Arms  and 

Ammuiiitio!!  Sytidicntc  on  the  ground  that  the  real  object 
kad  failed,  and  that  the  company  intended  to  apply  its 
fondi  to  oOar  purposes.  The  matter  «ai  ordarad  to  aland 
o*«r  for  a  fortaif^t 

Factory  LlKhting:  in  Germany  — Tho  licncfits 
derived  from  employing  the  electric  light  in  the  factories 
of  Qmany  era  aaid  to  have  been  ao  marked  that  a  pro- 
posal is  stated  to  have  Lee  n  Viioui^ht  furward  to  m ale o  the 
OM  of  it  compulsory  in  alt  factories  whore  artificial  light  is 
anphi]^  daring  worhiug  bourn. 


Kaarltfiia  and  Zanzibar  Cable. — ^le  Oonadl  of 

the  Government  of  the  Mauritius  has  vot«d  the  sum 
required  to  lay  down  a  telegraph  cable  from  that  island  to 
Zaniibar.  TU»  wffl  ba  an  kinianao  advantaga  to  tha 

nhipjiing  ^rade,  as  messages  to  and  from  the  Mauritioo  at 

present  i  '    ipy  10  days     a  fortnight  in  transmission. 

Falmouth. — At  Falmouth  Town  Council  a  letter  was 
read  with  reference  to  the  proposed  publie  lulling  of  the 
town  by  tho  electric  light,  and  Mr.  Bullmore  proposed,  and 
Mr.  Pearce  seconded,  that  the  matter  should  be  referred  to 
tha  Idghtiof  Committao  to  eonfar  with  tha  aama  eomi^tetaa 
of  the  Local  Board  of  the  pariah,  and  report  to  the  Oooncfl. 

Coventry. — The  Electric  Lighting  Committee  of  the 
Coventry  Town  Council  are  considering  the  question  of 
the  iaanadiata  introdoetkm  of  the  aledirie  light  At  tho 
last  treeting  'Sir.  A.  Bromley  Holmes  attended  and  was 
consulted  as  to  the  best  means  of  carrying  out  the  pro- 
viaiooal  order,  and  nodertodc  to  diaw  np  and  oabmit  a 
report  thereon. 

Roandhay  Eleotrie  Tramway.— Mr.  Graff  Bakor 
writing  to  the  Leeds  papere,  states  that  it  ia  a  mistake  to 
suppose  that  it  ia  the  Thomion'HbDatan  Oaupai^  who  ia 
equipping  the  line.  He  is  doing  it  upon  bfa  own  account, 
buying  the  apparatus  from  that  company.  Unless  anything 
onforeaaan  ooonra  ha  ospaeba  to  have  tbo  fine  nmn^ 

ivithin  a  fortnight 

SheemeBS  Naval  Bftrracks  Thn  Admiralty  have 
under  consideration  proposals  lor  iightiug  bheerness  iCoyal 
Naval  Barracks  witb  the  eleetrio  light  An  artimato  has 
been  forwarded  of  the  cost,  together  with  estimate?  of  tho 
expense  of  several  other  improvements  in  the  astablishmeat, 
wbioh  fa  about  to  bo  oonveclad  into  a  achool  of  gunnery 
for  the  eastern  ports. 

Penryu. — At  a  mooting  of  thn  Pmryn  Town  Council 
last  irriday,  the  Mayor  (Mr.  John  Bisaou;  presiding,  Mr. 
R.  A.  Newoombe  brought  forward  the  matter  of  having 
the  main  street  of  the  borough  lighted  with  large  incan- 
descent lamps,  one  at  the  junction  of  the  roads  above  the 
Town  EM,  and  one  below.  The  anbjaat  ia  to  be  aoniridorad 
at  a  future  meeting. 

Uaneion  Lighting. — Messrs.  Drako  and  Corham  are 
engaged  iti  introducing  the  electric  light  into  tbe  Duke  of 
Northumberland's  town  residence,  Grosvenor-place.  It 
will  he  remembered  that  this  firm  carried  out  tbo  lighting 
uf  Alnwick  Castle.  The  same  firm  has  also  the  contract 
for  lighting  aleetriealljr  the  new  offlcoa  of  tho  Wafghta  and 
Measures  Department  of  the  Government 

Vrnvban-Sherrin  Battorloa. — Mr,  Vaugban-ShaRln 
Imo  left  his  previous  temporary  premises  at  Eagle  Wharf, 
City-road»  and  taken  a  workshop  at  37,  Tabernacle-street, 

where  we  understand  he  intends  to  apply  his  battery  to 
the  driving  of  electric  tncyctes,  bathchairs,  and  boata.  It 
will  be  intaresting  to  have  particulars  of  the  cost  of  these 
from  some  client  after,  say,  six  mootha' or  a  yaar'a  running. 

Omnibus  Lighting.  —  The  expense  of  lighting  60 
omrnbuses  in  London  recently  by  electricity  for  a  period  of 
12  months  was  borne  by  the  contractor  who,  for  years,  has 
illuminated  nearly  all  the  omnibuses  in  the  metropolis  by 
means  of  oil  lamps.  Since  the  experiment  was  made  the 
ayatan  faaa  bean  thoroughly  reotganiaad,  and  tho  pnblle  wiU 
abortlj  find  it  worting  in  aM^  ^  not  aO,  of  tbaaaTahiolaa 

Discovery  of  Mica  Deposits.— The  Under  Secretary 
for  Mines  of  (^ueenaUnd  received  a  telegram  on  August 
S6th  from  Oommiaaionar  Zikn,  off  Herbarton,  alatang  that 

a  discovery  has  been  made  of  mica  in  large  quantities  at  a 
point  about  25  miles  west  of  Muldiva.  The  plates,  ho  says, 
•10  of  fairly  good  quality,  are  improving  as  the  deve|o|i-  , 
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tMXit  proceeds,  and  are  free  from  impuritioB.  Four  leases 
have  been  applied  for,  comprisiag  an  area  of  100  acres. 

Olninai  Ufflitliiflr  M  Oaptfted.— The  London 

Electric  Sup{)ly  Corporation,  who  have  gratuitously 
nippliod  St  Nicholas's  Church,  Deptford,  with  the  electric 
Itgbt  for  tilt  hit  three  years,  have  fpren  DOtiM  thai  they 
can  no  longer  do  so  unless  the  arc  lamps  are  substituted 
for  the  incandescent  system.  Ajs  the  electric  light  has 
been  found  preferable  to  gas  in  nwny  ways,  the  church- 
mwdMM  hsTA  itwlTMl  to  make  tlM  elung*,  «t  *  vott  of  100 
guineas. 

Kmpreaa  of  AaBtria's  Pftlaoo. — The  castle  being 
built  for  thfl  Empreaa  of  Aoitria  on  the  ialaiid  of 

Corfu  is  approaching  completion.  Tt  has  received  the  name 
of  "  Achilleion,"  and  stands  in  a  most  beautiful  situation, 
with  a  viow  of  unparalleled  beauty,  consisting  of  lovely 
valleys  and  olive-coloured  hills,  with  the  bhio  sea  and  the 
Albanian  mountains  for  a  background.  The  whole  of  the 
boilding  and  the  splendid  park  wiD  be  lighted  by  elec- 
trioity. 

Kleotilc  Mlnlne:.—  Theannual  meeting  of  the  Federated 
Institution  of  Mining  Engineers  was  held  this  year  at 
IfiHon  OoUegOi  BSnningbMB.  Dvriog  tbo  proceedings, 
Captain  Harrison  alluded  to  progress  in  methods  of  coal- 
getting  during  the  coming  year,  and  said  that  the  direction 
In  wUeh  be  beliov^d  that  moat  advanee  might  be  made  waa 
the  application  of  oloctricity  to  haulage,  coal-cutting, 
pumping,  and  other  proceeses — a  statement  that  was 
NoeiTwl  with  applaoiau 

Uttlisliiff  tiM  BUM. — A  ayndioato  of  Swiaa  and 

Enf;Hdh  capit^alist?,  it  is  stated,  has  l>con  formed  to  utilise 
a  part  of  the  Kbiiio  Falls  at  Lauffenburg  for  the  generation 
of  aleetrie  onorgy.  The  water  will  bo  led  off  to  turUnae 
by  races  of  ^  mile  long,  and  will  yield  a  total  of 
7,000  h.p.  The  company  will  probably  blast  away  the 
rooha  wbieh  interrapt  the  eoorao  of  the  river  at  the  origin 
of  the  propose*^  canal,  a  proceeding  which  will  havo  a  TWty 
favourable  etTect  upon  the  navigation  of  the  Khine. 

▲  Meteorolosioal  PhonomoaoB. — A  remarkable 
moteorologieal  phononenon  baa  oeeurrad  at  Liarba,  on  the 

Tunisian  coast.  The  sea,  when  at  high  tide,  suddenly 
receded,  and  several  smaU  whirlwinds  formed  in  the  road- 
•taad.  One  of  theae  travelled  along  tbo  eoaat,  tearing  up 
by  the  roots  a  numher  of  huge  trees.  No  houses  were 
damaged,  nor  is  any  accident  to  life  or  limb  reported.  It 
ia  not  known  whan  thewbiiiwind  aabddod.  Tbo  phono- 
monon  wm  altondad  by  nolant  eloetrical  discharges. 

Elootrlo  Tramoar  Syndicate. — Mr.  .Tarman  has 
now  two  complete  tramcars  in  readiness  and  in  working 
order.  All  iSr.  Jarman'a  impvovonenti  and  inTontions 
are  used.  The  cars  are  usual  size,  fitted  v,-i*h  rlonhlr  -i^^tor 
capable  of  a  maximum  of  li  h.p.,  the  weight  boing  6^  loaa, 
induding  106  ealla  (Jaman'aX  Tlio  mazimam  apeed  is 
16  milee ;  the  normal  speed  eight  miles  an  hour.  The  car 
ia  lighted  by  electricity.  The  syndicate  are  now  considering 
aaTttal  oootrBcti^  amongit  othara  lor  earn  at  Croydon. 

IWlnn.— A  receiving  order  having  been  made  against 

Charles  Jamee  AUport,  described  as  an  electrical  engineer, 
of  Woburn-pUee,  Bussell-square,  the  debtor  has  submitted 
a  atatomont  of  faia  aflaira  showing  unaeenrad  liabilitio* 

£14,880,  with  Bssrts  i!  1?  Fr  m  *he  observations  of  the 
Official  Beoeiver  it  appears  that  the  debtor  commenced  busi- 
noas  in  18S8  with  about  £200  borrowed  money,  and  attri- 
butes his  insolveticy  mainly  to  losses  in  connection  with 
mines,    .^bout  £14,400  ia  in  respect  to  money  borrowed. 

London  County  ConaoU. — The  Highways  Committee 
of  the  London  Oonnty  Oonndl  having  had  mnthority  to 
deal  dnring  the  VMai^ioa  with  •ach  nattait  «•  might  arise, 


have  reported  at  the  meeting  on  Tuesday  that  they  have 
sanctioned  the  following  work  :  Notting  Hill  Elaetrie  Ijgbt 
CSompany  to  lay  mains  in  Chepstow-place,  Pembrid]^ 

squ<>rt?,  and  Pemhridga  villas ;  the  Knightsbridge  Coonps'tr 
for  mams  in  Queen's  Gate ;  the  Vestry  of  St  Pancras,  tor 
mains  in  Euston-road,  Tottonham  Goort-road,  and  Hif^- 

street,  Camden  Town 

Dover  and  Deal  Telopbonee.— Wayleaves  are  now 
being  obtained  for  the  erection  of  a  new  trunk  Une  frott 
Dover  to  Deal  direct.  This  addition  will  do  away  with  the 
great  inconvenience  and  delay  caused  to  the  subscriben  st 
Dover,  Deal,  Sandwich,  Ramsgate,  and  Margate,  through 
the  necessary  switching*  at  Canterbury,  and  the  new  who 
will  be  a  long-needed  improvetnent.  The  preliminary 
arrangements  are  being  rapidly  pushed  on,  and  Mr.  Biudeti, 
the  National  Company'a  ^triet  managor,  Impea  to  have  it 
ready  for  use  by  Christmas. 

Baadsopt  Aoonmnlator. — ^A  new  type  of  stonfi 
battery  invented  by  M.  Bandaapt  ia  being  intcodneid  \§ 

the  Compagnie   Franco-Beige  d'AppareiUege  I!leetri|IML 

The  plates  are  formed  of  a  powder  agglomerated  by  pressure 
and  saturated  by  a  .substance  volatilised  by  the 'presBure. 
The  elements  may  be  equally  employed  for  priimiy  or  for 
secondary  batteries.  After  a  series  of  very  encouraging 
trials  the  Compagnie  Franco-Beige  have  decided,  says  Utc 
SvUeHn  InknMiumid,  to  employ  thaio  aocamnkton  for  the 
li-}it:?i::  nf  the.  "riissels  tramways. 

Hawaiian  Tramwaartt. — At  the  fourth  general  meet- 
ing of  tho  Hawaiian  Tramways  Company  on  Monday  at  tlie 
City  Tonninus  Hotel,  the  chairman,  Colonel  C.  M.  Darid- 
son,  stated  that  with  a  view  to  the  fviture  an  Act  had 
obtained  from  the  Hawauau  Government  giving  tbo 
company  power  to  oae  eleetrieity,  which  waa  «zpect«d  to 
prove  of  great  advantage  trj  them.  At  present  th<ir 
horsing  cost  them  4'46d.  a  mile,  and  if  they  could  lessen 
that  eoit  it  would  bo  a  great  gpdn.  The  London  eliw  of 
the  oompany  ia  SOI,  C^berwell-road. 

Portsmonth. — Some  hitch,  it  is  sUited,  has  arisen  with 
the  proposed  introduction  of  the  electric  light  into  the 
borongb  of  Portamonth  by  the  Corporation,  and  the  eon- 
mitt«e  has  resolved  to  recommen  l  'h  i*;  *hr  apixiintment  o? 
Mr.  J.  m.  Sboolbred  as  consulting  engineer  for  the  infla- 
tion be  deferred  in  order  that  ftuther  partionlara  at  to  (he 
financial  working  of  the  scheme  should  be  obtained.  Trcif. 
Garnett,  of  the  Techoiod  Education  College,  Durbaa,  bu 
been  invited  to  fumiab  a  report,  and  oatil  this  hai  bMO 
reeeivod  no  furthar  notion  will  be  t^an. 

Liverpool  Inspootor  of  Eleotrlo  Lighting.— Mr. 
C.  H.  Yeaman,  who  for  the  past  two  years  haa  bad  entire 
charge  of  the  electric  lighting  department  of  the  CorpontiMi 
has  been  appointed  engineer  of  the  British  Insulated  Wie 
Company,  Proscot  The  Watch  Committee  adverttasd  th< 
vacancy  thus  created  and  there  were  51  applicatioM  ^ 
the  poaition,  the  salary  attached  to  which  is  X160  per 
annum  On  Monday  the  committee  ajipointed  Mr.  Joha 
Carlton  Sherman,  of  Liverpool,  who  was  educated 
Univenity  GoUega,  and  for  two  or  thrae  moathl  ki* 
acted  as  expert  assistant  to  Mr.  Yeaman. 

Slootrioity  at  Pooaa. — At  the  annual  Sotdien' 
Exhibition  recently  opened  at  Poona,  says  the  Daily  Jftn^ 
there  is  a  remarkably  clever  model  of  a  stationary  '5'--'° 
engine,  made  in  India  by  a  I^ritish  priv:\?i».  Limited  ss  hi* 
resource.?;  must  have  been,  the  result  is  an  exqui*''*'? 
finished  and  marvellously  accurate  piece  of  work.  Anciihor 
of  the  exhibits  is  the  invention  of  an  officer — a  RniiH  elt'-'''''* 
punkah  for  banging  inside  mosquito  curtains.  Attached  to 
it  is  a  smaU  doA  and  an  dle^rie  light.  A  aowtf  ef  A* 
2nd  Bombay  Oavaky  oontrihntea  aome  standard  bi*P*  " 
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Strand-oo-tiM43ffMn,  Chiawick,  was  summomd  to  the 
Kingston -on-Thamea  County  Bench  for  having,  on  the  14th 
August,  whilst  in  charge  of  the  electric  launch  "Pilot,"  on  the 
Thames,  near  Teddiiigton,  navigated  the  same  after  anoMfe 
without  exhibiting  the  luh'  ,,  as  ordered  by  the  Thames 
Lights  By-laws,  1686,  and  ho  further  aummonad  for  a 
similar  oDniM  off  Mol«8ey  on  the  same  day.  Mr.  Bitating, 
solicitor,  prosecuted  on  behalf  of  the  Thames  Conservator*, 
lb  was  explained  that  the  electrical  apparatus  got  out  of 
ordor,  witli  the  mnlfe  that  the  speed  of  the  eraft  wm  oon- 
siderably  diminished,  atid  night  came  on  before  he  was 
more  than  half  way  to  his  destination.  The  defendant  was 
andend  to  pay  a  fine  of  £1,  indading  eoeti. 

Miinlwlor.— The  Maneheeter  Corporation  are  ahont 

to  lay  down  one  or  moro  installations  for  tho  supply  of 
eleciricity,  and  in  order  to  facilitate  the  arrangements  and 
to  guide  tiie  committee  aa  to  the  extent  and  position  of  tiia 
stations  and  as  to  the  power  of  the  engines,  dynamos,  and 
other  machinery  and  plant  necessary,  advertisements  have 
beeninaerted  asking  persons  or  firms  who  are  likely  to 
racpive  a  enpply  of  electricity  within  the  prescribed  area  to 
commrinicate  in  writinj;  with  the  committee  to  that  effect. 
Mains  will  in  the  first  instance  he  laid  down  in  the  following 
streets — viz.:  Deansgate  (from  King'«treet  to  St.  Mary's 
Cfjite),  St.  Mary's  Gate,  Market  street,  Piccadilly  (from 
Market-street  to  Mosley-street),  Mosley-street  (from  Ficca- 
dillj  to  York<Blreet)^  York-atreet»  Spring-^anlenB  (from 
Markot-Btreet  to  King-street),  King  street  (from  Spring 
gardens  to  Deansgate),  Cross  street  (from  King-street  to 
Marksl^tMet). 

MMdlMlbmnii^'— On  Wedneeday  a  meeting  wao  held 

of  the  Middlesbrough  General  Purposes  Committee  of  the 
Corporation,  Aldennan  Archibald  presiding.  A  deputation 
^vaa  reeefved  from  the  IdRddteehnragh  Eleetrle  Lighting 
Company  to  any  information  that  might  be  desired 
with  regard  to  the  proposal  of  supplying  Middlesbrough 
with  the  electric  light.  Mr.  Sellon,  assistant  manager  of 
tho  Middlesbrough  Electric  Lighting  Company,  explained 
the  leading  features  of  the  provisional  nr  It :  for  which  the 
company  were  applying.  He  stated  thai  the  pnco  the 
eompaay  wottM  prehaUy  charge  for  the  nee  of  the  eleetrie 
light  would  be  60  per  cent,  more  than  the  cost  of  gas.  He 
said,  in  conclusion,  that  the  Middlesbrough  Electric  Supply 
Company  waa  hacked  up  by  the  Brvak  Eleetrie  lighting 
Company,  and  that  would  he  a  guarantee  of  the  aucces.^  of 
the  undertaking.  It  was  subsequently  decided  that  the 
whole  matter  ehontd  he  zefened  to  a  Bub«ommittee. 


bent  brass,  constructed  OH  Englidi  modda,  vhidi  are  of 

excellent  wnrkm:iT!-hi[), 

Ligbtning  as  an  Kzploaive. — A  story  comes  from 
Aostmlb  of  a  strange  freak  of  lightning.  It  appears  that 
a  telegraph  line  was  being  erected  some  years  ago,  and  at  a 
certain  point  the  line  went  over  ironstone  rock.  Holes 
were  dqg  in  the  eolid  rock  for  the  poles.  It  had  rained, 
and  the  holes  contained  some  water ;  one  of  the  telegraph 
poles  had  just  been  fixed  in  above  the  water  A  storm 
ceme  on,  and  tho  men  went  into  shelter.  A  tiasb  of  ligbt- 
oing  struck  the  pole,  and  tha  pole  was  shot  60ft  into  the 
air  by  thf  f'x plosion.  The  story  would  be  more  tnio — or 
at  any  rate  more  interesting— if  the  pole  had  come  down 
igun  enetlj  in  tbeeama  hole. 

ChaUuun.— At  the  meeting  of  tiM  Chatham  Town 
Council  last  week  a  communication  was  receivef!  fmrr',  tho 
Mentaiy  to  the  electric  lighting  company  as  to  the 
pnpenl  to  light  the  Council-chamber,  and  upon  the 
notion  of  Councillor  Smith,  seconded  by  Councillor 
Burrell,  the  surveyor  was  instructed  to  have  an  interview 
Mitb  the  engineer  of  the  eompaay  and  report  to  the 
(^uncil.  Councillor  Burroll  expressed  a  hope  that  the 
whole  of  the  town  and  the  establishments  would,  ere  long, 
be  Olominated  with  the  eleetrie  light  He  thoqght  the 
company  would  be  in  a  position  to  (supply  abundant  light 
when  their  new  works  at  (Jbatham  were  erected. 

Paddingi;on.  —I  he  iirst  step  towards  the  public  lighting 
of  Paddington  fa  tho  lighting  of  the  Town  Hall. 
This  will  ho  completed  in  this  week  or  ticx'  ;  when  fiinshed, 
street  lighting  will  probably  be  proceedwi  with  at  once. 
The  Town  Hall  lighting  eondeta  of  190  ineaadeaeent  lamps. 
The  contractor  is  Mr.  Conolly,  and  the  fittings,  etc.,  arc 
very  handsome  and  massive,  one  chandelier  in  the  large 
haO  for  S4  faunpe  hdng  partiealarly  fine.  He  eorrent  ie 
••0  be  supplied  hy  the  Metropolitan  Electric  Supply  Company, 
who  have  a  40  years'  contract.  They  hope  to  erect  a 
Mitioo  ioott  ill  the  vicinity.  Corrent  to  the  Town  Hall 
viU  pnbaUyhehud  oain  thoeouie  of  thie  weak. 

The  Eleotrio  Ligrhtlngr  of  Studley  Royal.— The 
work  of  illuminating  Studley  Royal,  the  Yorkshire  seat  of 
the  Harqnia  of  Ripon,  with  the  eleetrte  light  hae  jaet  been 
ntccessfully  completed  under  Mr.  S.  Harrison,  engineer,  by 
Woodhouse  and  Bawson,  Limited.  A  10-hours' trial  at  full 
loid  WM  made  of  the  turbine  and  dynamo,  which  yielded 
etit  rgy  for  300  lights  without  being  overtaxed.  Within  the 
lull  a  soft,  full  light  was  obtained,  tho  supcriorit}'  of 
(lectric  lighting  in  bandinoss,  cleanliness,  purity,  and  orna- 
meat  b  in^  ipixiront.  The  facility  with  which  the  energy 
required  is  devolopcd  by  water  power  is  a  guarantee  that 
this  mode  of  illumination  is  much  cheaper  than  by  any 
ttthermeaiM. 

Popular  meotric  LlKhting. — A  new  and  interesting 
addition  to  electrical  works  will  be  published  early  in 
October,  entitted  <*Pepidar  Elaetrk  Lighting :  ?ndtical 
Hints  to  Present  and  Intending  Users  of  Eleetrie  Energy 
f«r  Illuminating,"  by  Captain  E.  Ironside  Bax,  general 
■anager  of  the  Westminster  Electric  .Su{)ply  Corporation. 
It  will  be  published  by  BigE^  and  Co.,  and  the  price  will  be 
it.  Besides  a  glossary  nf  iTm".  ihr-  work  will  deal  with 
the  duties  and  rights  oi  supply  companies,  information  upon 
«iniig  and  eontncti,  the  deecriptioo  of  meters  and  their 
and  an  explanation  in  straightforward  and  practio.il 
style  for  householders  of  necessary  information  as  to  lamps, 
candle-power,  cost  of  lighting,  spedmeo  eettmates,  and  a 
complete  list  of  supjtiy  companiee.  A  chapter  oo  the  use 
oimotofH  wil!  :iU:o  *»e  ^ivan. 

Xleotrio  lAgUta  Wanted. — On  Thursday  last  week 
Mt  WmUm  Hndnot,  ol  tha  EImHib  I^nneh  W«rki» 


AtanaiilMilo  Stoetrtal^.  —  The  meet  important 

recent  cx[>erimcnt  regarding  at mo.«iph eric  electricity,  carried 
out  at  the  Blue  Hill  Observatory  by  Mr.  Alexander  MeAdie, 
seems  to  take  one  back  to  the  very  infancy  of  eleetrical 
science;  for,  though  the  conditions  wcio  somewhat 
different,  the  operation  was  substantially  ideatical 
with  Benjamin  FranUin'e  historical  experiment  with 
the  kite.  What  Mr.  McAdie  has  demonstrated  is  that 
electricity  can  be  drawn  from  a  kite  high  in  the  air 
in  a  cloudless  sky.  The  kite,  Mr.  McAdie  states,  dis- 
charged sparks  from  the  lower  end  of  an  insulating  wire 
reaching  tlown  to  the  earth,  where  an  electrometer  partly 
measured  the  increasing  electric  force.  Ho  neatly  did  tho 
quantity  of  electricity  in  the  upper  air  correspond  to  the 
height  of  the  kite  above  tho  earth  that  the  experimenter 
could  usually  determine  whether  the  kite  was  rising  or 
falling  1^  simply  looUng  at  the  needle  of  the  eleetrometer. 

UfrbtnliiK  Caaualtiea. — Some  interesting  figvrae  have 

l>cen  collected  by  the  (Jernian  Ministerial  Department  with 
re^^ird  to  lightning  casualties  during  1877-1886,  in  buildings 

under  their  jndedletioD.  Outof  58^602  buildings,  264  wars 
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itruok  in  10  yean,  or  5  per  1,000  per  10  years.  Some 
carious  averages  came  out ;  elementary  schools  were  struck 
*8  per  1,000^  ehnrehM  9%  eoUegei  15*4,  universities  241, 
private  houses  44*9,  and  horse-breeding  establishmcnta 
312*5,  from  which  it  might  possibly  be  interred  that  the 
vapour  of  «nmonia  rising  Ircni  thflis  latter  wm  a  factor 
in  the  case.  Out  of  the  264,  only  81,  or  not  one-third, 
resulted  in  a  fire.  Of  the  total  number  struck,  15  were 
pirofeaeled  with  eondrntom,  bat  only  one  escaped  injury ; 
in  five  of  these  the  condiictoi-s  wero  useless,  and  in  six 
were  inadequate.  The  damage  was  comparatively  small — 
£316  per  CMiialty,  or  9a.  per  Widing  per  year ;  two-tbirda 
of  this  was  in  the  bone-breading  establishments.  The 
danger  from  lightning  is  said  to  have  increased  threefold 
hi  Germany  witbin  the  last  30  years.  The  average  loss 
per  year  throi^boat  Qmumy  ia  givati  aa  £300,000  to 
£400,000, 

Dundee. — The  Electric  Idghting  Ck>mmittee  reported  to 
tbe  ]>Bnd«e  Gaa  ConmiHloMnai  Aairmeeting  on  Monday 
that  in  their  opinion  the  fifat  thing  to  do  was  to  appoint  an 
en^neer,  as  his  advice  might  be  useful  in  the  maUrr  of 
selecting  a  site  for  an  electrical  station  ;  and  thoy  further 
stated  that,  having  considered  the  applicationa  and  the 
qualifications  of  all  the  parties,  thoy  unanimously  ro- 
commeoded  that  Mestra.  Urquhart  and  Small,  West- 
minater,  ahonld  be  appcdotad.  Ifr.  (Jfqnbart  trad  had 
great  experience  in  electrical  engineering,  and  Mr.  Small 
in  mechanical  enginewing.  Besides  this.  Mr.  Small  was  a 
natlTe  of  the  eity,  and  they  thought,  therefore,  that 
he  had  an  advantage,  aa  bis  local  knowledge  would  be 
of  the  greater  advantage  to  the  CommiiaiouerB.  The 
eonniltM)  leeoaimended  the  firm  on  the  eondition  that 
their  plans  and  specifications  be  submitted  to  some  electrical 
engineers  of  the  highest  standing  for  their  consideration 
and  rerisal  before  any  tenders  were  advertised  for.  At  a 
imUic  meeting  held  immediately  after,  ex-Provo«t  Brownlee 
moved  that  Messrs.  Urquhart  and  Small  Iw  appointed. 
Lurd  Provost  Mathewaon  seconded,  and  the  motion  was 
unanimously  agreed  to.  The  works,  whieb  are  to  eoet 
about  i;30,000,  are  to  be  proeaaded  with  at  once. 

Bombay. — The  proposal  to  experimeut  with  the  electric 
light  in  certain  parte  of  the  eantonment  of  Poona,  thou(;h 
at  first  scouted  aa  being  much  too  expensive,  still  hangs 

fire,  says  the  Timi's  of  h>'/i„  \Tr.  E.  0,  Walker's  latest 
propoiial,  together  with  a  mirnito  thereon  by  Major  E.  D. 
Nowabam^oitb,  the  secretary  to  the  Cantonment  Com- 
mittee,  were  suV.Tnttte'^  to  Mr.  Tiienzi  Walton,  the  oxfrnrvff^ 
engineer  of  the  Bombay  Municipality,  who  was  asked  to 
Btate  bia  opinion  thereon.  Ifr.  WaJton'a  lottar  in  reply 
was  placed  before  the  memberfi  f  the  1' "oiia  Cantonment 
Committee  at  their  meeting  on  September  S,  Major-General 
Bhindell  being  in  the  ehair.   Mr.  Rienzi  Walton  waa  of 

opinion  that  Mr.  Walker's  offer  to  the  Cantonment  Com- 
mittee was  a  very  advantageous  cue,  ior  it  offered  to  replace 
the  676  keroaene  oQ  lampa  of  9^  cp.  oaxk  with  oleetrie 

lights  of  16  cp.  each,  the  cost  of  lighting  in  each  casa  being 
1*02  rupee  per  lamp  per  month.  If  the  experiment  is  at  all 
made  in  Poona,  the  wires  will  have  to  be  overhead  and  not 
nndergrottnd.   Tha  whole  qnostion  has  now  been  referred 

to  a  snb  committee,  consisting  of  Major  H.  \V.  Dupcricr, 
K.E.,  executive  engineer ,  Mi.  E.  O.  Walker,  CLE.,  super- 
intendent of  telegraphs  (who  have  given  the  CaotoDinent 

Committee   much   valuable  a^^sistaiico  in  drawing  up  a 
scheme),  aud  Mr.  Itiij.iii^i  LioL'im,  nlf  tiU'r- 

Teleplioaio  Faoilitiea  on  th&  Soutii  Coaitt.  ^  1  hu 
directors  of  tbo  Western  Counties  and  South  Wales  Tele- 
phone Company,  with  a  view  of  otTerin«^  every  facility  to 
their  subscribers,  and  thereby  making  the  Bournemouth 
tdephom  ayalam  not  only  aa  oomplela  Mid  oomptelMaaiTa 


as  possible,  but  also  popularising  it  in  every  way,  thoa 
making  it  still  more  useful  to  their  subscribers,  have,  upon 
the  recommendation  of  their  general  manager,  decided  to 
include  Parkstone  within  the  district  of  BoumcmDuth,  in 
the  same  maooer  as  ihcy  have  recently  treated  Boecomb«. 
Tha  eonpany'a  aahaertbMS  to  tho  evdM^gaoyateaa  inBonniB' 
mouth  or  Boscombe  may  now,  therefore,  upon  presentation 
of  their  blue  leather  call-room  pass,  or  lady  merabem  of 
sabeeriben'  famtliea  npon  preaentation  of  the  white  leather 
j>as3  issued  to  them,  when  at  Parkstone  speak  to  the 
Bournemouth  or  Boeoombe  subscribers  free  of  charge.  A 
aiinilar  privilege  in  respect  to  the  Plarkatooo  call  office  ia 
also  extended  to  Poole  subecribera.  The  directors  have 
also  decided  to  keep  their  exchange  open  later  and  to  open 
earlier.  The  present  number  of  subecribera  to  the  local 
exchange  is  340,  the  average  calls  per  day  1,100,  and  al 
night  45.  The  following  towns  are  in  telephonic  com- 
munication with  Bournemouth :  Poole,  Uhriatctiun:h, 
SoathamptQin,  Winohiater,  Faraiiam,  ChMport^  and  Forte- 
m<i 


Anglo-German  Cable.— On  Friday  the  new  cable, 
which  has  just  been  successfully  laid  by  the  Post  Office 
authorltiea  between  England  and  Gemany,  waa  praetieally 
tested,  being  for  the  first  time  utilised  in  the  transmission 
of  public  messages.  The  cable  starts  from  Becton,  on  the 
Norfolk  coast,  not  far  from  North  Walabam,  and  goes  by 
way  of  Rorck'.ini  to  Emden.  It  conUuns  four  wires,  the 
disposition  of  which  is  not  finally  settled.  It  is  probable 
that  the  senricea  to  Barlia,  Hamboig^  Hid  IVankfioTtoB* 
Maine  will  be  increaaad  veipectively  by  and  that 

the  fourth  will  be  given  to  Vienna,  with  which  centre 
direct  communication  has  for  some  time  been  open  rid 
the  German  capital.  An  altomatifo  of  this  arrangement 
would  be  to  make  Magdeburg  a  centre,  and  thus  t"  relieve 
the  pressure  on  the  Berlin  circuits.  The  importaut  increase 
of  telegraphie  tnffie  between  thia  country  and  Geimaoy 
and  Austria  Hungary  since  the  assumption  by  the,  I'n^t  <_>tfice 
of  the  entire  control  of  the  working,  and  the  subeequeot 
rednetioo  <rf  the  tarifl^  baa  made  the  new  cable  an  urgent 

necessity.  The  relief,  however,  will  not  bo  felt  imme- 
diately, as  one  of  the  Belgian  cables  broke  down  almost 
simultanoonaly  with  the  opening  ol  Ite  now  ouo.  When 
thia  ia  re-eatablisbed,  the  effect  of  the  wtaudad  mauna  of 
communication  should  be  at  once  seen  in  the  reduction  of 
the  delay  in  the  transmission  of  messages  between  the  two 
ooontriea. 

ElectrioMinlnff.— During  therecentvisitof  the  memben 
of  the  Mining  Institute  of  Cornwall  to  the  Continent^  one  of 
the  taoat  faiportaiit  vMla  waa  that  made  to  the  Maebemicb 

lead  mine  in  Brussels.  The  mine  is  lighted  by  eleetrieity. 
The  pumping  engines  at  the  hollow  of  the  mine  burn 
2*1  kilogrammes  of  coal  per  horse-power,  as  uompared  with 
four  kilogrammes  consumed  by  the  welMoMtwu  Oorailh 
engines  they  formerly  employed.  The  enormous  quantity 
of  stuff  raised  daily  surprised  the  visitors.  This  ii 
over  S,000  tone  daily,  and  ia  treatad  by  SB  bands 
only,  so  perfect  are  the  automatic  arrangements.  One 
(Nirticular  portion  of  the  working  is  worthy  the  attention  of 
colliery  managers  at  home.  When  a  waggon  of  ore  ii 
tip[>ed  at  the  shaft's  mouth,  electric  contact  is  made  in  the 
tipping,  and  a  small  needle  in  the  office  makee  a  red  mark 
on  a  band  of  paper  revolTing  by  clockwork.  TIm  object 
of  thia  ia  not  so  much  to  give  automatically  the  number  ef 
waggonR  tipped  as  to  show  at  a  glance  that  hauling  is  pro- 
eeudai^  regularly.  The  paper  band  is  divided  in  half  hours 
for  a  w«ak  throughout ;  and  at  the  end  of  the  week's  work 
it  is  seen  at  once  the  number  of  waggons  that  have  be«n 
tipped  on  any  day  or  at  any  time.  It  is  thought  that  li 
thia  upMm  wwa  adopted  at  homo  it  wwitd  iawcii  the 
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dupa(4w  that  ariio  as  to  amounts  nuaed,  which  atill  occur 
ia  tt^a  of  the  speenl  taUjnaii. 

ComproMWd  Air  Mid  Bleetrielty.— The  town  of 

Laceroe,it  would  seem, after  havitiL;  hvd  four  years'  experi- 
ence of  alternating-current  diBtribution  of  light  by  Gaiiz 
and  Ca,  is  going  to  mppleainit  tbli  by  a  distribution  of 
force  from  the  same  water  power  ;  hut  this  will  be  carried 
out,  according  to  arrangements  made  with  Messrs. 
Kadngar,  of  Aagi^img,  I17  vuum  of  oonpraMad  air.  It 
may  be  interesting  to  mention  in  connection  with  this  event, 
that  the  town  of  Offenbach  baa  lately  received  a  very 
eonplato  inatalktion  of  eomproasod  air  dntribotion, 
rhich  seems  to  1k!  causing  great  interest  amongst 
German  engineers,  as  being  the  first  application  of  com- 
pTMMd  iSr  ba  Oarnaiiy.  Ttehnical  engineers  are  constantly 
irriving  to  study  the  workii^  of  the  station.  An  engine 
of  300  h.p.  1?  used  as  generator  Tho  Rtation,  which  is 
situated  on  the  banks  of  the  Maine,  is  remarkable  on 
aeoonat  of  the  eleence  of  belts  or  apparatus.  The  air 
pumps  are  eonstntcted  with  their  piston  rods  in  direct 
coismanication  with  the  steam-eylinders,  so  that  direct 
tfanrfoiinaliion  of  forea  takaa  phtea^  Tbe  eontiany  under- 
take electric  lighting,  and  have  a  sub-stition  in  the  centre 
of  the  town;  aootber  substation  is  under  consideration 
ce  aeeonot  of  tlie  nmneRMis  applketioas  for  light  The 

electric  l»rt  of  tho  installation  has  been  carried  out  bj- 

M&s.srfi.  Schuckert  and  Ca  Tbe  air  from  tbe  compressed 
air  engines  ia  aartanaivaly  oaad  for  oooliDg  in  tiba  botab. 

LaodMi  BlMtfia  Sapply  Ommpwif*— Tbis  oompany 

hare  now  recftverod  from  the  disastrous  cfFects  of  their  fire, 
sod  extraordinary  preoautiona  have  been  taken  in  the  sub- 
tlatldns  to  aeeani  perfaet  safety.  The  building*  are  sli 
l>«rfectly  fireproof,  aud  built  in  the  most  approved  fashion. 
Banning  was  started,  it  may  be  rcmemb«re<l,  in  March  last, 
with  10,000  lamps,  and  the  supply  has  been  kept  00  con- 
tinuously since  without  the  least  niabap  until  the  pvaaaot 
tiine,whenthirty-fIvethovLsand  lamps  are  on.  Asthefom{*any 
aa  supply  90,000  lamps,  there  is  therefore  a  largo  reserve 
poear  at  the  Deptford  station.  The  plant  in  use 
consists  of  two  I,250-b.p.  dynamos,  each  capaldo  of 
Duiotaimng  30,000  lights,  and  two  750-h.p.  machines, 
each  for  15,000  hi^io.  'nios,  with  35,000  lain|ia 
ranning,  and  plant  for  90,000,  tho  reserve  is  ample. 
Moreover,  there  are  now  four  main^  the  whole  way  to 
the  CKty,  and  as  one  only  is  amply  salBeieiit  lor  tslety, 
the  risk  of  breakdown  or  accident  is  practically  entirely 
obviated.  Tbe  new  laige  dynamos  in  progress  will  not  be 
oeded  and  eoupktad  till  there  is  need  for  inereeaed  power 
by  the  demand  ezoeeding  the  present  supply,  and  each  of 
these  new  dynamos  will  be  alone  capable  of  maintaining 
90,000  Umps.  There  are  at  present  three  principal  sub- 
itatiena  -TrafalgM  aguare,  New  Bond-street,  and  one  now 
in  progress  at  Pimlico.  Mains  are  also  being  carried  sontb 
ol  the  river.  Tho  success  at  Fraukfort,  Antwerp,  and  other 
plaoSB  of  the  high-tension  system  has  largely  inoraaaed  the 
confidence  of  the  public  ;  has,  in  fact,  dcmonstnited  its 
value  as  the  only  practical  system  for  large  supply  from  a 
distant  generating  point,  ^th  this,  and  also  tbe  immewae 
prn-.i  i'iorif.  t.iken  and  faultless  running  of  la.'^t  few  month.?, 
^ospects  are  very  encoora^ng,  and  large  business  is 
confldently  expected. 

Cost  of  etas  and  Kleotrloity. — ^The  popular  mind  is 
liuit*  sufficiently  alive  to  thi^  crtrt  cost  of  electririty  over 
gas  to  need  no  further  ingbieiung  by  6cri}>&$  who  are  speak- 
ing without  book.  The  Newcastle  Daily  Chronicle,  s|Makiog  of 
the  Duke  of  Marlborough's  home  truths  in  his  recent  speech 
at  chairman  of  tbe  Brush  Company,  remarks  :  "  The  fact 
ii  the  elastrio  l^hi  ia,  aa  jat^  aaoaaairhalaKpensivo  luxury, 
which  the  eatetpiuiiiglndaattBii  and  Ihoaa  who  d«l  with 


delicate  goods  may  find  it  advantageous  to  adopt,  but 
which  for  general  purposes  eannot  compete  with  gas  in  the 

matter  of  cost,  and  probably  never  will  be  able  to  do  so 
until  it  is  produced  by  a  different  method."  To  the  first 
part  of  the  sentence  we  haTe  litHe  to  objael;  it  ie  alwmye 

true  (and  well  it  should  be  so)  that  the  richer  householder 
and  shopkeeper  should  first  take  the  electric  light  instead 
of  gas.  The  hitter  part  we  entirely  deny.  There  ia  not 
the  slightest  need  for  consumers  to  consider  they  must 
wait  until  "  diflorent  methods  "  of  producing  electricity  are 
invented  for  the  electric  light  to  be  as  cheap  as  gas.  All 
that  ia  neeesaary  is  to  wait  until  the  supply  can  be  gn*n 
on  equal  scale  to  that  of  gas.  Even  now  the  cost  to  many 
private  consumers  is  but  Uttle  in  excess,  year  by  year,  of 
that  of  their  pravtoua  gaa  UBa.  Ei|«ffienoe  in  the  hnr- 
tenaion  accumulator  system  in  the  London  companies 
over  two  years  has  given  proof  in  actual  cases  that 
the  comparative  eoat  is  very  eloeely  given  ee  one- 
quarter  more  than  gai5  at  3s.  {>cr  1,000  cubic  feet — 
consumers  paying  X30  a  year  for  gaa,  candles,  tapers,  and 
matches,  having  been  foniiid  to  pay  £37  a  year  in  ail  for 
their  electricity.  It  noeds  but  little  foresight  to  believo 
that  if  such  cases  can  be  brought  forward  even  now,  that 
when  the  whole  of  a  large  plant  is  in  full  working  order, 
and  time  reduces  t  he  chaise  for  current,  that  electric  light 
can  be  obtairu-d  for  j'carly  amo!uit<5  ofjual  to  that  of  gas 
without  recourse  to  wonderful  uiveniions  in  the  future. 

Pmston. — At  tho  monthly  meeting  of  tbe  Preston 
Town  Oooneii,  but  week,  the  committee  reeommended  that 

Fi.shergiit€,  from  the  railway  ."sUtion,  and  Church-snpn*.  to 
opposite  Lancaster  road,  l>e  lighted  by  electricity  by  the 
National  Electric  Supply  Company,  Limited,  as  an  experi- 
ment, for  a  iieriod  of  three  years,  on  the  terms  set  forth  in 
the  company's  solicitors'  letter — viz.,  to  fix  10  arc  lamjMi 
each  of  500  c.p.,  in  Fishorgate,  and  ran  the  aame  from 
sunset  to  sunrise,  at  an  annual  charge  of  £166.  Sak,  with  the 
following  condition  :  That  if  tho  conanmption  was  reduced 
from  4,000  hours  to  3,000  by  alternative  lamps,  to  the 
number  of  one-half,  being  extinguished  at  midnight,  the 
annual  cliarge  named  in  the  letter  should  be  reduced  by 
X30,  to  permit  of  which  the  installation  will  be  on  two 
eiretdta.  That  to  avoid  ahadow  the  eompeay  will  inereaaa 
the  number  of  lamps  by  one  or  two,  and  the  company 
guarantee  by  duplicato  plant  against  unsteadiness  or  the 
going  out  of  the  light,  and,  periodically,  satisEsetorily 

to  verify   the    illunn'nating    power   at    their    own  cost, 

the  company  to  maintain  the  lamps  and  tbe  Corpo- 
ration to  only  provide  and  6x  the  ctandaida.  Any 

further  aarteaiion  for  public  lighting  that  tho  Cor- 
poration may  subsequently  desire  to  be  done  by  the 
compi\ny  after  the  rate,  per  set  of  10  additional  lamps,  of 
not  more  than  the  aforementioned  terms  in  their  letter  as 
amended  in  the  aforementioned  conference.  The  terms  to 
be  embodied  in  an  agreement  to  be  prepared  by  the  town 
derk  Alderman  flatterthwaite,  in  moving  the  adoption 
of  the  report,  stated  that  last  year  the  National  Com- 
pany obtained  powers  to  light  Fishergato,  and  now  con- 
templated potlhig  thefr  wiree  nndergnniDd,  when  thegr 
found  out  how  much  light  was  required.  The  present 
lighting  cost  £100,  plus  £17  for  cleaning  and 
lighting,  giving  abont  1,000  e.p. ;  the  electric  light 
gave  them  5,000  c.p.  for  £12G  a  year.  The  expense  of  10 
new  brackets  would  be  about  £i6.  Tbe  motion  having 
been  sectwded,  AUerman  Daviee  said  he  had  been  at  aone 
trouble  to  go  into  tbia  matter,  and  ho  found  that  at  preeent 
Preston  was  not  only  the  worst  lighted  town  in  Ijancaahire, 
but  the  worst-lighted  town  in  l^luglaud.  lie  should  snpjiort 
the  reedlation,  for  a  town  well  lighted  was  half  watebad. 
After  aome  further  diacwaion  tbe  notion  wm  carried. 
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THE  MARES  ELECTRIC  METER.' 


The  Maris  meter,  to  which  the  prize  of  l,000f.  has  been 
awarded  for  the  measurement  of  continuous  currents  by 
the  Paris  Commission,  is  a  discontinuous  integrating  watt- 
meter. The  registration  takes  place  every  four  minutes 
upon  dials  whose  hands  mark  nocto-watts.  As  regards 
exactitude  of  measurement  of  the  energy  consumed,  this 
meter  is  found  quite  as  satisfactory  as  the  continuous 
integrating  meters,  nor  is  it  more  liable  to  fraud,  as  the 
intervals  between  registrations  are  so  small. 

The  instrument  is  comprised  of  a  wattmeter  based  on  the 
principle  of  electro<iynamic  balances,  of  a  stopped  clock, 
and  of  registering  gear  and  dialf*. 

Fio.  1. — Diagram  of  Man's'  Meter. 


Fig.  2.— Oacillating  Beam. 

The  diagram.  Fig.  1,  shows  the  principle  of  the  working 
of  the  Mares  meter.  A  B  represents  the  beam  of  a  balance 
carrying  at  H  the  coil,  G,  of  the  wattmeter,  which  is  shifted 
downwards  when  traversed  by  a  current.  The  attractive 
force  exercised  upon  this  coil  is  always  proportional  to  the 
electric  energy  expended,  which  is  the  measure  required. 
To  obtain  this  result  a  weight,  p,  is  hung  on  the  beam  by 
a  movable  carriage,  D  E. 

The  system  is  in  equilibrium  upon  the  knife-e<Jge,  K, 
when  current  is  not  passing,  and  when  the  carriage  is  at 
zero  point.  If,  on  the  other  hand,  the  coil,  G,  is  attract©(l 
by  the  current,  the  carriage  is  shifted  an  amount  pro[)or- 
tional  to  the  fotce  of  attraction  to  re-establish  the  balance. 
When  such  displacement  occurs,  the  cogwheel  arrangement 
upon  the  upper  part  of  the  carriage  gears  with  the  wheel, 
F,  of  the  counter  dials  as  long  as  the  arm,  A  B,  remains 
horizontal  and  rests  uiwn  the  stud,  b.  When  the  equili- 
brium is  upset,  the  lever,  A  B,  swings  over  and  rests 
upon  the  other  stud,  b',  and  the  gearing  between  D  E  an  l 
F  ceases. 


Fro.  3.— Rolling  Carriage. 

By  means  of  clockwork,  which  is  described  further  on, 
the  carriage  is  driven  by  a  to-and-fro  movement  of  an 
amplitude  equal  to  its  length,  and  as  the  arm  is  regulated 
to  tip  over  when  the  centre  of  gravity  of  the  carriage  does 
not  coincide  with  the  point  of  suspension,  K,  it  follows  that 
the  distance  traversed  by  the  limb  of  the  wheel,  F,  is  e<iual 
to  the  distance  that  the  weight  has  to  move  from  the  point 
of  equilibrium  to  balance  the  force  of  attraction  at  the 
precise  moment  that  the  beam  tips  over. 

During  the  four  minutes  that  each  period  of  integration 
endures,  it  is  supposed  that  the  current  strength  remains 
constant :  a  registering  apparatus  adds  up  finally  the  total 
energy  expended  in  function  of  the  time — that  is,  in  watt- 
hours. 

The  actual  arrangement  of  the  balance  beam  is  shown  in 
*  Tranblatod  trout  Iho  lUrut  ItiduMritUt. 


F\g.  2 :  one  of  its  extremities  carries  the  fine  wire  coil  of 
the  wattmeter,  and  the  other  a  counterweight  regulaterl  by 
a  screw.  This  beam  is  suspended  upon  two  steel  screw 
points,  working  in  steel  slots.  A  piece  of  brass  placel 
above  these  pivots,  adjustable  by  means  of  a  screw,  allom 
the  balance  to  be  made  more  or  less  delicate. 

The  wattmeter  is  somewhat  similar  to  Sir  Williim 
Thomson's  balance.  The  flat  horizontal  coil  of  fine  wire  ii; 
mounted  in  shunt  on  the  main  circuit,  and  placed  between 
two  coils  of  thick  wire  or  cop(>er  ribbon,  according  to  con 
ditions,  traversed  by  the  total  current  to  be  measured.  The 
space  between  them  is  just  sufficient  to  allow  the  small  coil 
to  oscillate.    The  resistance  of  this  latter  is  5,000  ohms 

The  carriage.  Fig.  3,  rolling  upon  two  nmnexs  carried  by 
the  beam  thus  receives  in  the  manner  before  described  a 
periodical  displacement  to  and  fro  by  means  of  a  clockwork 


Fui.  4.— Mann'  Meter— Back  View. 

movement,  having  "  Lahire  "  gearing.  The  pinion  of  this 
ge;iring  is  connected  to  a  slot  moved  horizontally,  uiwn 
which  is  attached  a  very  light  arm  fixed  to  the  carriage, 
the  course  of  which  is  thus  rendered  equal  to  the  diameter 
of  the  prime  circle  of  the  interior  wheel,  the  result  of  a 
well-known  theorem.  On  the  other  hand,  the  cogwheel 
gearing  of  the  cirriage  gears  with  the  first  wheel  of  the 
meter,  or  escapes  therefrom  according  to  the  movement  of 
the  beam. 

The  clock  movement  is  provided  with  a  conical  pendulum, 
making  120  revolutions  a  minute,  and  driven  by  a  train  of 
wheels  brought  into  j>lay   by  a   motor   spring,  whose 


Fio.       Mar.  s'  Meter— Front  View. 

ratchct-whool  is  seen.  Fig.  4,  in  the  centre  of  the  cover- 
plate. 

The  clock  is  kept  wound  by  an  electric  windingnp 
arrangement,  acting  when  the  meter  is  not  integrating. 
For  this  purpose  an  electromagnet  of  1,000  ohms  resistance, 
fixed  to  the  cover-plate,  acts  upon  an  arm  which  comes 
forward  and  engages  in  the  teeth  of  the  ratchet.  At  each 
lossage  of  the  current  into  this  magnet,  this  arm  come) 
lown  and  winds  up  the  spring  by  one  tooth.  At  iho 
)reaking  of  the  current,  a  coiled  spring  draws  up  thii 
arm,  which  then  engages  another  tooth.  To  keep  tixi 
movement  going,  all  that  is  necessary  is  at  each  reading  to 
wind  up  the  spring  the  number  of  teeth  it  is  run  down 
For  this  purpo.so  a  circular  switch,  making  one  revolution 
for  each  excursion  of  the  carriage,  presents  five  contact!  to 
the  touch  of  a  spring,  which  has  tJie  effect  of  sending  the 
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current  five  times  into  the  winding-up  magnet  The  main 
ipring  a  that  wound  up  fire  tMth,  and  if  it  run  down 
nacuy  the  mne  amount  its  tension  remains  constant. 

The  same  switch  sends  the  current  into  the  fine  wire 
coil  daring  a  half  revolution,  correspondinf;  to  the  perio<l  of 
measurement.  If  the  current  were  to  bo  in  this  coil  when 
the  carriage  jia.'ised  by  the  point  by  which  it  had  left  the 
loUUser  wheel,  it  would  be  raised,  and  the  wheel  would 
ntam  backward  the  distance  it  had  advanced.  By  means 
of  the  interniption  of  the  current  this  effect  cannot  occur  ; 
bat  when  the  carriage  arrives  at  the  origin  point  of  a  new 
measurement,  the  cumnt  is  stmt  into  the  ooil  and  the  beam 
is  raised.  As  all  these  currents  are  very  weak,  the  sparking 
is  negligible  ;  they  are  avoided,  moreover,  by  the  precaution 
I  bavinu  a  Bmall  shunt  coil. 

It  remains  now  to  describe  the  special  arrangement 
adopted  to  carry  out  the  stopping  and  staxtjog  of  the 
dockwork ;  if  this  clockwork  is  not  disengaged  when  the 
ctrrreot  is  broken,  the  nuun-epring  would  run  down  com- 
[  letflhr,  and  tiie  matar  tronld  aofei^in  act  whan  thosnmnt 

pUMO. 

foaiaintain  the  spring  at  a  uniform  tension,  an  eketco- 
■Mpast  is  placed  alongside  the  pendulum,  the  armature  of 
whidt  disengages  or  stops  the  conducting  arm  of  this  pen- 
dulum. As  soon  as  the  current  is  broken  this  armature 
and  stops  the  dock;  when  the  current  again  passes,  the 
irmiiture  is  drawn  up  and  tha  eloeii  alalia. 

The  current  to  be  measured  antan  at  the  thick  wire  coil 
and  leaves  by  the  other  end  of  tbe  meter ;  this  other  end  is 
connected  to  a  fihunt  wire  to  the  return  wire. 

This  meter  must  be  carefully  placed  in  a  horizontal 
podtioo,  and  adjusting  screwa  an  ararjrwhere  arranged  so 
that  the  podtion  of  tba  variona  parta  my  be  adjit^ed  to 
lait  the  position. 

The  rc^'ulntioti  of  the  integration  is  a  very  iinj>ortant 
operation,  and  one  of  the  simplest.  Taking  a  meter  for  a 
naximam  of  1,600  watts,  as  the  straight  coi^wheel  gearing 
has  always  lOO  teeth,  the  gearing  of  its  whole  length  win 
register  this  quantity.  Tbe  reaoings  being  taken  at  the 
rmratier  of  in  aw  hour,  the  totaliser  needle  should  mark  a 
hecto-watt  for  each,  and  at  the  end  of  the  hour  15  hecto- 
watt baui.  Each  tooth  of  the  strai|{ht  gearing  or  of  the 
(int  meter  wheel  thus  represents  1 5  watts. 

To  regulate  the  meter,  a  current  is  passed  as  near  as 
possible  to  the  maximum  to  reduce  errors.  If  we  t<ike  the 
figure  1,200  watts,  the  meter  wheel  should  gear  with  the 
1,200 -r  15  teeth  of  the  cogwheel— that  is,  with  80  Ueth— 
and  the  beam  should  tip  over  after  the  80tb  tooth  is  passed. 
In  order  to  avoid  trials,  the  cogwheel  is  pushed  by  hand 
to  the  80th  tooth,  pressing  upon  the  beam  to  raise  it ;  then 
ifter  having  stopped  the  clockwork,  the  little  bucket  below 
tbe  carriage  is  filled  with  lead  shot  until  it  balansaa.  TUa 
shot  is  rendered  adherent  by  a  little  melted  wax. 

The  Man  a  meter  is  extremely  practical :  particular  care 
has  Keen  t.iki^n  with  all  the  contacts ;  tbejT  are  all  friction 
contacts  j  their  springs  are  powerful,  to  avoid  missfires. 
llie  forces  broaght  into  play  are  always  identical  to  them- 
■elves,  and  as  the  operation  is  brought  about  balandog, 
definite  precision  of  measurement  is  obtained. 

M.  Marfes  is  to  be  congratulated  the  more  on  the  success 
of  his  instrument  in  that  he  constructed  the  first  models 
bimself.  He  has  studied  one  by  one  all  the  details  with 
M.  Dt-janlin,  a  clever  constructor  of  instruments  of  pro- 
eisioQ,  and  this  collaboration  has  resulted  in  a  solid  and 
,  of  ragnlar  aetion  and  gcaat  cxastitade. 


THE  LIBVBNBRUGK  ABC  LAMP. 


There  are  at  the  i»^ent  time  some  2,000  arc  lampS|  the 
subject  of  as  many  difierent  patents.  The  nmnberof  these  in 

Eractical  use  it  relatively  small.  This  fuct  may  be  explained 
y  wiouB  reasons,  the  principal  being  the  difficulty  of 
sucLessiully  introducing  on  the  market  a  lamp  similar  to 
others  alrosdy  well  known,  or  of  realising  an  arrangement 
of  puts  BolBeiently  simple  and  perfect  to  oflter  advantages 
of  economy  over  those  at  present  in  use. 

Perfection  of  working,  as  well  as  lowneas  of  price,  have 
Often  bean  chunad  hy  unaotaKt  of  ace  hoi^}  nerarthaleaib 


up  to  the  present  the  means  have  apparently  not  been 
found  to  unite  these  two  conditions  aayafaatoruy,  and  the 
most  satisfactory  lamps  are  always  those  presenting  a  con- 
siderable complexity  of  interior  arrangement,  and  these 
cannot,  conseqiMiitty,  be  aoM  at  the  low  prioe  natorally 
sought 

Can  it  be  said  that  with  regard  to  are  lamps,  tUa 

desideratum  of  simplicity  and  cheapness  can  never  be 

reached  ?  This  is  not  the  opinion  of  M.  A.  Michaut,  who, 
writing  in  L' Ehdvirien,  describes  a  new  and  considerable 
step  in  advance  made  by  M.  Loevenbruck  in  his  new  arc 
lamp.  The  lamp  which  thia  ioTSntor  has  recently  intro- 
duced is  simple,  solid,  and  its  construction  is  really  i 
It  has  already  been  well  tested  in  actual  practice. 


Fio.  I.— Lfpvenbruck  Arc  Lamp — Front  View. 

Fig.  1  herewith  gives  a  front  view,  and  Fig.  2  a  side 
view.    Fig.  3  is  the  plan. 

0  is  a  Mlenoid,  enclosing  a  movaUe  core  of  soft  iron, 
oonneeted  at  its  lower  end  to  the  arm  of  a  lever  aoKdIy 

soldered  to  a  supjxjrt,  J,  which  turns  on  two  pivots,  K  K'. 
H  is  a  llywhcel  turning  on  an  axis,  L  L',  and  solidly  con- 
nected thereto.  This  axis  carries  at  each  of  its  extremities 
a  small  winding  pulley,  on  each  of  which  a  ribbon  is  wound. 
One  of  these  ribbons  wound  in  one  direction  is  attached  in 
the  interior  of  a  hollow  copper  stem,  A,  to  the  Uf^MT 
carbon-holder,  £ ;  the  Other,  wound  in  the  other  direction, 
is  iixed  in  the  atan,  A',  to  the  botfeoca  earhoo-holdar,  F. 

Digitized  by  Google 


3S0 


THE  ELECTRICAL  ENGINEER,  OCTOBER  %  1891. 


A  flat  spring,  N,  acting  by  the  intermediary  of  a  lever  arm 
fixed  to  the  aupjxirt,  J,  of  the  flywheel  to  muke  this  lattor 
oscillate  and  make  it  come  into  contact  with  a  re-u'atin^' 
braak,  M,  which  limits  its  moveoMnt  of  the  oscillating  arm. 


Fu.  2.— Sid*  ViMT. 

These  parts  are  arraiif^erl  between  two  base  plates,  CC, 
kept  in  position  b^  three  pillars,  D  D  D,  and  are  covered  Id 
when  the  lamp  ti  m  ma  lij  a  ^findzieil  «ow  fukanad  hy 

TIm  earlwn-bolders,  upper  E  and  lowar  F,  aHda  fn  tiie 

grooves  of  the  two  hollow  stems,  A  and  A',  held  in  position  at 
the  upper  end  by  the  base-plate,  C,  and  at  the  lower  end  by 
IIm  cross-bar,  B.  Tha  atan  A  ia  insulatod  from  the  latter,  as 
wall  aa  fxom.  tlw  kmar  aarbon-hoklar  and  Um  icaiu^  by 

itiaaoiiiMatadtotha 

Plan 


lamp  terminal,  and  a  flcxiUle  wira  auares  its  ^'ood  connec- 
tion with  the  upper  carbon -holder.  The  stem  A',  insulatod 
from  the  frame,  is  connected  to  the  lower  carbon-holder  on 
tha  ooa  hand,  and  to  tba  aolanoid,  Q,  on  tba  other,  tha 
winding  of  tha  lattar  aodlng  diraetly  at  tha  othar  laap 
terminal,  a'.  The  frana^  of  the  lamp  ia  thna  aomplataly 
sefiorateil  from  the  alactrieal  circuit. 

The  apparatoi  described  is  sufficiently  simple  for  itf 
action  to  ba  aarily  undarstood.  The  diagram,  Fig.  4, 
plainly  ahowa  tha  aation  of  ragnJatioa,  whien  ia  aitremely 


simple.  In  tha  diagnun  tha  eora,  B,  of  tha  aolanoid,  8*  k 
seen  artieulated,  at  ita  lower  and  on  tha  earner  of  tha 

tiy  wheel,  but  the  contrary  is  seen  in  the  Figa.  1,  2  .md  3. 
There  is  also  at  D  a  counterweight,  which  has  been  done 
away  with  in  the  lamp  as  now  constructed ;  the  spring  C, 
which  is  in  reality  a  ataal  plata  fizad  Yortioally  on  the 
lower  base  plate,  is  made  stTongw  than  w  naeawary,  merely 
to  conipen?atfi  for  the  suppression  of  this  countorbalance. 

When  not  in  use,  the  carbons  are  in  contact  by  the  effect 
of  the  weight  of  the  upper  aaitahholder.  Arriving  at 
lamp  the  current  travarMa  tha  uppar  carbon,  paeiea  by  the 
tower  carbon,  and  paMoa  out  at  ilia  aolenoid.  At  thii 
instant  the  core,  B,  Fig.  4,  is  attnatad,  and  makes  the 
support,  A,  and  the  axle,  X  X',  of  the  flywheel  oscillate  on 
ita  pivot,  O  ;  at  tba  tana  time  the  flywiiael  pftwaa  against 
the  brake,  F :  conaeqnently,  tha  cacbooa  oooia  alkhtly 
apart,  and  the  arc  is  formed  ;  all  movement  atone  untfl  the 
arc  kuij^thens  and  the  resistance  increases.  The  cunaot 
decreases,  the  action  of  the  solenoid  on  the  core,  B,  is  lev 
powerful,  the  spiing,  C,  is  allowed  to  act,  and  tha  flywheel 
pressing  with  less  force  against  the  brake,  the  axle,  XX', 
turns,  pulled  round  by  the  weight  of  the  upper  aarboa- 
holder  by  means  of  the  ribbon,  .M'.  The  lower  carbon- 
holder,  which  is  less  heavy,  is  raised  by  its  ribbon,  ii, 
womd  in  the  contrary  direction  to  tha  ribbon  M'.  The 
two  earboM  coma  together,  the  ase  Moovwa  ita 


resistance,  and  the  flywheel  presses  once  more  against  the 
brake. 

Thaee  aetionB  take  place  by  insensible  dagraaa,  withoat 
Utakh^,  and  occtming  eooatantly  untQ  tha  canwni  are 

burnt  out.  The  proportional  size  of  the  carbons  beitv 
propsrly  chosen,  the  position  of  the  arc  remains  cousUuit. 

Tim  lamp,  as  above  described,  is  intended  to  be 
moontad  in  ahnnt.  To  ma  it  in  aariaii  it  aimpiy  raqniM 
a  difSwential  windin}!;.  It  wfD  ba  noticed  Utat  thenn- 
lating  parts  arc  few  and  occupy  a  very  Fmall  space.  Thi^ 
not  only  allows  the  lamp  to  bo  cheaply  constructed,  but 
alao  gives  the  advantage  of  a  very  short  lamp,  a  cod 
dition  aztramely  favoorabla  for  dacorativa  aflwcte  aad 


Cos!  of  meotrle  Udit.— Oineinnati  ia  said  to  be  the 
only  lar<^e  town  in  America  withoat  electric  lighta.  The 
cost  of  lij^hting  per  inhabitant  by  ^as,  1889-90,  was  3a.  l|J., 
while  in  towns  lighted  by  electricity  the  average  charge  i» 
2s.  lOid.  per  bead.  It  varies,  however,  greatly— from  la.  bd 
in  St  Jjawnnea  (water  power)  to  4a.  9|d.  in  Loa  Ai^dak 
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THE  BARDON  ARC  LAMP. 


The  accompanying  illustrations  almost  explain  them- 
selves. These  lamps,  it  will  bo  seen,  are  of  two  types. 
The  first  type,  as  in  Fig.  1,  shows  a  solenoid,  B,  wound 
with  thick  wire,  in  the  interior  of  which  are  two  cores — one 
end,  N,  being  fixed,  and  the  other,  N^,  which  is  movable, 
the  latter  being  held  by  a  spring,  R,  and  carrying  at  its 
upper  part  a  connection,  B,  which  passes  through  N,  and 
actuates  the  lever,  A,  around  the  fulcrum,  0,  the  lever 


lamps.  It  is  said  of  this  modified  form  of  lamp  that  the 
feeding  is  absolutely  continuous,  but  imperceptible  to 
the  eye. 


THE  BARDON  VOLTMETER  AND  AHITETER. 


A  new  voltmeter,  lately  introduced  by  M.  Bardon,  whose 
arc  lamp  we  describe  in  another  article,  presents  some 
points  of  extreme  simplicity  and  accuracy  of  working.  This 


Fio.  1. 


Fio.  2. 


Fio.  3. 


Fra.  4. 


Fio.  5. 


in. 

ill 


forming  the  brake  from  the  disc,  V.  An  upiier  carbon  is 
carried  by  one  end  of  the  cord  of  the  pole,  which  passes 
:u-ound  P  P.,  as  shown,  the  other  end  of  which  is  fixed  to 
the  ))oint,  C,  of  a  second  lover  moving  around  the 
fulcrum,  o'.  When  the  circuit  is  open  the  cord,  n^,  feels 
fully  the  efTect  of  the  spring,  R,  and  the  lever,  A, 
does  not  brake  the  disc,  so  that  the  weight  of  the 
carbon  causes  it  to  fall  On  the  current  going  through  the 
wires  of  the  solenoid,  however,  the  brake  is  applied.  It 
will  be  seen  that  at  the  same  time  the  brake  is  applied  the 
extremity  of  the  second  lever  is  lowered,  thus  permitting 
the  lower  carbon  to  descend,  and  the  arc  is  formed.  As 
the  resistance  of  the  arc  increases,  the  pole  upon  the  core 
N'  ia  lessened  and  the  force  of  the  spring  asserts  itself, 
allowing  the  action  to  be  repeated.  It  will  be  seen 
that  the  arrangement  is  such  that  the  length  of  advance  of 
the  upper  carbon  is  double  that  of  the  lower. 

Fig.  3  shows  another  form  of  lamp,  in  which  a  smaller 
wire  passes  around  the  core  of  the  diflferential  action  of 
the  two  wires,  and  determine  the  regulation  of  the  arc. 
This  system  of  diifereniial  winding  maintains  constant  the 
relation  between  f  and  e,  or  what  comes  to  the  same  tfaing, 
the  resistance  of  the  arc.  The  voltage  required  at  the 
terminal  of  the  lamps  is  from  58  to  GO  volts.  These  lamps 
in  practice  have  given  good  results,  but  M.  Bardon  desired 
to  make  still  better,  and  modified  the  construction  as  shown 
in  Fig,  5,  where  the  solenoid,  B,  is  pliced  in  the  centre  of 
the  lamp,  and  the  cores,  N,  N',  and  the  lever,  polos,  and 
cords  placed  as  sbowo.    Figs.  2  and  4  show  complete 


instrument,  shown  in  the  illustration,  has  its  pointer,  which 
forms  part  of  the  movable  core,  constructed  of  such  a 


The  Bardon  Voltmeter. 


form  that  its  own  weight  alone  brings  it  to  zero  on 
the  graduated  card  when  the  instrument  is  not  working, 
atid  teuds  to  bring  it  to  this  point  while  the  current  is 
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passing.  It  tbArefore  belonga  to  the  ty{)e  of  gravity 
neuonng  imtniineata,  acting  withont  tbe  uie  of  aprings. 

lU  action  is  appnrent  from  the  illnRtrntior.  A  fine  wire 
solenoid  is  mounted  on  a  bullow  buhbiti  inside  a  hollow  bi<i^8 
caso.  At  tbe  centre  of  this  solenoid  a  thin  plate  of  soft  iron 
curved  in  the  fonn  of  &  lickle  foniu  ona  jneee  with  a 
itraight  arm  which  acta  as  tha  j^nter.  Tbe  whole  turns 
armtnd  an  axis,  the  centre  of  a  circle  of  which  the  soft  iron 
core  is  an  arc.  The  zero  of  the  instrument  is  obtained 
fnim  tbe  state  of  equilibrium  of  the  core ;  the  pointer  is 
adjustable  by  means  of  a  amall  acrew  oonnterweigntb 

When  ourrent  pasaea,  tbe  aoft  iron  eore  fa  attracted  into 
the  solenoid,  but  because  of  its  form,  the  greater  ita  pene- 
tration the  more  tbe  electromagnetic  action  u|>on  it 
increases,  so  that  the  amplitudes  cross  equally.  The  siuces 
of  graduation  an  tbaa  aeoaibly  aqnal— say,  from  60  to  120 
▼oHb. 

It  vrill  h(s  seen  that  the  action  antagonistic  to  rotation 
increases  us  the  centre  of  gravity  is  displaced  more  and  more 
from  the  vertical  line  passing  through  the  axis  of  rotation. 
This  makea  the  inatrunenl  very  dead-beat»  and  tbe  ordi- 
nary oseillationa  are  entirely  svoided.  Aa  the  weight 
remains  the  same  the  zero  does  not  change,  as  may  occur 
with  instruments  containing  springs.  The  high  resistance — 
T),  000  to  6,000  ohms — of  the  voltmeter  allows  it  to  be  em- 
ployed in  oonatant  uae  witboat  fear  of  beatine.  Ammeters 
are  made  of  tlie  aane  type  end  tbidc  win  eoila. 


A  ROUGH-AMD-READY  DYNAMOKRTER  FOR 
SHAU  MOTOBSL* 

BY  JOHN  HOBUK. 

I  have  been  requested  to  bring  to  your  notice  this 
evening  a  friction-brake  dynamometer  that  is  by  no  means 
new,  but  is  one  that  is  deeerving  of  being  mora  widely 
known  by  electricians  than  appears  to  bo  the  case. 

Like  the  well-known  Prony  brake,  it  acts  as  an  absorption 
dynamometer,  and  without  detracting  from  the  acknow- 
ledged value  of  this  instmmenc^  especially  for  testing  the 
r»im  of  huge  prime  moven,  yet  we  need  aometbing  more 
portable,  more  convenient  to  use,  in  the  very  ntimerotis 
oaaea  where  it  is  desirable  to  test  the  efficiency  of  small 
motors 

We  need  a  rough-and-ready  instrument  that  is  portable, 
inex{>cn8ive,  readily  used,  and  at  the  same  time  rafiable. 

This  we  find  in  a  friction  brake  dynamometer,  onr  ^^f  thn 
many  modifications  of  those  illustrated  by  Mr.  \\  illiim 
Woroy  BeauniOtit,  in  his  paper  on  friction-bmkr-  iynimo- 
metera,  read  before  the  Institution  of  Civil  Engineers  in 
London,  November  13, 1886,  and  pabliahad  in  1S89  in  tbe 
Proctfdings  of  the  institution. 

Its  construction  requires  only  the  use  of  a  leather  belt 
with  a  spring  balance  attache<l  to  one  end,  and  a  suitable 
weight  at  the  other.  The  belt  is  to  be  thrown  over  tbe 
belt  pulley  of  tbe  motor,  the  spring  balance  is  fastened  to 
the  floor  base,  or  support  of  the  motor  to  bo  tested,  and  the 
weighted  end  hangs  pendant  on  the  side  of  the  pulley  which, 
when  in  motion,  will  tend  to  lift  the  weight.  When  the 
motor  is  at  rest^  tbe  strain  of  the  weight  should  be  read  ofl' 
on  tbe  apring  baUnce.  This  reading  we  wilt  call  W.  When 
the  current  is  switched  on  and  the  motor  nins  at  speed,  the 
spring  balance  should  again  be  read  off,  since  the  friction 
of  the  pulley  on  the  belt  will  have  a  tendency  to  raise  the 
weight ;  this  reading  we  will  call  W.  Tbe  ditl'erencc 
between  W  and  W  in  pounds,  multiplied  by  the  circum- 
ference of  the  pulley  in  feet  (including  one-half  the  belt 
thickness  on  each  side),  and  this  by  the  number  of  ]>ulloy 
ri'v  liuions  per  minute  will  give  the  foot-j)ounds  of 
mechanical  energy,  which  can  be  compared  with  the  elec- 
trical energy  required  to  produce  it  in  the  usual  manner. 

Thus,  in  a  few  minutes,  with  tbe  aid  of  a  i;[>€cd  counter 
or  tachometer,  a  voltmeter,  and  an  ammeter,  the  efficiency 
of  a  motor  can  be  determined,  and  its  ability  to  do  a 
desired  amount  of  work  aacertained  at  onoe,  instead  of 
being  left  to  gneanrorli,  as  wmU  olten  be  tbe  caae  if  mora 
bnlky  or  elaborate  apparatus  were  needed. 

It  should  not  be  imagined  from  these  remarks  that  this 
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form  of  dyuamometer  is  applicable  to  small  motors  only, 
but  it  is  evident  that  for  taating  burger  machinea  wbeie 

niari}-  horso  power  have  to  be  measured,  the  appentUB 
neetis  more  elaboration,  especially  in  the  uje  of  rriction 
blocks  under  the  belt  or  pulley  strap,  their  lubrication,  an  i 
the  use  of  a  dash-pot  to  steady  the  brake  when  the  motive 
power  is  irregular. 

But  I  need  not  enlarge  on  this,  except  to  say  that  in 
these  particulars,  whether  using  steel  strap,  or  leather  bdt 
with  friction  blocks,  or  rope  friction,  the  same  care  ia 
needed  as  in  the  Prony  brake  to  obtain  correct  readings. 

Before  concluding,  I  anbmii  to  your  eonaidention  tbe 
value  of  the  Waldron  rotary  pump  for  use  as  a  dynamo- 
meter, although  I  have  never  heard  that  it  has  been  applied 
to  that  purpose.  In  examining  one  of  those  engines  recently 
for  other  purposes  it  occurred  to  me  that  it  would  serve  as 
an  excellent  dynamometer. 

This  puroj)  is  oj)cratc<i  by  rotary  piston  blades  working 
in  a  chamber,  without  leakage,  and  with  but  small  friction, 
the  amount  of  which  can  readily  be  asccrtunc<l  and  calcu- 
lated for  uae  as  a  "  consunt."  Its  capacity  per  revolution, 
and  tbe  number  of  revolutions  being  known,  as  alao  the 
presstirc  against  which  it  works,  which  can  l>e  r^ulated  by 
a  pressure  gauge,  the  foot-pounds  of  work  are  at  once 
arrived  at. 

This  method  of  measurement  will  correctly  register  the 
work  done,  althongh  the  speed  may  be  irregular,  and  ita 
results  can  V>e  made  more  accurate  than  that  of  the  friction 
dynamometer  because  nut  subjccl  to  the  irregularities 
arising  from  difl'orcnces  in  lubritants,  tera|)erature,  etc., 
which  makes  it  necessary  to  use  adjusting  screws  in  moat 
forme  cl  f rielion-brake  dynamometera. 

PBTBOLBDM  OIL  ENOINES.* 

BY  tBOv.  unujAM  noiaNsoK,  M.K..  A.M.IC.K.,  vmvBBsmr 

t  o  L I .Kt ;  K,  N ( >1T  I N c;  UAM . 

The  use  of  ordinary  petroleum  oil  at  once  as  fuel  and 
working  agent  in  the  internal  combustion  engine  has 
extended  rai<idly  since  the  successful  introduction  of  the 
oil  engine  by  Mejisrs.  Priestman  Brothers  in  1888. 

Hitherto,  for  large  engines  above  40  h.p.,  the  heavy 
intermediate  oils  have  been  converted  into  gas  by  means  of 
a  gas  producer,  and  this  oil-gas  takes  the  place  of  coal-gas 
in  the  ordinary  gas-engine  cylinder.  Now,  instead  of  the 
gas-producer  we  find  in  one  class  of  oil  engine  a  retort, 
'piril  -il  of  tubing  or  other  vajwriser,  in  which  the  oil  is 
healed  and  converted  into  vapour  by  a  lamp  or  oil  burner. 
A  mixture  of  this  vapour  and  air  is  drawn  into  the  cylitider, 
and  the  charge  is  compressed  before  ignition — the  cycle  of 
operations  in  the  engine  cylinder  being  uanaUy  that  of  Bean 
do  Rochas,  as  in  the  well  known  Otto  gas  engine.  For 
instance,  Messrs.  Crosslcy  Bros,  aro  making  an  oilengine  in 
whichalamp  performs  tbe  twofold  function — first,  to  boat  and 
evaporate  the  oil  in  a  retort;  and  aeoond,  to  beat  the  tube- 
igniter,  which  is  timed  by  a  valve  aimilar  to  that  in  theft 
gas  engines.  This  lamp  has  a  separate  supply  of  oil  given 
to  it  by  a  pum()  and  a  current  of  air  from  an  air-pipe.  The 
details  of  this  and  several  other  attempts  at  workable 
engines  of  this  class  are  still  in  the  transition  stage. 

Again,  in  the  petndenm  spirit  engine  there  are  many  ai^ 
carburolting  devices  to  evaporate  the  highly  volatile  hydro- 
carbons which  make  uji  the  lighter  products  of  petroleum, 
such  as  benzoline  and  gasoline.  The  terrible  danger  aud 
risk  in  tbe  storage  of  those  light  oils  prohibit  their  common 
use  for  this  purpose. 

In  the  Priestman  spray  maker  and  vaporiser  we  have  a 
neat  and  practical  combination  of  these  two  methods,  by 
means  of  which  a  sprayed  jet  of  oil  is  first  broken  up  by 
compressed  air  playing  on  it  in  the  inverted  5i)ray  nozzle, 
then  it  is  further  mixod  with  air,  heated  and  completely 
vaporised  by  the  hot  products  of  combustion  from  exhaust 
led  round  tliis  vaponser  or  mixing  chamber,  before  being 
allowed  to  escape  This  might  bo  called  a  regenerator. 
The  oii  vapour  thus  thoroughly  mixed  with  air  in  the 
proper  proportions  is  drawn  through  an  automatic  suction 
valve  into  the  engine  cylinder  by  the  piston  in  its  forward 
stroke.   The  action  of  this  spray-maker  'Arill  be  seen  by 
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the  following  experimenb :  First,  turn  ofT the  air  supply  and 
»  flam*  does  not  light  the  uobcolMO  oil  jflk  Next,  allow 
the  air  under  pre«siirB  to  break  op  ind  thoroughly  spray 

the  oil,  the  vapour  formed  is  sn  intimately  mixed  with  air 
Uial  it  can  easily  be  igtiitcii,  auci  burns  with  a  bright  ilaino. 
Tht  dnwifigp  of  this  spray-maker  also  show  the  govertiing 
•mngameiit  adopted  ia  the  Prieetuuui  engine.  The 
■mount  of  hydrocarbon  ia  diminiihed  or  inereeaed,  together 
with  the  amount  of  air,  so  as  to  inxm  w  higli  cx;ii(i»ive 
charge  or  a  low  one,  according  to  the  amount  of  work  to  he 
done  by  Um  oofpne.   The  air  through  the  wing  valve  is 
lightly  proportioned  to  mix  with  the  oil  which  is  allowed 
through  the  V-ahiped  a!ot  out  in  the  eonical  plug  regulated 
K>  the  governor.    By  this  means  there  is  :i  rej^ular  cxiilo- 
aioQ  and  impulse,  every  cycle  giving  admii-able  regularity  of 
running.  The  cumpresaed  charge  ia  iired  by  an  intermittent 
•iectrie  qpark,  made  to  play  b^ween  ends  of  two  platinum 
wirea  inanlated  by  porcelain  in  the  igniting  plug  (shown), 
and  ccnnecte<i  to  an  induction  coil  excited  by  a  storage 
cell  of  about  two  volts,  which  haa  been  known  to  work  for 
more  than  1,100  hours.   Eaeh  ^Ilnder  of  launch  engine  is 
7ia.  diameter  by  7in.  stroke,  arranged  to  give  an  explottion 
or  working  stroKe  every  revolution  of  flywheel.  The  actual 
Lurse-power  at  250  revolutions  |)cr  niiiuito  is  ."v7,  and  9'1 
i.h.p.    These  engines  are  working  ia  u  small  launch  28ft. 
iram  Item  to  stem  by  6ft.  2io.  beam,  and  are  ;;iving  good 
iMOlta.  Spaed  aeran  milea,and  engines  work  with  regularity. 
Those  enginea  are  now  in  nso  on  barges  in  canals,  and  also 
fur  deep  sea  trawling.    The  horizontal  type  i.s  remarkably 
leif-contained,   and   well   adapted  for  isolated  electric 
fa'ghting  inatiiUatiooa  and  lighthouse  work.    It  is  used  for 
pnmirin^  and  hauling  in  coUietiea,  aod  for  rock-drillinx  in 
adnai ;  in  fact,  its  sphere  of  usefulness  is  rapidly  extending, 
because  it   is  found  reliable  and  steady  at  work,  with 
decided  economy  of  fuel    This  is  secured  by  thoroughly 
onziiigtlie  air  aod  Vftpour,  ao  aa  alwaya  to  form  an  exploatve 
mixtare  which  givea  complete  complete  combustion  and 
daan  exhaust.    It  must  be  pointed  out,  however,  that 
during  the  compre'^sion  of  the  charge  before  ignition  a 
couiiderabie  prupurtiun  of  the  vapour  comes  into  contact 
w&h  the  walls  of  the  cylinder,  condenses  on  them,  and 
new  geta  burned,  however  useful  it  may  be  for  lubrication. 
This  I  have  proved  by  comparing  the  pressure  along  the 
compression  curve     f  tlie  indicator  dia^raiim,  with  the 
pci3«iiure  ubUkineU  by  axperiment  from  each  charge  con- 
^iniug  of  the  explosive  mixtliTa,  ^15  cubic  inch  ot  oil  and 
idl  cubic  inches  of  air  at  the  aaaae  iempeiratareL  Taking 
the  temperature  of  the  charge,  ITOdeg.  F.,  on  entering  the 
:}\itider,  tbo  indicator  diagram  shows  the  highest  pressure 
Utoro  ignition  only  381b.  |>er  square  inch.    This  is  kept 
low  for  fear  of  much  condensation,  as  well  as  to  give  smooth 
nianing.  lo  the  gas  engine  we  know  that  eompraaoioti  of 
theeharge  before  ignition  is  essential  to  high  eflicieney, 
and  similar  con.sidoratioiis  lead  firiv  '  >  expcot  the  .-^.uiie  to 
bold  true  for  oil  engines.    Indeed,  by  addiug  fresh  air  to 
the  charge  after  leanng  the  mtporiser,  and  coiapreaaing 
mora  than  uaoa),  greater  pow«  or  higher  efiiciaDcy  ia  ob- 
tained, bat  the  temperature  of  the  eyiinder  becomes  too 

bij^h  fur  lubrication.  In  some  puhli.shcd  trials  i.n  engine 
ma)  be  run  with  -a  6pecial  cylinder  luier  to  withstand  the 
high  temperatures  due  to  high  eauptaasion  used,  but  these 
MO  not  the  oonditiona  for  oraioaiyipork.  In  fact|for  any 
Fartieular  oil  experienee  nraat  decide  the  di^jree  of  com- 
pre^fcion  that  gives  best  results  as  regards  power  and 
efficiency  consistent  with  economy  and  durability  of  engine. 

I  my  here  briefly  notice  my  investigation  of  the  relation 
between  the  pressure  and  tcn)i)crat\ire  of  the  vapours  from 
different  burning  oil,  intermediate  oils,  and  some  heavier 
lubricating  oils,  in  order  \jn  throw  some  light  on  tbo  action 
in  thacyluidei  of  the  common  oil  engine.  At  the  same  time 
I  have  triad  to  find  out  whieh  oila  are  best  adapted  for  this 
use.  My  experiments  prove  that  notwithstanding  the 
complex  and  varied  character  ot  the  ditlercnt  oils  examined, 
Ibo  law  according  to  which  the  pressure  of  petroleum  vajjour 
Viries  with  ita  temperatiure  is  represented  by  a  perfectly 
regolar  curve  for  each  oil.  Compare  these  results  with  the 
Sgures  obtained  from  the  different  oils  when  used  in  the 
Htta  engine  dHring  s])ecial  tests  for  the  purpose. 

By  far  the  simplest  type  of  oil  engine  is  that  in  which 
the  oil  ii  iojected  directly  into  compressed  aod  iieated  air 


ill  a  cartridge,  which  at  once  acta  aa  vaporiaer  and  com- 
bustioa-cliamber.  Such  an  oil  engine  it  the  iuTaation  of 
Mr.  H.  Akroyd  Stuart,  of  Bletchley,  and  ia  now  bring  made 
by  Messrs.  llornsby  and  .Sons,  Grantham.  A  novel  feature 
of  this  engine  is  that  the  ordinary  gear  tor  tiring  the  charge 
by  heated  tube,  flame,  or  electric  spark,  is  diapenaed  with 
altoi^ether,  and  heavy  intermediate  oil  ia  ignited  aod  com* 
plctely  burned  when  injected  into  the  oompreaaed  and 
heated  air  in  the  red  hot  vap<jri8er  or  cartridge.  This 
chamber  is  he^iUid  up  at  start  with  a  special  oil  lamp  sup- 
plied with  air-blast  by  a  small  fan,  as  snown  in  drawings. 
One  sees  by  the  wall  diagrams  that  thia  anginfl  ia  ol  the 
simplest  design.  The  working  parte  are  few  and  rimple, 
ami  some  details  are  being  improved  by  Messrs.  ITornsby 
and  Sons.  The  oil-cistorn  is  iittea  in  the  l^e  of  the  casting, 
exposed  to  ordinary  atmoeuheric  pressure,  and  the  oil 
supply  can  easily  be  rapleniaood  at  My  time  during  \  run 
by  sliding  open  a  top  cover  and  pouring  in  the  oil. 

Every  char^^c  of  oil  is  forced,  by  means  of  a  po.sitive 
action  oil  jnimp,  through  a  thin  pipe  and  simple  nozzle  into 
the  vapuriser  at  the  pntper  moment  for  ignition,  just  after 
the  hot  air  haa  been  compressed  and  the  uiston  is  on  the 
return  stroVe.  The  oil  supply  is  regulated  by  a  governor, 
whilst  by  u.siuir  a  large  flywheel  and  high  Bpeed,  alK>ut  210 
reospcrmins,  this  engine  runs  very  steadily.  L  tritid  a 
6-h.p.  engine  during  a  run  of  about  three  hours,  using  oil 
of  apecific  gravity  '864^  and  flashing  point  SSOdag-  f-f  And 
the  consumption  was  lees  than  a  pint  per  brake  horae-power 
per  hour.  Even  heavier  oils  might  be  tried,  the  hot  w.ater 
from  the  water-j^tcket  going  to  warm  up  the  heavy  oil  and 
keep  it  in  a  fluid  state  (it  ror  oae  in  winter. 

The  action  in  the  engine  cylinder  ia  hoN  vwy  difiermit 
from  that  in  the  Priestman,  inasmneh  aa  there  ia  an  exeeea 

of  air  in  the  cylinder,  and  this  is  compres.'^ed  before  the  oil 
is  injected.  Consequently,  the  combustion  is  rapid  and  will 
be  complete  even  when  heavy  oils  of  great  heating  power 
are  uaea.  However,  since  the  air  is  dry,  Mid  there  ia  no 
coodeoaation  of  oil,  the  cylinder  requires  independent 
lubrieation,  as  lu  the  c.ise  of  the  gas  engine. 

A  feeling  of  safety  to  the  public  naturally  tends  to  the 
use  of  be;ivy  oil,  from  which  the  lighter  constituents  havo 
been  distilled.  I  have  found  the  lose  in  weight  of  aome 
heavy  oils  by  prolonged  heating  at  low  temporaturea, 
keeping  the  oib  expo.«eil  to  the  air  and  allowing  free 
evaporation.  Known  weights  of  oil  were  taken  in  shallow 
di&hea,  about  Sin.  across  top,  and  gently  heated  on  a  sand 
bath  by  a  very  email  steady  flame  tor  three  hours,  the 
temperature  of  the  oil  being  kept  oonitant.  The  propor- 
tion o  f  volatile  eonatitaeate  present  in  the  samples  are 
indicated. 
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The  terribly  explosive  character  of  the  hydrocarbooa 
driven  off  at  the  ordinary  temperature  rendera  the  safe 
.storage  of  petroleum  inaiicritive.  Instead  of  the  present 
tank  system,  Mr.  6.  H.  Tbwaite  has  devised  the  safety  oil- 
tank  which  the  wall  diagram  and  model  explain.  It  is  very 
much  like  a  gas-tank,  the  oovarplate  being  kept  in  contact 
with  the  oil  and  eonnterbalaneea  by  weights  to  give  only  a 
slight  pressure  of  lin.  or  2in.  of  w.itx  i  ( n  •he  M  ufuce  of  the 
oil.  The  frame  moves  into  an  auiiul«4r  wat«r  seal  stand- 
pipe,  to  draw  oir  any  gas  that  collects.  There  is  no 
necessity  for  the  introduction  of  air  to  allow  the  tank  to  be 
emptied,  and  as  the  oil  is  kept  cool,  and  always  under 
pressure,  it  ia  impossible  for  a  dangOCOlM  wplflttTe  mixture 

to  accumulate  inside  the  tank.  _   ^  j 
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do  %ce :  in  fact,  tor  inviU  them,  Mimny  Umttiuvvitt  get  Mi 
taliit  for  thmr  mtotmy. 

tvf  Ike  paper  wM  be  end  on  refuel. 


THE  ELECTRIC  LIGHT  IN  BOSBS. 

Mr.  W.  Langdon  before  the  Institution  of  (Vl 
Engineers,  and  Mr.  Tiinmis  before   the  Br.:isi 
AaaodfttioQ,  have  discossed  the  applicability  i 
eleotrieity  to  team-lighting.  Of  these  two  pspcR. 
that  of  Mr.  Langdon  is  of  greater  imparttut, 
inasirmch  as  he  is  officially  connected  with  one 
the  most  prominent  railway  systems  in  the  kingdaiu, 
and  thexefore  Ms  condnsioiis  may  be  tahn  ib 
x^neent  those  of  the  Ifidlaad  Railway.  M; 
Langdon   admits   that   lamps    m   originally  pr> 
videdj  "  were  intended  simply  to  enable  passenf^n 
to  enter  and  leaye  the  carriage  without  iom- 
vetiienoe.    The  exigencies  of  the  pveseni  tune; 
however,  call    for   the   additional   Inxury  of  i 
light  for  real'nr'  purposes    .    .    .    and  it  mrs; 
be  admitted  tuat  in  lighting  and  warming  thn< 
yet  xemauia  something  to  be  aooompliflihed.*'  Tbca 
admissions  are  to  be  found  at  the  beginning  ofdi 
paper,  while  at  the  end  we  have  these  pregnui: 
sentences :  "  iiegarding  electricity  as  the  illamioaii: 
which  will  at  no  distant  date  be  miTSimlly  employ&i 
for  train-lighting,  the  aathor  would  avail  himself  c: 
the  opportunity  to  impress  npon  all  who  may  detei- 
mine  upon  its  introduction  the  proprietj'  of  arrirm^ 
at  a  common  basis  in  regard  to  the  following  fuudi- 
mental  piioeiplee: 
"  1.  The  electrical  system  to  be  porsaed. 
"2.  The  form  and  position  of  the  electmi 
coupling. 
*'3.  The  preasueof  thecorcent." 
The  reason  for  mrgiBg  attention  to  these  potntt 
seems  to  be  the  wiab  to  avoid  diverse  tystiDi^ 
especially  as  carriages  do  occasionally    run  ■ 
foreign  hues,  and  it  leads  to  endless  troablea  u 
systems  adopted  for  variotis  purposes  widely  SBet- 
Thus   train-lighting  seems   to  be  following 
natural  order  of  things— has  been  experiment*!!? 
tried  and  fomid  better  than  other  illumination,  vii 
will  gradually  be  extended.    Its  development  is  in 
good  hands,  and  while  the  work  will  be  watdirf 
with  considerable  interest,  there  is  no  vaason  w 
believe  there  will  be  any  retrogression.    But  while 
train-lighting  i»  of  greater  importance,  there  can  U 
no  donbt  that  improvement  is  urgently  needed  iotii* 
lighting  of  buses  and  tramcars.    The  oil  lamps  as 
hitherto  used,  smell  atrociously,  and  serve  oniyw 
make  darkness  visible.    Here,  however,  progress 
is  reported.   It  is  stated  that  the  electric  ligb^ 
having  been  experimentally  tried  in  lighting  aoms  60 
omnibtiscs  for  the  space   of  a  year,  the  results 
have  been  deemed  so  8atififa<  tory  that  a  Iwge 
extaision  is  to  talce  place  immediately.    In  (t^ 
question  of  buses  there  can  be  no  two  opinions  isto 
system.    There  is  only  one  system  applicable,  and 
that  is  by  means  of  batteries,  either  secondary  « 
primary.    In  our  opimon  the  latter  are  not  io  il» 
running,  bat  inventors  and  promote  deem  otbt^ 
wise.    What  is  wanted  is  a  light  battery  which  will 
stand  the  awful  jolting  of  the  streets,  and  yet  not  lo 
appreciably  increase  the  weight  the  horses  have  :' 
poll,  the  maintenanoe  at  the  same  time  to  be  reasou 
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able.  The  lamps,  again,  must  necessarily  be  of  the 
incandescent  type,  and  should  be  so  hung  as  not 
to  aaSist  from  the  jolting.  We  do  not  know  the 
ttuet  xeanlti  of  the  eaqponments,  but  aa  it  is 
sai  1  the  light  will  shortly  be  working  in  most  of  the 
Lo!i<lon  omnibuscf?,  we  take  it  for  cxranted  that  some 
satisfactory  solution  has  been  found,  and  that  the 
initul  ontky  and  ooit  cl  maintenance  is  snch  as  to 
intsrpose  no  obstacle  in  ths  way  of  axtendsd  nse.  If 
weever  reach  that  happy  time  when  the  tn-eater  part 
or  tbe  whole  of  the  omnibuses,  trumcarH,  cnrria,<?es. 
and  vehicles  of  all  kinds  are  driven  by  electricity  tiic 
^gbtiDg  will  prearaft  little  tronbla.  Tho  time  most 
come  when  horses  will  very  largely  give  place 
to  electricity,  but  not  till  electrical  mains  are  as 
oomuion  as  water-pipes — when  Lord  Tomnoddy  will 
ordsrhis  carrii^  tohediivenhymeaDSof  eleetricity, 
stable  his  c&rriage  in  the  coachhouse  of  his  friend 
whom  he  visits,  if  necessary  take  on  board  some 
more  eleotrioal  mesgy  by  means  of  wires  on  to  the 
(atminals  of  the  oaniage  hattery  from  the  honee 
terminals,  which  will  by-and-by  be  fonnd  in  ereiy 
house,  and  the  visitor,  instead  of  having  a  "  feed  " 
given  to  his  horses,  will  have  a  "  feed"  given  to  his 
batteme.  Is  that  too  much  to  foretell?  How  auou 
will  the  Tiaita  of  the  veterinary  mrgeon  oeaaeandthe 
fibetaicat  engineer  commenoe? 


THE  BRUSH  COMPANY. 

We  are  told  that  the  country  is  happy  that  hath 
BO  history,  but  the  same  hardly  h<^ds  tme  of  a 

company.  A  successful  company,  judged  by  the 
interest  taken  in  the  jjeneral  meetings,  has  little  or 
DO  history  for  the  public,  bat  it  nevertheless  has  an 
butocy  whioh,  if  told,  wonld  be  seen  to  be  important. 
It  is  the  oompany  straggling  to  success,  it  is  the 
company  stnif^fjUnc^  adversely,  whose  histories  are 
in  every  month,  and  whose  condemnation  is  unani- 
1D0Q8.  Once  let  a  company  turn  the  comer  and  it  finds 
fneods  everywhere,  but  experience  np  to  that  point  is 
that  the  world's  help  is  in  kicks  and  not  in  halfpence. 
Unless  we  are  miFstaken,  the  electrical  companief5 
Steuo  exception  to  this  rule.  Another  statement  too 
oftsn  in  the  months  of  peqple,  is  wholly  incorrect 
when  applied  to  company  working.  It  is  that  in  the 
lualtitude  of  counsellors  there  is  wiftdom.  Ho  far 
as  company  work  is  concerned,  a  multitude  of 
MODselloKS  means  the  bankruptcy  court,  and  being 
givsn  over  to  the  spoiler.  Every  successful  com- 
pany owes  its  success  to  the  domination  of  the 
counsels  of  one  or  two  energetic  men.  They  mitiate 
plans,  their  colleagues  agree  to  carry  them  out,  and 
the  staff  working  together  bring  the  plans  to  a 
success.  If  there  is  no  dominating  individual 
in  the  company,  there  will  be  no  great  success. 
We  do  not  know  whose  will  has  been  predominant 
>n  tbe  Brush  Company's  working— it  matters 
not,  hilt  we  are  certain  someone  has  had  ascen- 
dancy, or  the  cotopany  would  loiu'  .since  have 
CoUapsed.     As  it  is,  the  near   luLure  promises 

to  ufA  ii  ntfoD.  a  thovoagUy  eound  looting.  Long  | 


since  we  recommended  the  purchase  of  Brush  shares 
for  permanent  investment.  It  was  no  random 
recommendation,  and  time  has  proved  the  correct- 
ness of  our  condunons.  The  company  has  been 
going  from  better  to  better,  and  unless  there  is 
division  in  the  camp  itself  must  ro-irinitf"  to  progress. 
The  balance-sheet  given  in  our  lai^t  is«ue,  and  the 
report  of  (he  meeting  given  in  anotiMr  part  c(  this 
issue,  will,  even  when  taken  cum  grano  sajw,  jnatify 
the  conclusion  that  the  policy  of  the  company  is  one 
that  leads  to  success.  The  work  carried  out  by  the 
company  shows  that  both  in  tbe  electrical  and 
aigineering  departments  the  responsible  heads  are 
fully  alive  to  the  necessity  of  all  work  being  above 
reproach,  and  an  investigation  of  installations 
carried  out  bears  indication  of  every  detail  having 
received  earafol  oonstderation.  Gononrrently,  then, 
with  financial  ability,  the  oompany  possess^  eleo- 
trical  and  engineering  ability  of  the  first  order,  and 
if  such  a  combination  does  not  mean  success  it  is 
diAenlt  to  say  what  does.  The  work  of  the  company 
most  prominent  in  the  eyes  of  the  pubho  Mk  present 
is  that  in  connection  with  the  lighting  of  the  City  of 
London.  As  is  well  known  to  our  readers,  the  City 
was  originally  divided  into  three  districts,  and 
tbe  work  divided  between  two  firms.  An  amal- 
gamation has  since  taken  place,  and  the  work 
is  now  being  carried  out  under  the  control  of 
one  company.  This  company  has  entered  into 
extensive  ooatracts  with  tbe  Brash  Company  to 
supply  central  station  apparatus,  and  these  con- 
tracts are  being  rapidly  exfcuti'd.  The  public 
lighting  of  London  City  is  the  smallest  part  of  the 
work  that  will  result  fkom  a  sncoessftil  earrying  oat 
of  the  enterprise ;  for  we  may  rest  assured  that  the 
private  lighting  will  rapidly  follow  the  way  of  the 
pubhc  lighting,  so  that  streets  and  warehouses  will 
be  by  night  "  as  bright  and  busy  as  the  day." 


FESTINI06. 

A  further  instance  of  the  how-not-to-do-it  method 
as  regards  public  electric  lighting  contracts  seems  to 
be  furrushed  in  the  invitation  of  the  et>tiniog  Local 
Board  for  plans  and  estimates  for  the  suf^y  of 
electricity  to  the  village  of  Festiniog  and  the 
district  of  Tan-y-Gresian.  The  Board  state  that 
there  is  ample  water  power  available,  and  that  they 
will  not  defray  tbe  oost  of  preparing  plans  or  esti- 
mates, nor  will  any  estimate,  if  necessary,  be  enter- 
tained. Plans  and  estimates  to  be  sent  before  the 
end  of  October  to  Mr.  B.  Walker  Davies,  solicitor, 
Blaenau  Festiniog,  North  Wales,  who  will  supply 
any  further  information.  Now  the  "  village "  of 
Festiniog  may  have  plenty  of  water  power  for 
nothing,  but  those  who  remember  its  attractions 
can  hardly  suggest  a  very  large  number  of  lights  as 
poesible.  To  ask  eoiitraot<»s  to  send  in  plans  and 
estimates,  means  in  all  probability  that  an  engineer 
must  be  sent  down  and  a  set  of  draughtsmen  must 
be  employed  for  bo  many  hours  by  each  contractor 
tendering.    If  flD  ooatractors  spend  MSO  eadh— 
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not,  perhaps,  au  excessive  amount — we  have  £400 
gone,  probably  a  large  fraction  of  the  amount  needed 
to  erect  the  whole  installation.  Nineteen  of  those 
tendering  would  lose  the  contract,  and  one  would 
gain  it ;  the  cost  of  the  nineteen  will  have  to  Ije  borne 
by  someone — not  the  Local  Board  of  Festiniog.  If  the 
Local  Board  wish  to  obtain  a  benefit  from  their 
water  power  they  ought  to  be,  and  we  hope  they 
are,  prepared  to  spend  sufficient  at  least  to  save 
contractors  the  expense  of  preparing  for  them 
definite  proposals,  besides  that  of  giving  all  required 
infonnation  as  to  prices  in  public  tender. 


LITERATURE. 


The  Arlthmetlo  of  El»ctrloal  M«*aiiroiiianU,  with  Mnmcroua 
Kumploa  rnUy  Workod.  liy  \\.  K.  I'.  Uubbm.  Now 
Edition.    Murby,  3,  Lucl(^at«-circuH-buildin);ii,  E.G. 

This  book,  as  the  title  indicates,  is  merely  a  collection  of 
questions  requirint'  numerical  answers  involving  the  simpler 
formuhe  connected  with  electrical  work.  We  quite  agree 
with  the  author  that  mere  reading  will  never  make  an  eloc 
trician,  just  as  the  mere  reading  of  a  book  on  building 
would  not  much  assist  the  navvy  in  tying  a  putlog 
to  a  scaffold  pole.  Many  people  who  fancy  their  know- 
letlge  of  a  subject  to  be  exact  and  extensive  would 
have  a  bad  quarter  of  an  hour  answering  the  questions 
of  an  audience  after  giving  a  popular  lecture  on  the 
subject.  Two  of  the  best  ways  of  learning  the  kind  of 
knowledge  you  possess  will  ho  to  undcrUkko  to  deliver 
a  popular  lecture  upon  an  etigincering  subject  before  a 
body  of  working  engineers,  or  to  give  written  answers  to  a 
series  of  simple  questions.  DifScult  problems  will  take 
care  of  thomKclves.  Men  of  leisure  and  brains  will 
alwuys  bo  found  willing  and  ready  to  undertake  the 
investigation  of  tb«  unknowable  and  erect  hypotheses 
thereon.  What  we  want  is  books  of  this  simple  coaracter 
and  an  extensive  use  of  them. 


Tolegr^phy.  By  \V.  H.  1'kkwk,  F.R..S.,  and  J.  Sivkwhiiiht, 
M.A,,  ('. M.li.  Ninth  R<lilion.  lUivintMl  and  Enlar{;od. 
Ix)ngtnan8,  Paternoeter-row. 

A  book  that  has  gone  through  nine  editions  needs  little 
to  bo  said  as  to  its  merits  or  demerits.  Proof  has  been 
emphatically  given  that  the  former  are  prominent  and  the 
latter  bidden.  Such  might  not  be  the  case  |iorha{>s  if 
there  were  no  other  books  on  telegraphy,  but,  as  is  well 
known,  their  name  is  legion  ;  hence  the  greater  the  pro 
nounced  success  of  this  book.  Yet  there  ought  to  be  no 
ditliculiy  in  understanding  this  success.  The  authors  have 
been  in  the  forefront  of  telegraphic  work  during  the  whole 
of  their  working  lives,  have  had  exceptional  facilities 
for  bosoming  acquainted  with  every  new  detail  in  the 

f)rogres8  of  the  last  quarter  of  a  century,  and,  what  is  of 
ar  greater  importance,  are  in  the  position  of  knowing 
exactly  what  improvements  have  proved  successful  in 
practice,  and  what  designs  have  failed  when  put  to  the 
test  Some  years  ago  now,  and  in  a  publication 
not  directly  connected  with  the  electrical  industry,  we 
remember  mildly  suggesting  inability — an  inability  still 
holding — to  quite  agree  with  the  way  in  which  the  term 
"  quantity  "  is  used  in  the  second  paragraph  of  this  book. 
Other  than  this,  we  have  nothing  but  praise  for  the  matter 
and  method  of  the  book. 


CARBON  SWITCH. 


The  Allgemeine  Ck)mj)any,  of  Berlin,  have  recently  intro- 
duced a  carbon  switch.  Fig.  1,  for  the  gradual  breaking  of 
the  field-magnet  circuits  of  large  dynamo  machines.  VVith 
ordinary  quick-break  switches  the  breakage  of  a  large 
current,  owing  to  the  self-induction,  often  generates  a  very 
high  momentary  pressure,  which  may  easily  pierce  the 


insulation  and  do  much  costly  damage  to  the  field-magnet 
coils.  This  disadvantage  is  obviated  iu  the  carbon  switch,  in 
which,  at  the  breaking  of  current,  two  paths  in  parallel, 
Fig.  2,  are  open  to  the  current.  One  of  these  being  from 
carbon  to  carbon,  an  arc  is  set  up,  which  by  the  graduil 
seiutration  of  the  carbons  becomes  of  higher  and  higher 


Fio.  1. 


Fio.  2. 


resistance,  until  when  the  current  breaks  there  is  hardly 
any  production  of  extra  current.  After  the  breaking  of 
the  current  at  the  metal  contacts,  the  carbons  come  auto- 
matically together  again  next  time  the  circuit  is  made. 


IMPROVED  WALL  ENGINES. 


The  illustration  herewith  represents  a  wall  engine  lately 
intrwluced  by  Ransomes.  Sims,  and  JefTeries,  extremely 
useful  in  circumstances  where  space  is  very  restricted. 


These  engines  are  specially  adapted  for  driving  ovcrhc*! 
shafting,  to  which  the  engine  crankshaft  may  be  coiiplcu 
direct,  the  engine  being  placed  on  the  outer  side  of  the  eiHi 
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wall  of  the  building,  and  protected  by  a  small  shed  with 

the 


leui  to  roof.  By  Uiis  arrangement  the  eDgioe  is  readily 
accessible,  and,  while  it  i«  prc^ted  from  the  weathw,  the 
irorking  parts  are  preserved  from  injury  by  tllft  diut  And 
dirt  of  toe  workshop,  an  iraportanfc  cooaldanitioa  iti  con- 
Dcction  with  certain  industries. 

Tbo  engine  being  fixed  to  the  end  wall  of  the.  building, 
thetnukibaft  occupies  a  position  at  right  angles  to  the 
hce  of  the  wall,  and  any  stress  due  to  the  vibration  of  the 
1 1  i:tiic  is  tninsmiued  to  the  wall  in  a  clirectioo  parallel 
vah  its  length— 1>.,  in  the  direction  in  which  the  wall  is 
list  suited  to  withstand  such  straw.  These  engines, 
tikerflfore,  obtain  a  distinct  advantage  over  the  usual  form 
of  wall  en^ne,  which  is  bolted  to  one  of  the  side  walls 
of  the  building,  in  which  hitt«r  typo  the  crankshaft  being 
tarallel  with  the  face  of  the  wall,  the  stre«  is  transmilteo 
to  the  wall  in  the  direction  at  right  angles  to  iti  length. 
Where  the  speed  of  the  shnn  shafting  does  not  correspond 
to  the  speed  of  the  engine,  the  latter  may  conveniently  be 
■mnged  to  drive  the  shafting  by  belt. 

The  engine  frame,  with  the  guide  Vjais,  is  in  a  pieoe  with 
one  of  the  plummer  blocks,  and  is  bolted  to  a  cseUng  which 
forms  the  outer  pliunmer  block,  and  which  in  some  cases  i* 
hrt>ught  up  BO  as  to  fonn  a  box  above  the  crankshaft,  thus 
^■i!i[Kirting  the  wall  over  the  engine.  The  centre  casting, 
at  Its  further  extremity,  is  rigidly  securod  to  a  largo  wall- 
|iiate  arranged  on  the  opposite  side  of  the  wall  to  the 
engine  cylinder ;  the  bolts  securing  the  engine  to  the  wall 
passing  through  this  plate,  any  possibility  of  either  plummer 
block  springing  is  thus  avoided. 

TheB«  engines  are  sometimes  made  with  a  double  crank, 
•othat  the  power  can  be  taken  oil  from  both  ctidi  of  the 
Binkihaft.  Each  engine  is  fitted  with  a  sensitive  eovernor 
wting  diFMt  upon  an  equilibrium  piston  valve,  andrakient 
BMNHii  of  luhneetioii  are  provided. 


SmiBBAM  LAMPS. 


Mr.  J.  W.  Swan  once  publicly  expressed  his  opinion,  if 
we  rightly  remember,  that  the  arc  lamp  had  but  a  very 
IhdtM  appHeetton,  and  that  eventoally  loeaiideieeDt  lamps 

would  carry  nearly  everything  before  them,  both  for  public 
piivate  lighting.  Now,  although  there  is  much  to  be 
'i-i.ii  pointing  to  the  great  extension  of  arc  lighting 
ibrougboat  tbo  world,  it  certainly  seems,  more  particularly 
in  this  eoontry,  that  the  are  light  ie  v«ry  far  indeed  behind 
'.hv  incandesicont  lamp  as  a  lighting  agent.  Kvcrvwhere  we 
iie  begiuniiig  to  aee  incandescent  lamps  buiaiuf.;  -in  h  iuses, 
shops,  and  factories — and  but  seldom  the  arcs.  Incatnlcscent 
bmps  are  nade  by  the  million,  arcs  by  the  dozen  or  the 
hnndied. 

The  reason  of  this  is  not  far  to  seek.  In  spite  of  the 
It'Mcr  current  for  the  greater  light  tb.it  the  arc  iamj)  gives, 
inly  attention  is  required,  daily  con8um[)tion  of  carbons  is 
experienced,  while  the  iocaodesoent  globe  bums  right 
Ihroogh,  wttb  but  ooeadonal  need  for  attention  beyond  the 
turnmg  of  the  SNvitch.  It  is  for  this  same  reason  th  it  the 
high  power  incandescmit  lampi — better  known  umiur  the 
name  of  "  Sunbeam  "  lamps — have  found  so  much  favour 
for  large  oandle-powenL  With  them,  also,  no  daily  attention 
er  renewal  is  required,  and,  in  addition,  we  have  a  perfeetly 
steady  and  withal  a  warm  light,  which,  cspeci.illy  lor  large 
halls,  seems  to  be  infinitely  [irefcrred  to  the  intense  glare 
-ini!  dazzling  intensity  of  the  arc  Iam[i.  There  is  no 
huain^  or  blinking  and  they  require  no  attention  from 
the  tune  of  tiieir  first  instalment  till  they  give  way — a 
matter  of  months,  many  or  leas,  according  to  use.  With 
reference  to  ordinary  inside  lighting  these  lamps  alao 
t.ive  their  considerable  u.se;  for  when  dealing  with  hirge 
ahops,  halls,  or  stations  and  so  forth,  it  is  often  very  greatly 
IVKerable  to  use  one  large  incandescent  lamp  than  many 
nttU  ones,  both  as  regards  the  first  coet  vt  wuillg  and 
Umps,  and  also  the  cost  of  renewals. 

Ihese  high  power  Sunbeam  lamps  are  made  usually  in 
i^Tu  t\mm  :  one  of  long-duration  carbons,  for  places  where 
c  irrent  is  cheap  and  lamps  are  a  conaideiration — for  a 
i»tU«y  produririf:  own  electricity,  for  instance;  and  the 
<5tier  of  hi|;h-etticiency  carbons,  for  situations  where 
wtm  k  tbo  oluif  wwMidirMtiMi.  Wa  give  below  the 


latest  table  of  comparative  currents,  voltages,  and  candle- 
powers: 

CoMtcvT  Requirki)  roR  ScKBZAM  Lamps. 
ClaM  A.— Hljfh  Efficiency  I^ampn. 


Ampere* 

Amperes 

Anperee 

Anip«ree 

at  50  volU. 

at  65  volta. 

at  80  rolU. 

at  lOU  volte. 

IfvO 

6 

5 

4 

3 

SOU 

8 

8. 

5 

i 

.KNI 

12  5 

!••.) 

8 

e 

4(M) 

18 

12  5 

10 

8 

• 

M 

125 

10 

GUO 

16 

10 

l£ 

8U0 

20 

ID 

l.OfO 

25 

20 

1  (>nn 

*i 

OR 

i.m 

31 

8,000 

4a 

Cloiia  £. — Loo^r  Duration  L;impe. 

lao 

75 

5-5 

4 

200 

10 

7-5 

U  5 

5 

300 

15 

11-5 

9  5 

7-5 

400 

15 

12-5 

10 

aoo 

15 

18-5 

600 

15 

800 

80 

1.000 

86 

1,200 

1,500 

These  lamps  are  made  for  running  in  series  for  a  current 
of  5,  A,  8,  or  10  amperes,  on  tlmr  «fWn  or  on  an  are 
lamp  circuit ;  thoM  oeriee  lampe  an  made  of  vwions 

candle-powers. 

As  the  elliciency  of  these  high  power  lamps  is  very  high, 
special  care  shoukl  be  taken  when  using  them  that  the 
voltafpi  of  the  enrront  never  exeeede  that  for  whieb  the 
lamps  are  required.  Want  of  care  in  this  respect,  or  the 
use  of  a  pulsating  or  irregular  current,  is  found  to  b«  tbo 
moat  fireqiient  cauao  of  failure  of  inoandoaoeiit  lamps. 


FBAMKFORT  EXHIBRION. 


Meairft  Tlelten  and  (SaflleaaeM,  the  woII-Iriowii  firm  at 

Miilheim  on-Rbine,  exhibit  largely  in  the  so-called  Distribu- 
tion Hall,  where  all  condtictitig  material  and  s^'stems  of 
distribution  are  shown.  A  part  of  their  show  is  seen  at 
onoe  on  entering  through  the  northern  entrance,  and  the 
remainder  is  immediately  adjacent  on  the  left  The  former 
contain  -  rnnro  particularly  the  cables  and  insulated  wires, 
as  well  Lwo  fully-mounted  nets  of  cables  for  electric 
lighting--i.' ,.  one  each  on  the  three-wire  system  and  for 
alternate  current.  In  the  side  room  a  Ferranti  cable  is 
shown  in  the  diflerent  stafisee  of  manufaatnre,  with  jointa ; 
al°o  uninsulated  wires  of  difTercnt  material*  and  forvtrioot 
purposes,  and  wire  ropes  are  exhibited. 

The  principal  exhibit  of  Messrs.  Felten  and  Guilleaurae's 

is,  in  common  with  Schuckert's,  sorroanded  by  aix  high 
euidelabra  with  Sebnekert'e  are  lampe,  and  four  nmller 

ones  with  Schuckert's  glow  lamp,s.  Short  pieces  of  wire 
roi>c  made  of  fine  wire  form  in  combination  with  the 
catuielabra  and  some  columns  a  balustrade,  which  closes  the 
show  against  the  paasengers.  The  two  lai^e  picturee  sos- 
pendeo  between  the  email  eandelahra  ebow  the  two  works 
of  Messrs.  Felten  and  Gtiillcaume — namely,  the  Wire,  Wire 
Roi>c,  and  fable  Works,  Carlswcrk,  at  MUlheim-on-iihinc, 
and  the  llemp  Spinning  .Mill  and  Mechanical  Twine 
Factory,  Rosenthal,  at  Cologne.  Above  the  paesage  to 
Schnevnt's  ebow  a  37-corB  aerial  telephone  eable  fa  sus- 
pended  to  a  wire  strand  fixed  to  the  candelabra.  Aerial 
svires  are  stretched  higher  up  on  the  two  sides,  these  aerial 
wires  being  connected  to  the  telephone  cable  by  meoae  Of 
joint-boxes  and  intermediate  rabbsr  cable. 

In  the  earners  next  to  the  entimnee  there  are  on  tbo  left 
a  cjlumn  built  nf  ^'alv".r;->ed  wire  and  wire  strand,  on  the 
right  a  similar  culuciiii  i.ji  med  of  copper  and  brass  wire, 
lead  coated  copper  wire  for  accumulators,  and  copper  strand. 
The  two  columns  on  the  right  and  left  of  the  passage  to 
Schuckert's  show  represent  the  different  Undo  of  cabieii  as 
Ica'^covcrc?  raMe,,  rablc?  sheathed  with  wiro^  and  iron 
tape  rubber  cat>le&,  house  loads,  etc. 

The  attenCioQ  of  the  viiitor     dofeerinK  from  tbo  north 
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it  drawa  to  •  iaige  nrect  cable-box,  mounted  on  brick 
foaadatienf,  uid  mrrMuided  by  masonry,  finiibed  off  with 

a  cast-iron  manhole  frame  and  cover. 

This  box  is  arranged  on  the  three-wire  principle,  and 
«how»  how  the  feeding  and  distributing  cables  are  intro 
docod  into  it.  The  box  ii  provided  with  «  bermetically 
eloiing  caiMran  eovor,  and  it  dfvidod  faito  a  esntral  part 
for  the  distributing  arrangement,  and  a  circiilur  outer  part 
for  the  oonaections.  Again,  this  circular  part  is  divided 
into  elfht  ebambera  (man  or  Ioh  aeeordtng  to  require 


Ita.  L 


ments),  CLtch  for  the  reception  uf  three  cuVjles,  or  24  in  all, 
being  Ihrne  feeders  and  21  di8t.ributing  cables.  The 
chambers  are,  especial ly  where  the  box  is  ox]>osod  to  thr 
danger  of  ionndatiooa,  filled  with  insulating  material  poured 
10  botk  wUeh  aoHdiflei  wImii  eooHng,  in  order  to  protoe( 
the  cable  endB  as  much  as  possible  against  moisture.  The 
distributing  arrangement  contained  in  the  central  part  of 
the  box  consists  of  three  metal  rings  insulated  fron^.  each 
Other,  to  each  of  which  one  of  the  feeders  is  connected  by  a 
gomiMtal  bridge,  wfaereea  the  dietriboting  eables  are  eon* 
nected  by  lead  fuse.';. 

Similar  boxes  arc  manufactured  \>y  Feltcn  and  ( luiileaiinie 
for  the  t«o>wiro  system,  as  shown  by  Fig.  2.    The  arrange 
BMOt  of  Hm  pit,  in  which  the  box  is  mounted  on  brick 
fdoiidationa,  is  shown  in  Fig.  3.   Any  water  penetrating 
in  the  pit  is  made  to  escape  underneath  the  box. 

On  the  left  (oast  side),  a  small  not  of  cables  arniiiged  on 


Fio.  Z 


the  three-wire  system  by  single  conductor  cables  is  shown, 
and  on  the  right  (west  side)  a  similar  net  arrange<l  for 
alternate  current  with  concentric  cables,  the  joints  and 
branch-ofis  being  protected  by  cast-iron  boxes.  For  the 
bettor  showing  of  system  of  jointa  and  branch -oflh,  some 
open  joint-boxes  with  loose  covers  are  exhibited,  some  of 
which,  being  those  most  usual  for  electric  lighting,  are 
represented  in  Fii,'-';.  1,  '>,  6,  7,  8,  and  9. 

A  great  display  of  sam])lo8  of  cables  and  other  con- 
ducting material  for  all  imaginable  purposes  is  arranged 
in  the  kioak.  This  collection  is  not  only  worthy  of  con- 
sideration on  account  of  the  whole  arrangement,  but 
much  more  interesting  in  deUiil.  It  is  ditTicult  l  >  oxjitain 
th«  construction  of  a  cable  in  any  better  manner  than  1 
hf  ih0wii^  te  itetion^  and  Ibl  tWa  rndtkm  k  flnoly  I 


polished  is  not  done  for  forming  a  nice  oatnde  oolv,  bat 
principally  for  the  merely  practical  eonsidoration  tut  in 

a  polished  surface  the  form  and  dimension!?  of  the  vim 
and  other  olcment-s  forming  a  cable  are  more  easily  distin- 
guished than  in  a  roughl^  cut  section.  The  firm  has  not 
confined  its  task  to  exhibiting  cable  sections  only,  bat  alio 
ezbibite  esmples  for  purpoeee  of  instraetion,  ehowie; 
internal  details,  raw  materials,  and  half-finished  articles  rn 
(tilforent  stages  of  preparation,  offering  the  greatest  intentl 
and  objeete  of  stuav  to  the  initiated.  The  following  detnh 
of  the  samplei  uhAiited  may  be  of  general  interest. 

Lead-eofered  EUdrie  HgM  OabUg. — Le«d«OTered  tMet 
for  electric  lighting  and  transmission  of  power  are  manu 
factured  by  the  firm  from  the  smallest  sections  up  to  1,000 


Fm.  & 


square  millimetres,  be  it  for  continuous,  alternate,  or  rutirj 
curreok  The  cables  are  nreferably  covered  with  a  double 
lead  eorer,  pot  on  by  hydrauUe  preestire,  although  oi 

special  desire  they  may  be  supplied  with  a  single  lead  cover 
The  thickness  of  loatl  may  be  fixed  according  to  require 
ments.  The  firm  supply  the  cables  in  any  length,  the  only 
limitation  being  the  possibility  of  transport  The  iosabtiog 


Fi<;.  4.— ^^nt^box  |^^|^^|^|„^^^^^'^^^^^  wtSS^j^'*'^ 

material  generally  consists  of  impraglMtod  flbn  OT  inper 
nated  paper  or  both,  or  of  indbmbber  vary  hip 
tensions.  The  caUee  are  eoneentrie  for  alternate  cnimi, 

and  bicoticentric  for  rotary  current.  Outside  of  the  Icai 
cover  the  cables  are,  according  to  local  requirements,  prc>- 


Fio.  & — ^Bnoflh-off  Box  for  Hinj^lo  Cabloa;   The  COBMS  SQMi  M 
eoBBseled  bjr  windiiif;  the  wire*  of  the  brsndi  cams  imb4  w 

m.'kin  ropier  eor*,  kikI  ^oMeriiii;, 

vide<l  with  another  cover  of  round  or  flat  iron  wires,  oriron 
ta()e,  finished  off  with  a  layer  of  asphalted  jute  yamortapt 

A  piece  of  lead  tube  having  68  millimetres  insidfl  ukI 
78  milliraotres  outside  diameter,  demonstrates  the  excslta* 
\vork  done  by  Felten  and  (xuiileauriie's  cable  prea* 
Another  piece  of  lead  tube  is  shown,  having  25  millimetrei 
iosido  and  35  millimetres  outside  dtamolar,  iheirthed  witl> 
24  iron  wires  of  2  8  millimetres  diameter,  eadi  oorered  villi 
tarred  hemp  to  a  thickness  of  five  millimetroe.  This  tdl 
is  part  of  one  several  hundred  tnotres  long,  suppUedbjtht 
firm  to  a  salt  works  for  use  as  a  brine  conduit. 

CMe  JWnli.— TUs  collection  includes  joints  in  diiRW^ 
itages  of  progrm  as  made  in  indiarubber  and  gnttspiKki 
cores,  and  joints  in  lead-covered  electric  light  cables  wi^ 
cut  the  use  of  joint  bnxe.s,  as  carried  out  by  the  firm  witb 
great  success  in  several  large  lighting  installationi.  Gtp*^ 
efadly  irar^  manliaiiiing  an  tbebraooholis  emeated  intk 
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MM  mj,  aiid  which  are  wrapped  with  iron  tape  in  cases 
vban  nob  protection  it  raqatnd. 

TfUfrapli  Cables  with  DiffererUly  Insnhilfd  Core,s.  —  A.lthou{;h 
offering  nothing  now  to  be  seen,  iho  usual  iron  wire  shcatheti 
telegraph  cables  with  guttapercha  and  iiidiarubber  cores, 
11  (applied  by  the  firm  for  a  long  time  oast  both  in  and 
ontiue  of  Qwmuij,  eoald  not  be  omittea  from  the  eotlee- 
tion.  However,  among  them  is  to  be  seen  an  underground 
telegraph  cable  covered  with  dat  iron  wires  for  being  drawn 
into  conduits,  where  their  lighter  weight  and  smoother 
Atrfaee  fonn  an  advantage.   This  cable  is  a  new  type. 

For  «e  in  the  tropiet,  Indimbber  cables,  whieh  are  better 
able  to  resist  heat  than  guttapercha  cables,  are  generally 
fffeferred  to  the  latter  ;  guit^ipcrcha  ul  high  degrees  of  heat 
loftening  and  allowing  the  copper  to  get  through  the  insu- 
latiog  covers.  Felten  and  QuiUeaame's  impregnated  fibre 
■id  fMper  cables  behave  in  the  mom  or  ev«o  h«Mer  manner 
dttB  indiarubber  cables,  and  are  mooh  cheaper  than  these. 


FHi.  8.-^oiab-box  lot 


i'ba  ooppar  cores  an 


Of  couw,  H  ie  essential  thai  impregnated  cables  be  lead 
eonmd  to  randar  them  faapanBiahlo  agaioat  moiatare,  anH 
leeordhgto  local  reqvfrementa  an  aaphaltad  oorering  uf 

virn  or  tape,  or  even  a  sheathing  of  iron  wire  or  iron  tape, 
u  necessary  as  a  protection  against  mechanical  injury.  Even 
for  guttapercha  and  mhher  cables  it  may  under  special 
drauBitaDOoa  be  naeaasary  to  insert  a  lead  tube  between 
thaeoraand  the  aheathing,  e8{)ecially  where,  as  in  tonnels, 
the  cablee  are  exposed  to  chemically  impure  waters,  or 
when  they  are  laid  in  stagnant  waters,  and  generally 
evtry  where  they  are  exposed  to  acids  mixed  with  water, 
ttem,  or  anon,  or  to  fouling  anbatancaa.  Thta  precaation 
b«,  for  fnitanee,  been  saad  fn  ^  fit  Ootthard  TannaL 

Fl'-^lrir  Li.jht  CnhJes  toith  mririu.<  /:imh  of  lu^nlafion, — Thf 
vahuiu!  conditions  under  which  light  cables  are  employed, 
with  regard  to  conductivity,  insulation,  ca])acitv,  low  or 
iikh  teiuion,  macbanieal  atraogth,  flexifajlity,  and  liaa,  arc 
of  eause  to  be  taken  fnto  eonaideration  in  the  ehoiee  of 
tbtinsulatin-^  material  and  of  the  composition  generally. 

The  samples  exhibited  represent  cables  with  guttapercha 
&nd  indiarubber  insulation,  as  used  in  river  crossings  or  in 
damp  localities ;  furth«r»  cables  with  impragnated  fibre  and 
inpregnated  pa{>er  inaniatjon,  especially  thoaa  for  very  high 
tensions;  cables  with  copi>er cores  consisting  of  pro[)ortinn- 
^y  thick  wirea,  and  those  which,  where,  aa  in  theatres, 
gNKtfla»Mityiiraqidnd,araooiDpoaadof  vanytnawiraa. 


Flo.  7.— Bnacb-off  Box  for  Single  Cables.    Th«  copper  cotes  are 
^  ligp  nwHiB  of  elamiia. 


T'-lq,h,,ne  Cables. — With  regard  to  mode  of  insulation  the 
telephone  cablee  do  not  show  any  marked  difference  from 
tiltfic^  eaUaa,  except  that  in  the  former  amaUcr  copper 
*has  are  used,  which  are  also  in<tu!atcd  to  a  amaller 
dismeter.  Telephone  cables  are  further  characterised  by 
the  l;irj,'Br  number  of  conductors  in  one  cable  and  the 
"liecial  regards  taken  aa  to  capacity  and  induction.  Details 
tmve  already  been  f^PW  hom  Felten  and  Ghiilleaume  arrange 
'I'Wa  details  in  the  construction  of  their  telephone  cables, 
fcr  which  the  numerous  samples' exhibited  near  eloquent 
'estimrmy, 

Turftdo  Cablet. — These  cables  have  to  answer  many 
  wUab  acvoftendUknteto  haaoavHadvitt  I 


all  at  the  aama  tima.  The  ohoioe  of  material  and  oonstroc- 
tfoo  of  torpedo  oablaa  are  therefore  very  important  Thev 

mn<it  combine  the  smallest  ;)ORsib1e  volume  and  weisht  witn 
suliiciunL  conductivity,  insulation,  and  strength,  ana  possess 
great  flexibility.  The  insulating  material  must  resist  high 
d^eee  of  heat  without  deterioration.  In  order  to  comply 
wi«  all  thia,  it  ia  nanal  to  compoee  the  eonduetor  of  agraal 
nttmbar  of  very  small  wires,  partially  of  copper,  partially 
of  ated  or  bronze  of  high  breaking  strain.  The  insulating 
material  is  usually  indiarubber;  the  exterior  covering  is 
made  of  yarn  and  braiding.  Sometimaa  aheathing  wirea  are 
applied,  out  than  they  are  pot  on  in  the  forna  of  atranda 
or  cords  composed  of  very  small  stoel  wires. 

Messrs.  Felten  and  Guilleaume  have  for  many  years  past 
rappliod  caUea  for  nilitaiy  purpoaea  to  tha  r 


ne.  8.-^«iat-box  for  Conoentrio 
are  aoanaoted  by  dampih  the 


The  inaer  conductors 
eoodactoia  byelaBpaaad 


and  otiier  Govarnmonta.  The  great  variation  of  the  qiaei* 
metiR  t^hows  how  diftranfe  the  raqoirameota  to  ba  eoaplied 

with  are. 

The  table  [)lacc<l  near  the  entrance  to  Scbuckert's  show 
carriee  apeeimeus  of  several  raw  materials — aa  ({Uttaperoha 
and  indiarubber— in  the  different  atagee  of  prepMratMMi,  aa 
well  as  in  the  finished  state  ready  to  be  used  for  insulating 
purjjoses.  Six  tableaux,  arranged  in  the  centre  of  this 
table,  show  the  great  variety  of  leads  for  house  connections 
made  by  the  firm— such  as  bare,  cottoo-ooveted,  taped 
and  braided  guttapereba  and  mbbar  eoraa,  waxed  wma, 
arc  and  glow  lamp  connections,  silk  covered  wires,  dynamo 
wires,  suspension  cords  for  arc  lamik-,.  This  show  is  crowned 
by  a  s{>ocimen  of  light  cable  laid  in  the  Kiver  Pregel. 

On  the  left  the  first  objocta  noticed  on  aporosdiing  are 
tha  Fananti  eablea,  atddntad  by  tba  Ihin,  sach  as  are  uaad 
for  the  Deptfonl  lighting  instillation  at  London.  Every 
piece  of  sample  )>car8  a  ticket  with  the  explanation  in 
German,  English,  and  French.    There  are  : 

1.  The  inner  conductor  not  insulated. 

2.  The  inner  eonduetor  inaidatad. 

3.  The  inner  conductor  Inaulatad,  with  tha  onftor  eon- 
duetor drawn  over  it. 

4.  Tha  inner  and  outer  aondaeton,  both  inanlatiad 


FIO.A.- 

dvetoia  are 


Box  for  ('onc«Dtric  C^ftblos.    The  ioner  con- 
by  olamiM,  the  cater  ooBdaotoct  by 


5.  The  finished  cable,  with  iis,  protecting  casing  of  iron. 

6.  A  joint  taken  to  piecaa  to  ahow  the  conical  pvapanllMi 

of  the  ends. 

7.  Another  Joint,  also  taken  to  pieces,  partly  fiin'shed, 
showing  the  manner  of  connecting  the  ends  of  the  outer 
conductor  by  potting  a  aoppar  amm  oif«r,  whidi  ia  flsad 
to  them  by  corrugations. 

Each  of  the  two  conductors  has  a  copper  section  <A  160 
square  millimetres,  sufficient  for  a  current  of  260  amperaa. 
The  sise  of  dielectric  is  calculated  to  suit  a  tonaion  of 


10^000 
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Three  columns  are  built  up  nmv  the  Ferranti  cables. 
One  of  them  contains  coils  of  bright  annealed,  varnished 
and  gaWannad  iron  and  steal  wire  in  tha  qoalitiea  moatly 
yaad  for  various  purposes.   Anotber  column  fs  eompoaed 

oC  copper  and  bronzo  wij(  ,  i  :  !  he  third  of  wire  ropes,  ' 
ineluding  those  for  lamp  siispcriBiuu  aud  ii^rluning  con- 
duetocs.  It  is  impoesible  to  demonstrate  at  a  show  the 
iolioraiit  qualities  of  wires  and  wire  ropes.  Only  such  out- 
ward aigns  of  good  qualities  as  smooth  surface,  equality  of 
rin,  ragularity  of  section,  good  galvatiising,  and  for  wire 
ropes  we  difierent  constructions  can  be  demonstrated  to 
the  eye  ;  whereaa  faraaUog  strain,  flexibility,  ductility,  and 
electric  conductivity  are  warranted  to  be  correctly  indicated 
by  the  reepwtalnHty  and  repute  of  the  firm  of  Felten  and 
Quilleaume. 

Iron  tapo  as  used  in  the  sheathing  of  load-covered  cables 
is  exhibited  in  aeveial  rolls  of  vanoua  widths,  also 
gpdvaoisfld.  The  copper  smelting,  hammer,  and  rolling 
works  are  represented  here  by  cast  and  hammered  blocks 
of  copper,  and  bars  of  copper  and  bra«s.  A  board  ausponded 
to  the  wall  bears  original  coils  of  fine  bronze  wire.  A 
smaller  board  exhibits  specimens  of  copper  bands  for  pro- 
jectiles, and  a  piece  of  rolled  compound  wire  showing  the 
disposition  of  the  steel  core  and  copper  mantle.  A  length 
of  (latent  locked  coil  wire  rope  i.s  deposited  in  one  corner 
of  tho  room  :  smaller  pieces  of  such  ro[>es,  to  be  seen  near 
it,  distinctly  flhow  tbo  amngeoMntof  the  differently  ebtped 
wires  in  them. 


BLSCTBIC  MOTIVE  POWER  FOR  STBfiET  SURFACE 
RAILWAYS.* 

Last  May  T  received  a  letter  from  the  president  of  tliis 
association  asking  me  to  prepare  a  report  to  be  read  at  ibia 
meeUng  "on  any  subject  covered  b^  the  range  of  electric 
motive  power  for  street  surface  railways."  In  that  letter 
the  president,  seeking  to  lure  mo  to  my  destruction,  stated 
that  many  months  would  yet  elapse  before  tho  next  ineetin.; 
of  the  association,  and  closed  by  expressing  the  hope  that 
I  would  oblige  him  perKUially  by  complying  with  this 
raqueet  I  have  been  in  so  many  situations  where  I  have 
found  it  necessary  to  call  upon  my  friends  to  oblige  me, 
that  I  could  not  find  it  in  iny  heart  to  ileny  the  president 
this  request,  especially  as  my  promise,  if  made,  was  to  do 
something  months  hence.  1  attached  a  striDg  to  my  promise 
in  the  concluding  part  of  my  letter  of  acceptance,  in  which 
I  stated  that  I  did  not  see  how  I  should  get  time  to  prepare 
anythinj^  worth  the  hearing,  but  that  I  would  do  rny  best. 

I  expected,  when  I  agreed  to  write  something  for  your 
consideration,  that  I  would  have  an  opportunity  before  pre- 
paring what  I  bad  to  say  of  talking  with  the  president  of 
this  association,  and  of  obtaining  from  him  some  suggestions 
upon  which  1  might  hang  the  slender  thrc;i  l  of  niy  thouf;ht. 
That  pleasure,  by  reason  of  his  and  my  business  cares  and 
engagements,  has  been  denied  me,  and  only  tho  other  day 
I  was  brought  up  with  a  round  turn  by  a  letter  from  the 
secretary  reminding  me  that  I  had  agreed  to  prepare  a 
paper  for  this  meolinj:  upon  the  subject  of  "  Electric 
Motive  Power  for  Street  Surface  Railways."  The  reminder 
tliat  the  time  had  eome  for  the  fulfilment  of  my  promise 
WH  almost  as  disagreeable  to  me  as  an  electric  shock 
administered  by  a  500-Tolt  current,  but  the  unpleasant 
fe:itures  of  that  situation  were  considerably  modified  by  the 
statement  that  the  secretary,  or  someone  acting  through 
him,  had  been  kind  enough  to  formulate  and  pat  into 
quotation  marks  for  me  a  definite  subject  for  my  paper.  The 
fact  that  the  subject  is  deeper  than  any  well  and  wider  than 
any  church  door  is,  to  sure,  a  little  embarrassing.  I  am 
encouraged,  however,  to  say  what  little  I  can  upon  this 
▼ery  eomprehensive  subject  by  the  knowledge  tha^  while  I 
know  roaily  very  little  about  it, yet  there  may  be  some  others 
engaged  in  the  street  railway  business  who  have  had  less 
•Xperience  in  the  operation  of  street  surface  railroails  by 
means  of  this  unseen  and  wonderful  force  called  electricity. 

The  subject  which  has  been  given  to  roe  is  many  sided. 
I  shall  endeavour  to  throw  out  a  few  suggestions,  based 

*  Report  of  the  Committee  oo  Electric  Motive  Power  for  Street 
iUttiiafe  lo  the  atiesfc  Baihny  OoaviMlaa  a*  PfttshoiK. 


upon  some  study  of  tho  problem  of  street  railroad  transoor- 
tation,  and  upon  a  little  e.xporience.  If  in  what  I  uill 
say  I  am  able  to  furnish  one  or  two  texts  for  diswisiioa,  I 
am  sure  there  are  those  peaent  who,  hy  their  dtscmnott  of 

the  tcxtf,  will  furnish  all  of  us  with  valuable  information 
and  food  for  thought,  and  thereby  my  purpoee  will  bava 
been  attained. 

Most  of  tu  are  engaged  throughout  all  of  the  working 
hours  of  each  day  in  the  performanee  of  duties  which  Isave 

lis  little  time  for  reflection  upon  and  study  of  the  broad 
questions  suggested  by  the  subject  which  iuis  been  given  to 
me.  We  allKnow  that  the  tendency  of  modem  American 
life  is  toward  the  concentration  of  vast  maraes  of  people  in 
our  towns  and  cities,  and  that  this  urban  increase  is  some- 
what at  the  expense  of  the  agricultural  commuuiliea.  Wo 
also  know  that  the  American  workman,  as  woU  as  the 
Ameriean  business  and  professional  man,  is  seeking  to  loeate 
bis  home  some  distance  away  from  the  section  of  hit  town 
or  city  where  his  business  is  transacted,  or  where  his  work 
is  done.  Every  householder  has,  or  desires  to  have,  at 
least  a  litUe  patch  of  lawn  or  garden  about  his  home,  to 
obtain  whMi,  he  must  locate  some  dialeiiee  from  the 
business  or  manufacturing  centre  of  the  town  or  city  where 
he  lives.  To  the  average  man,  however,  this  is  not  possible, 
except  as  he  can  have  some  niM.ma  of  communication  wii:i 
that  business  or  manufacturing  centre,  at  low  cost  to  him. 
But  as  towns  and  cities  grow,  and  distance  heeomes  nun 
and  more  an  element  to  be  considered,  it  becomes  necessary 
that  the  citizen  should  have  not  only  facilities  for  chea^> 
transportation  for  himself  and  the  members  of  his  family 
but  that  he  should  have  means  of  rapid  iuteicommunicatioD. 
Out  of  the  needs  of  modern  city  and  town  life  grew  fkt 
horse  railroad.  The  development  of  cities  and  toim.^ 
brought  with  it  the  necessity  for  quicker  transportation. 
Tho  American  intellect,  rc.i  iy  to  meet  every  cmergeney, 
set  itself  at  work  to  devise  some  method  of  quickly,  traot 
porting  tho  people  of  the  great  eitiee  of  the  countoy,  and 
so  far  as  the  great  cities  are  concerned,  practically  solved 
the  problem  presented  by  inventing  ana  building  cable 
railways.  It  was  soon  found,  however,  that  while  cablt 
railways  answered  the  purpose  for  which  they  were  designed 
in  cities  like  Chicago  and  rhiladelphia  tuid  New  York,  thej 
would  not  do  in  smaller  cities,  except  in  isolated  bises 
where  vast  numbers  of  people  were  required  to  bo  moved 
daily  over  a  comiiamtively  short  mileafe. 

Five  years  ago  the  only  street  surface  railways  wbich 
were  in  successful  operation  anywhere  in  the  United  BtstM 
wore  horse  and  cable  railways.  Within  that  five  yean 
more  than  4,000  street  cars  have  been  electrically  equipped, 
and  to-day  more  than  3,000  miles  of  track  in  300  citiea  and 
towns  of  thiii  country  have  been  constructed,  on  whidi 
these  electric  cars  are  run  with  satisfaction  to  the  people^ 
and,  in  the  main,  with  profit  to  the  oompaoios  opetatiflK 
them. 

The  development  of  tho  street  railway  has  h:id  iis  much 
to  do  with  the  growth  and  pri)S|)erity  of  the  towns  and 
cities  of  this  cottotiy  RS,  or  perhaps  more,  than  any  other 
one  thing.  The  transportation  of  people  by  street  railroadi 
is  most  intimately  connected  with  the  social  aud  bnsinea 
life  of  the  people.  Nisirly  .^OO  cities  in  the  United  Suto-- 
have  street  railway  systems  in  operation.  More  than  800 
corporations  areoiierating  street  railways  in  such  towns  sad 
cities.  As  many  as  30,000  street  cars — horse,  cable,  tnd 
electric — are  to-day  running  upon  tho  8,000  tniles  of  strMi 
railroads  in  this  country.  In  these  cars,  and  on  these  tracb, 
are  carried  as  many  as  3,000,000,000  of  pco{)lc  yearly,  or  50 
times  the  entire  population  of  the  United  States.  When 
we  consider  that  the  number  of  people  carried  by  all  of  tba 
steam  railroad  companies  in  all  of  the  States  of  this  Unioe 
list  y»ir  is  estimated  at  less  than  500,000,000,  and  that 
more  people  are  carried  on  the  street  surface  railroad*  ia 
the  city  of  New  York  in  a  year  than  are  earned  by  all 
steam  railroads  of  the  State  in  the  same  period,  we  eoos 
to  have  some  conception  of  the  immense  importance  to 
the  people  of  the  rapid,  efficient,  and  safe  service  of 
street  cars  in  the  rapidly-growing  cities  and  towns  of  tbi* 
wonderfully  prosperous  country.  Think  for  a  momsatd 
the  daily  loss  to  the  people  of  any  city  where  horse  ctis 
are  run  at  from  four  to  six  miles  an  hour,  as  oomiiared  witli 
the  opeimtioa  in  the  aaina  dty  of  electrie  or  eidde  csnii 
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running  from  si'f  twelve  miles  an  hour.  Consider  the 
immense  increas(2  m  the  value  of  property  in  our  nuinici 
jiility,  ciuscd  by  the  introduction  of  rapid  transit,  ('onsificr 
ibe  wbolesorae  influence  upon  the  people  of  every  com- 
mnnity  where  tbe  hoebaiid,  or  otbor  bead  of  t  household, 
is  able,  by  mtans  of  facilifiej;  of  quick  transporl.itinn,  •  t 
take  bis  midday  weal  with  the  members  of  his  family. 
The  best  thou<,'ht  of  this  time  may  well  be  exjiended  upon 
Uus  great  question  of  fumi«bin<;  i|uick,  eafe,  cheap,  and 
eomfrnteMe  transportatioB  to  tbe  people  whsm  lot  it  is  to 
Ivfetl,  as  dwell  they  do  in  sucb  vast  nttfltllMr%  in  tbe  towns 
Mid  cities  of  this  laud. 

The  problem  which  is  presented  to  the  street  r.tilro'id 
mao  of  to-day  must  be  oooaidered,  not  simply  with  refer- 
enee  to  the  popnlattoDB  aa  they  now  eoctet,  hot  with 
reference  to  the  great  increase  of  population  which  is 
certain  to  come.  There  are  74  cities  in  the  United  St.itc.s 
which  have  a  population  in  excess  of  10,000.  The  tot^il 
pofRilation  of  these  71  cities,  as  shown  by  the  last  census, 
u  neariy  13,000,000,  and  the  srenge  in«raiee  of  popula- 
tion in  these  cities  daring  the  last  decade  is  nearly  -17  i  n-: 
cent  Iq  this  SUite  there  are  2S  cili&s  having  a  popui.'iiioii 
in  excess  of  10,000,  and  a  total  aggregate  population  of 
Dtarly  8,500,000.  The  average  increase  in  population  of 
thew  dtiee,  hi  the  jisst  10  years,  has  been  mora  than  S8 
per  cent.  For  all  these  fj;rowiii<^  towns  and  cities  iti  our 
own  State,  and  throughout  the  country,  what  can  elec- 
tricity do  a«  a  motive  power  for  the  operation  of  their  street 
oilrMdsf 

We,  who  have  had  to  do  somewhat  with  the  ebange  ni 

tbe  system  of  operation  of  street  .surface  railroads  from 
horse  u>  electric  power,  know  lUat  we  have  now  passed 
beyond  the  experimental  stage,  and  are  beginning  to  tread 
npni  grooiMi  which  seems  firai  under  foot.  We  hear  now 
aod  mm  hun  expressed  hjr  doubting  Tbomaees  as  to 
whether  tbe  motors  arc  goinc  to  la.«it,  a.s  to  whether  the 
repair  bill  is  not  going  to  wipe  out  all  profit,  and  to 
^vhethcr  the  gi-eat  expenditure  which  has  been  and  is  bein;; 
made  on  our  imilroads  may  not  be  thrown  away  because 
Maenewand  wonderful  principle  iatohediseovered  whieh 
will  enable  our  railroad  companie.'^  to  o[ioratc  their  roads 
with  commercial  success  by  meauii  of  storage  batltirics. 
We  find  in  some  communities  so  great  a  prejudice  against 
overhead  wires  tliat  railroad  companies  are  unable  to  obtain 
the  nseesiary  franchises  and  privileges,  the  granting  of 
which  would  rcsidt  in  piving  those  communities  the 
benefits  of  rapid  transit  with  electricity  as  motive  power. 
Hour  by  hour,  however,  experience  is  teaching  all  doubters 
that  the  problem  of  rapid  transit  for  cities  has  been  solved, 
sod  that  the  ^lley  has  come,  and  come  to  stay. 

As  this  convention  is  held  in  the  city  of  New  York, 
where  as  yet  the  people  have  not  had  a  practical  deinonstra- 
:icjt)  of  the  nieritaof  the  trolley  system,  it  may  not  be  inap 
propnate  to  look  at  this  (question  from  the  point  of  view  of 
(he  New  York  eitisen,  and  to  meet,  if  we  may,  some  objec- 
tions which  are  here  urged  to  the  trolley  sy.=;tem,  so  called. 
1  hiTe  read  with  some  interest  much  that  haa  appeared  in 
i^be  j;reat  New  York  dailies  with  reference  to  the  horrible 
^nidition  of  things  which  exists  in  towns  and  cities  where 
the  trolley  system  is  used  for  street  car  propulsion.  Onr 
friends  over  in  Brooklyn  have  l>ccn  endeavouring  since  the 
last  meeting  of  this  association  to  educate  their  townsmen 
upon  this  matter,  and  with  at  least  a  re^isonable  measure  of 

tuccess.  To  them,  and  indeed  to  all  of  us,  tbe  facts  which 
perfectly  wdl  Imown  hare  heeome  trite  from  iteration. 

Everybody  knows  that  a  rapidly  moving  car,  whether  the 
propelling  force  is  furnished  by  horses,  by  steam  power 
exerted  upon  a  steel  rope,  or  by  clectncity,  will  hurt 
*nd  psihaps  kill  tbe  person  with  wham  it  comes  in 
*Milset|  hint  the  rapidly-raoTbg  ear  is  asseotial  to 
"pid  transit  An  electric  'Mr  r-^';  be  stopped  as 
'juickly,  indeeil  more  rpiickly,  liiAU  lan  a  cable  or 
horse  car  running  at  the  same  rate  of  s|iced,  Tolii-sions 
occur  with  one  system  of  transportation  as  much  as  with 
'"Qthsr,  but  we  contend,  so  far  as  the  danger  question  is 
concerned,  that  the  only  dan>,'er  to  life  or  liml)  from  the 
PPcrstion  of  electric  cars  comes  from  the  possibility  of  cnl- 
li»i(jn  with  persons  or  vehicles,  atid  that  there  is  no  danger 
utMn  the  electric  curreot  itself  uropelliog  the  car.  As  I 
"""••latad,  aloclrie  eui  hava  htm  operated  dnriogtlM 


past  year  on  more  than  ?,rjOO  miles  of  track,  and,  although 
millions  of  people  have  been  carried  upon  these  cars,  no 
instance  can  be  given  of  serious  injury  to  any  j)erson  by 
reason  of  shock  caused  by  the  electric  current.  We  contend 
that  the  electric  pressnre  used  in  the  |>ropulsion  of  street  cara 
is  below  the  danger  limit.  We  know  thata  railroad  operated 
l)y  electricity  is  a  pleasant  railroad  to  ride  upon.  The  care 
are  started  aiKi  stopped  on  such  a  railroad  easily,  and  with- 
out jerking.  On  such  a  railroad  we  do  not  see  horses 
frequently  struggling  beyond  their  strength  to  start  a  loaded 
car  or  to  haul  it  up  a  gmdc.  As  we  ride  on  such  a  rail- 
road, we  exfwrience  a  sense  of  exhilaration  as  the  car 
swiftly  and  safely  sjiceds  along,  and  unless  our  attention  is 
specially  called  to  the  trolley  wire  overhead,  we  do  not 
even  realise  that  it  is  Utere.  Only  last  week  many  people 
who  reside  in  the  city  of  Xcw  York  had  an  opportunity 
of  observing  some  of  the  advantages  of  propelling  cars 
by  electric  power  under  hard  conditions.  Those  in 
attendance  upon  the  Republican  State  Convention  at 
Rochester  indulged,  in  the  evening  after  the  nomina- 
tions had  been  made,  in  ati  impromptu  celebration  in 
front  of  the  leading  hotel  of  that  city.  The  street  in  front 
of  the  hotel  was  completely  blocked  with  people  listening 
to  tbe  speeches  and  admiring  the  fireworks.  The  electric 
ears  were,  however,  kept  moving  throoghont  the  entire 
evening,  and  as  several  of  the  lines;  in  operation  in  the  city 
|ja«8ed  in  front  of  the  hotel,  it  was  necessary  for  the  cars  to 
feel  their  way  through  this  vast  crowd.  J>uring  the  time 
of  the  celebration  between  40  and  50  cars  uassed  tbiOfUEh 
the  eoneourse  of  people,  moving,  if  need  be,  at  a  mau^ 
pace,  backing  when  necessary  by  the  revcr?  i'  nf  f  ho  current, 
and  without  in  the  slightest  degree  tr.j^in.^  a  single 
jierson.  Cars  drawn  by  horses  could  not  have  gone  through 
the  crowd  in  safety.  I  believe  that  every  persoa  who 
witoessed  that  sight,  no  maltarhow  prejudiced  he  may  hafa 
been  before,  wa.s  convinced  that  the  opwation  of  street  can 
by  electric  power  is  safe. 

There  is,  however,  one  objection,  which  is  urged  with 
great  insistance,  euMcially  in  the  city  of  New  York,  to  the 
trolley  system,  and  that  M  to  the  trolley  wire  itself.  There 
is  not  the  slightest  danger  in  putting  up  or  maintaining 
the  trolley  and  necoMaty  feed  wires  if  the  work  is  done  in 
a  proper  manner,  and  if  reasonable  care  is  exercised  in  their 
maintenance,  except  as  those  wires  are  made  dangerous  by 
the  tele[)hone,  electric  light,  or  tdegrapb  wires  placed 
above  them.  Tf  the  telephone,  telegraph,  and  electric  light 
companies  vvuuld  take  as  much  pains  in  putting  up  and 
maintaining  their  wires  as  do  the  electric  railroad  companies, 
there  would  never  be  any  occasion  for  complaint,  so  far  as 
danger  is  eoneemed,  and  then  the  only  objection  whieh 
could  be  urged  to  the  maintenance  of  tnc  necessary  wires 
to  operate  electric  cars  would  be  their  so-ealled  unsightlinesa. 

It  must  be  conceded  that  poles,  however  shapely,  and 
wires,  however  well  put  up,  do  not  improve  the  appearauce 
of  city  streets,  but  quite  the  contrary.  But  espenenea  has 
shown  that  except  as  pnips  be  ^et  -uid  wire.?  strung, 
electric  roads  cannot  be  made  a  commercial  success,  and 
therefore  without  poles  and  wires  electric  railroads  will  not 
be  operated.  Hence  the  question  presented  to  the  people 
of  a  city  where  tiie  population  is  not  large  enough  to 
gii^tniri  1  cable  railroad  on  a  given  lino  is  this :  Shall 
wo  have  rapid  transit  by  electromotive  power  and  waive 
the  sentimental  objection  to  the  maintenance  of  a  few 
light  wires  18ft.  or  20ft.  above  the  surface  of  the  street, 
or  shall  we  have  slow  transit  by  horse  power  with  its  many 
disadvantages  and  disagreeable  accompaniments  and  be  rid 
of  the  wires  7  The  question  is  being  answered  almost  every 
day  in  the  towns  and  eitioi  ol  OUT  cooatTy  fo  favoor  01 
electric  rapid  transit. 

Tbe  question  b  often  asked  by  officials  of  street  railroad 
companies  who  are  contemplating  making  a  change  from 
horse  to  electric  jiowcr,  whr.t  is  the  cost  of  operation  of  an 
electric  railroad  as  compared  with  the  cost  of  operating  a 
horse  railroad  ]  I  propose  to  state  some  experience  which 
electric  railroed  companies  have  bad  upon  this  eubjeet,  and 
to  answer  the  question  as  well  as  I  can. 

You  have  undonbtcdly  all  seen  the  census  bulletin 
prepared  by  Mr.  Cooloy,  uiion  the  relative  ( n  nny  of 
electric,  cable,  and  animal  motive  power  for  street  railways. 
TboM  of  you  who  have  «a«i  this  imUrtin  and  itadkd  tha 
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tables  which  Mr.  Cooley  has  pre[)Arsd,  must  have  felt  that , 
BO  far  as  electric  roads  are  coticemad,  tiw  information  upon 
which  they  are  based  is  very  inadequate  and  unaatisfactory. 

Four  of  the  electric  railroads,  the  reports  of  which 
furnished  iiiformatioii  for  hi^^  uble,  hud  been  in  operation 
lew  than  one  jear  at  the  time  these  statistics  were 
farnialMM],  snd  the  dectric  railroad  which  commenced 
operation  earliest  extended  no  fnrhnr  back  than  May  1, 
1888.  The  average  cost  of  operaL.fijj  the  10  electric  rail 
ways  tiiken  for  purposes  of  comparison  by  Mr.  Cooley,  is, 
round  numbers,  13  cents  per  car  mile;  while  the  average 
COM  of  operating  the  10  rdlw»y«  operated  by  animal 
power  is,  in  round  nun)bcrfi,  18  cents  per  car  roile;  and  the 
average  cost  of  oponilin;;  the  10  cable  railways  i.s,  in  round 
numbera,  14  cents  per  ciir  mile.  Mr.  Cooley  i;ive.s  as  the 
total  average  cost  of  road  and  equipment  per  mile  of  line 
with  cable  power,  fn  round  numben,  350,000doti. ;  with 
electric  power,  in  round  numbers,  16,000d(>!f;  ;  and  with 
animal  [>ower,  in  round  numbers,  71,000d(ils.  There  is 
little  value,  however,  to  bo  att.iched  to  comparisons  of  this 
character.  Everybody  knows  that  it  coats  less  to  conslmct 
and  equip  a  horse  railroad  on  a  f^'mn  line  than  an  electric 
railroad,  and  that  it  costs  very  much  more  to  construct  and 
equip  a  cable  rai]r<jad  th.m  an  electric  railroad.  Of  course, 
in  determining  thii  iiucstion  of  cc(itiomy  in  oi)eration,  the 
first  cost  of  construction  and  equipment  u  a  very  importeot 
dement  for  eonsideraljon,  ae  well  ae  the  actual  cost  of 
maintaining  and  openitiri{»  the  railroad,  whatever  the  motive 
jK)wer,  when  once  aimploted.  It  soems  more  profitable  to 
avail  01)  I  selves  of  comparisons  which  have  been  made  by 
aurface  railroad  companies  o|)erating  a  part  of  ita  system 
by  electricity  and  a  part  by  horse  power.  Portanataiy,  we 
have  gone  far  erioui,'h  in  electric  railroading  to  bo  able  tn 
obtain  gutlicicnt  facts  to  cu.iblo  us  tu  mukc  an  intelligent 
and  trustworthy  cotnp.irison. 

The  company  which  baa  had  the  greateet  ezperionco  as 
to  theie  mattera  ia  the  Weat  End  Street  Railway  CSompany, 
of  Boston.  That  company  has  published  a  statement 
showing  ita  earniiii^s  and  cxpeiuci*  boLk  with  the  electric 
and  horse  car  system  fur  the  months  of  April,  May,  and 
June  of  tbia  year.  I  oiuht,  perfaape,  to  state  that  as 
it  aaeniB  to  me  the  eondittona  involved  in  the  conafdera- 
tion  of  these  questions  are  so  diverse  in  different 
cities  that  the  only  proper  basis  of  comtiarison  of  coiit  of 
operation  is  the  coat  per  car  mile.  It  is  quite  common 
for  the  atreet  railroad  officials  to  consider  this  question  of  tfae 
relative  coat  of  operation  upon  the  basis  of  a  pereentaf^  of 
groa-  r>_'-pipt.s.  Itwil!  he  ro.i  li!';  , however,  that  this  b.isis 
of  coniiwi  tson  is  neceijsanly  misle.idint^ a rii  inaccurate.  The 
other  b»sis  is  not  exact,  but  a{>[>roache9  at  Iea»t  approxi- 
mately to  exactness.  The  total  ezpeose,  as  shown  by  the 
West  End  Company,  for  motive  power,  ear  repairs,  damage.% 
wages  of  conductors  and  drivers,  and  all  other  expenses  per 
mile  run  with  electric  power,  during  the  three  months  men- 
tioned  waa  as  f oUowa  ; 

CenU. 

April  ,  MM.>t..M..M»   21  -76 

M»y  22  38 

June   20-37 

The  total  expen&e  ]ier  mile  nm  with  horse  power,  for  the 
time  mentionea,  was  as  follows : 

C«nta. 

Apnl   iM  M 

JRMV  ee»fe*»«fte4esaaa«*k*«*   M-Oi 

Jane   Sit*83 

Earnings  upon  the  two  lines,  during  the  period  under 
conaideratioo,  with  tbo  two  systems,  were  as  follows : 

Cents.  Oaats. 

April   Electric   MUB    Horse   1177 

May-    tS'tt      USt 

June—     ,.    42-71  ,,    1^6  85 

It  will  be  obaerved  that  the  earaiog  power  of  the  electric 
ears  is  eonodcnbly  io  ezeeas  of  that  of  die  horse  cars,  and 

that  the  expense  per  car  mile  is  considenibly  below.  The 
West  Ejid  Comjnny  state's  that  the  electric  cars  of  this 
company  aie  run  on  the  lon^^er  and  le-!.s  remunerative  lines, 
li  this  be  true,  the  showing  made  is  very  greatly  in  favour 
of  the  electric  car  from  a  commercial  ataiHl|ioint. 

Permit  me  to  refer  to  the  cxpcricticc  of  the  company  at 
Uocbester,  with  which  I  am  connected.  In  the  month  of 
May  hut  t^  Rochester  BaUwaf  Conpaoj  opacated  44 


18ft.  vestibule  electric  cats.  The  groes  receipts  from  pas- 
sengers riding  on  theee  can  daring  the  month  was 

37,053.00dols.,  or  23  1.'^  cents  per  car  mile  for  a  mileage 
of  169,567  uiile-s.  The  t<)Uil  cxpen.?e  of  operation  of  these 
cars  for  that  month  was  18,.'?32.00dols.,  thus  leaving  a  ritt 
profit  of  18,721.00dola.  The  total  cost  oi  operation  per 
car  mile  was  1I'4  ceota,  and  the  profit  per  car  mile  was 
therefore  12-11  cents.  It  may  be  observed  in  [lasaing  that 
the  operating  expense  was  a  trifle  under  50  per  ceat.  of  the 
gross  receipts. 
The  cost  of  operation  waa  divided  aa  follows : 

Oents. 

Motive  |x>wer  ................i.....  ...........  9% 

Car  reimiii^    ...,,.,,,,„,...,.,,  ......  *l 

Condactors  aad  motorman  ......«.••  4^ 

OtbsreiaeiMea     S 


During  the  same  period  the  company  operated  62  horse 
cars,  ail  of  them  without  conductors.  Most  of  the  horse 
cars  were  one-horae  or  bobtail  cars.  The  total  coat  of 
operatiDK  the  hone  matt  without  condnotora,  daring  thk 
period  was  aboiit  10  oents  per  ear  rafle,  bcit  tin  total 
receipts  per  car  mile  were  but  little  above  12  cents. 

In  the  month  of  June  the  Rochester  liailw^y  Company 
opemted  54  electric  cars  and  60  horse  cans  1  h<  eleetrk 
cars  earned  eaoh  per  day  S3.60dola.,  or  22  77  ccnu  par 
car  mile,  and  tiie  total  expense  of  operating  themjaar 
day  was  lO.nOdols.,  or  11  07  cents  per  c;u  mile.  TIlS 
coat  of  operating  per  car  mile  was  divided  as  f oUowa : 


Motive  iMwer  ........  <>.«  »....«<..  MO 

Car  repairs  m......  .«   1 

CoBdocloBa aad mciCatmasi   5iM 

Othar  eapenaae.......................  


Ifaltlaff  atotalpercaraiQeof.....   IIDT 

The  cost  of  o{>erating  the  horse  cars  during  the  .^.^oie 
month  per  car  mile  vraa  11*06  cents,  and  they  earned  14  37 
cenu  (Kir  car  mile.  These  illostrations  are  fairly  indicative 
of  our  experiencn  in  Rochester  month  by  month.  My 
experience  in  the  operation  oi  street  milruads  has  convinced 
me  that  the  most  economical  system  of  o(ieration  k  cbe 
electric  system.  1  have  not,  in  the  atatements  wbidt  1 
have  now  made,  taken  into  oooaidenUon  the  greater  (bnd 
charge  in  the  0{>eration  of  au  electric  railroad  as  compsreJ 
with  a  horse  railroad,  due  to  the  much  greater  cost  oi  th: 
former ;  but  in  arriving  at  the  conclusion  which  1  h  >ve 
above  ezpreeaed,  due  conaideration  haa  been  given  to  thit 
element  of  incnaeed  coat  We  know  thai  when  a  bona 
railroad  is  changed  over  and  o[)oratcd  by  oloctricity,  thf 
receipts  aro  vury  lai';;cly  incroatitKi.  it  in  safa  in  any 
to  say  that  the  iticrease  in  gross  receipts  will  be  at  least 
15  per  cent.,  and  the  average  increase  ia  probably  as  high  ai 
30  per  cent.  Some  of  this  inereese  ia  undoubiedlT  doe  to 
the  greater  mileage  which  the  cars  make,  and  still  more  is 
due  to  the  clc.uier,  nnjro  rapid,  ami  more  comforUibIc  tniiis 
portation  of  the  people. 

We  have  reached  the  ooncluaioa  also  that  the  bueabuo^ 
which  formerly  somewhat  frightened  na,  of  the  cost  of 
maintenance  and  renew  d  -:  ^^f  electri'  motors  need  frighten 
us  no  longer.  Wo  have  aad  motors  in  constant  Mrricc 
on  one  of  the  fiist  electric  lines  e<]uipped  in  thi.s  country— 
namely,  the  line  extending  from  fiocbester  to  Charlotte-' 
and  these  moton  aeem  as  efficient  and  in  everr  way  ai 
satisfactory  as  they  <lid  the  (:rst  month  they  wera 
operated.  Wc  have,  of  course,  renewed  various  part--  of 
the  :!i  iI  h]  ,  and  we  have  replaced  gears  which  have 
worn  out,  the  expense  of,  which  baa  gone  into  the  oo*i 
of  maintenance.  But  the  moton  aie  suH  there  doii^  tliair 
work,  and  likely,  with  proper  care  and  rene^ral  of  parts, 
to  be  doing  their  work  10,  and  even  20  years  from  to-d»y- 
The  cost  of  maiiitcii.inoe  and  renewal  of  parts  bus  not  been 
so  largo  aa  to  car^  operating  expeuses  up  to  anywhcia 
near  the  expmise  of  opwating  the  aame  nnmber  of  can,  ai 
the  same  mil&igo,  b}*  aiuma!  or  cable  power. 

Those  who  juopo-'te  to  substitute  electric  for  horse  po»W 
will  make  a  grcit  blunder  if  thoy  attcnif)!  to  put  in  ch»(P 
oonatruction  or  material.  We  who  liave  gone  into  ibu 
matter  have  learned  that  the  track  upon  which  it  is  propuuid 
to  operate  electric  cars  shotild  In-  nf  ^'itdcr  nr  T  rail,  of  nt* 
leas  weight  than  itOlb.  to  the  yard  ui  T  aad  621b.  to  ibe 
yaid  oi  gilder  nil.  The  weakeet  pkee  is  the  tnek  iii 
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course,  at  the  joint,  and  no  cheap  oontrivAace  at  tliat  point 
dioald  un  any  account  ba  permitted.  With  girder  or  T  rail 
MUMiructioQ  it  is,  it  seetna  to  me,  a  useless  exucnso  to  lay 
a  continuous  supplementary  wire.    The  rails  should,  of 

course,  he  well  and  heavily  bonded  at  the  joints  with  iron, 
not  copper  wire,  and  croos  connection  of  raits  be  frequently 
made.  Where  ti  tr  i  t  ail  track  is  used,  I  think  a  continuous 
wire  ehould  be  laid  and  connected  with  the  bond  wires. 

The  overhead  wire  cannot  be  too  well  put  up.  Cheap 
devices  should  never  be  used  because  they  arc  cheaj).  The 
best  and  strongest  are  none  too  good.  In  putting  up  the 
l«6d  wire  and  puttiog  in  the  gfimeA  wire  return  to  the 
geofliratioss,  do  not  spare  copper.  I  am  convinced  that 
much  that  we  have  heard  abotit  the  inefficiency  of  gono- 
iiitors  and  motoi-s  is  due  to  trying  to  get  too  great  a 
quantity  of  cttrrent  through  too  small  a  quantity  of  copper, 
in  the  power  atation,  do  not  nudn  th«  nniti  too  large. 
Accidents  will  haupon  as  long  as  machinery  is  run,  and  an 
accident  to  aSOO-b.p  plant  u  serious;  while  you  can  keep 
your  cars,  or  most  of  them,  moving  if  one  of  two  or  three 
small  engines  breaks  down.  The  same  rule,  of  course, 
holda  M  to  the  generators. 

A-Iways  put  in  a  condensing  steam  plant.  One  large  item 
of  expense  of  operation  is  the  coal  bill.  Cut  that  down  at 
least  40  per  cent,  by  erecting  condensing  enfjines.  The  first 
coet  is,  of  course^  a  litUe  more,  but  your  etockholders,  as 
tboy  examine  your  ttatementB  of  operation  in  the  years  to 
ODme,  will  say  you  were  wise  in  your  day  and  generation. 

Locate  your  power  station  as  near  as  may  in  Oa^.  centre 
of  your  system,  but  above  all,  if  possible,  mi  i  ;-trs.kin  large 
enough  to  furnish  alt  the  water  you  require  for  the  boUers 
and  condensers.  City  water,  where  jrooreonanmptiui  rons 
into  the  millions  of  gallons  fast,  is  oxpengivc. 

It  seems  to  me  a  mistake  to  equip  a  car  body  of  greater 
lenj;th  than  18ft.,  and  I  think  a  16ft.  car  is  better  still. 
During  the  hours  of  the  day  when  travel  is  heavy,  it  is 
easy  to  pull  a  tnuler,  «ld  when  traffic  is  light,  you  are  not 
then  using  up  your  power  in  haulin:-  arc  th  1  a  great 
lumbering  double-truck  structure  pract,ic.illy  cm^iiy. 

A  great  many  companies  have  had  trouble  with  their 
motors.  The  chief  reason  for  this  trouble  has  been  that 
tlieir  motors  have  been  too  light  meebanieally  and  too 
economically  built  e'cc'ri^nlly  to  stand  the  ■•tniin.  All  the 
maimfacturing  compai.ies  have  leamt  ilieir  lesson,  and 
to  day  most  of  the  motors  put  upon  the  market  are  strong 
enough  mechanically  and  electrically  to  perform,  under 
prmier  eonditiona,  the  work  expected  of  them. 

The  mnrnqcrs  of  c^cc*ric  roads,  if  tbcv  are  to  he  made 
succcssliil,  MiUiiL  Ic.iiii  that  the  greateoL  eaiaing  power  is  no 
excuse  for  extravagant  management,  and  that  the  difference 
between  success  and  failure  is  often  a  narrow  one.  £rerjr- 
thing  depends  upon  taking  the  etitch  in  time.  A  loose 
belt,  an  im{>erfoct  connection,  any  one  of  40  little  things,  may 
result  in  serious  damage  and  consequent  financial  loss.  I  do 
not  know  of  an  electric  railroad  anywhere  where  the  over- 
head aingle-trolley  system  is  used  which  ought  not  to  be 
toeoeiefut  I  know  of  tone  which  have  not  been.  In  some 
cases  cheap  constn;ction  accounts  for  failure,  irn!  -.n  some 
others  careless  uiaiiuij;fjment  or  reckless  exMavagante  is  the 
cause  of  the  failure.  The  scrap  heap  about  an  electric  car 
barn  or  machine  shop  often  tella  a  significant  story.  In 
intelUgent  supervfsion  and  painitakiQg  initebfoloeH  is  found 
one  great  °f>rrct  of  commereial  iooceii  in  thii  hniinMi^  as 
well  a«  ui  most  others. 

Every  manager  should  keep  a  record  of  the  items  which 
go  to  make  up  operating  expenses,  and  those  reapooaible 
for  management  should  earenilly  study  these  atataoients 
month  by  month  with  a  view  of  lessening  *hn  rTponsc  of 
each  item.  An  intelligei.L  and  careful  ei^uui.jiLiou  of  the 
cause  of  accideij's  ic)  parts  of  a  motor  will  often  be  the 
means  of  preventing  the  recurrence  of  troubles  in  the 
future. 

So  far  as  possible,  motormen,  as  well  as  conductors, 
ihould  bo  made  to  understand  the  niecbanisui  of  the 
machines  which  propel  their  cars  and  the  function  of  each 
part.  Thereby  they  are  made  ready  to  act  promptly  and 
intelligently  in  case  of  trosble  with  a  motor. 

The  directors  of  some  companies,  because  of  their  desire 
to  uokka  handsome  returns  to  their  stocUioldeni,  have  paid 
om  in  dividMidi  montf  vhidi  oiq^  to  have  gone  ha«k 


into  the  road.  The  pioper  policy  to  put^uo  in  all  cases 
is  the  buiUing  op  end  bettering  tbe  phmt  out  of  earningii 
so  far  as  neceoniy,  eien  at  the  eiqMnee  of  ctttUog  down 

dividends. 

The  field  in  which  we  arc  working  is  a  great  one.  There 
is  ill  this  fitild  abundant  opportunity  for  the  intt-lligent, 
progressive,  and  aagaeiom  OOSiriew  nan.  The  primacy 
object  which  the  management  of  a  street  railroad  seeks  to 
attain  is  business  success,  but  success  in  that  direction 
cannot  l>o  had  without  groat  resulting  benefits  to  the  people 
of  the  community  served  by  the  ntiiroad  operated.  We 
should  not  loee  sight  of  the  &et  that  we  are  engaged  in  e 
wDrk  the  successful  performance  of  whi.:h  builds  up  com- 
ruuitilids,  aids  businesji  enterprises,  and  makes  the  life  of 
the  people  in  thooe  communities  better  worth  living. 

John  N.  Becklsy,  Committee. 


COMPANIES'  MEETiNGS. 

BRUSH  SLBCTBICAL  EVQIIEEBUra  OOMPAHT. 

The  second  aaDBal  g*Mi«l  mesHng  eff  this  OoBfiaaywee  hold 
on  Friday  aftemcoo,  Heptemtw  gft,  at  OaaiHW-alceet  HMel(  the 
Dnkaei  Ifarlhrngnrh  pnisiiim: 

Tbe  ieeieiesy  (Mr.  B.  BtoMbmit)  haTtoi;  read  Itie  notiee 

oonvtming  the  meeting,  aod  the  leport  havinr;:  be«n  tAkon  as 
read, 

The  ChalrmMi  aaid  :  It  in  a  Mmewhat  diOicuU  position  titat 
oocapj  here  to-day,  having  aaaumed  the  chairmanehip  of  this 
Company  for  what  I  may  call  a  broken  year.  I  have  had  the 
pleaMMO  ef  belajl  eeanected  with  this  Company  tkow  for,  I  think, 
three  years.  I  mrv  watched  it«  prof^vw,  and  seen  the  diificaltiea 
it  has  had  to  contend  with.  When  wo,  unfortunately,  lost  the 
valunble  serviecfi  of  oitr  lat«  chairman.  \/yrd  Thurlow,  the  T?oftrd 
were  kiiul  eiiongli  t'O  a-^k  ine  to  carry  on  thu  business  of  the  Com- 
tKiny,  aa  chikinnan,  fur  the  rctimiiider  of  the  year — and  that  duty 
I  wtvi  very  pl(j«.''e<i  to  .iccopt.  l'cr(ion.'dly,  pernapo,  it  is  a  fortunate 
cirouiiuiunct'  for  nic  Lliai  I  nm  able  to  orin!»  to  your  notiee  so 
favourable  ti  baUnice  .'tliect  ax  the  one  now  plncwl  before  you.  It  i( 
■ome — in  fact,  many — years  sinro  thii<  Company  lias  boon  able  U) 
feel  that  ita  poeitiun  wits  one  of  what  I  \miy  call  commercial  stability. 
The  history  of  your  Company  ia  a,  jwculiar  one.  Ah  you  are  aware, 
it  hiu<  been  in  exieteoce  for  about  12  years  ii  wae  founded  in 
lH7B-'«nd  at  that  time  there  w«m  an  idea  tlmt  tbo  electric  Hglit 
wae  |{oin((  to  Nwee|>  all  the  vim  cotnpanioM  !>Lrui^hL  away,  and,  in 
fact,  completely  rtivoluliouiste  the  conditions  of  our  tuue  and  our 
induRtriea.  That  anticipation  was  not  fultilled.  We  found  out — 
as  eloctriciane  con  Id  have  told  the  public  at  the  time — thai 
hundreds  of  probliemB  still  wimined  womHimit  sad  thatk  aDfeeBbr 
with  regard  to  the  prodnetion  tt  eieaferiflil  eneify,  b«l  aleeirtlh 
ngard  to  ite  distribution,  it  woali  take  jmn  befcra  tUa 
Mnnry  (electric  lighting)  oomM  be  pbmd  npon  a  eomaiewM 
basis.  In  the  iuMption  of  your  a&liB  yon  had  many  vafaiaMe 
patents ;  those  patonta  you  aoM  lor  Urge  irams,  aod  ynir 
dividends  were  enorniMia.  One  yaar  you  absolutely  pau  a 
dividend  of  over  100  per  oaotk  Bat  it  was  nut  to  be  suppcsed 
that  Rufh  a  ^itate  of  fWagS  as  that  could  wdst  withoat  tomlBC 
men's  be^tH,  and  makiag  tbsm  go  beyond  the  Itelta  of  pradsoi 
rnterpriiio.  The  eoitte^iMlwe  waa  that  in  a  very  few  yeoiatbe 
H  ;ih  CotniMuiy  eofe  into  eonsiderable  difficulties,  and  Sir  Haary 
Tyler,  the  then  cnairman,  Te»igT>ed.  At  thjit  time  Lord  Thurlow 
became  the  chairman,  and  it  rcully  was  a  t'Orriblu  time  to  have 
undertaken  the  chftirman.ahip  and  the  direction  of  the  affaim  of  the 
ComiMkny.  Not  only  wore  there  tho  great  dilTicultic*  occaHionod  by 
the  aiscoura^eiuoiU  which  had  be«n  created  by  tlie  failure  of  early 
promisee,  but  there  waa  the  extraordinary  difiieulty  which  arose 
from  the  eharaoler  of  the  early  Electric  Lighting  Acts.  These 
were  of  !<uch  a  nature  that  when  electric  lighting  came  to  be 
brought  into  a  buf<ine««  position  it  was  impoasible  to  capitaliae 
undertakinps,  there  being  no  security  to  shareholders  that  they 
would  not  bo  bought  out  at  a  price  that  would  leave  thuin  nothing 
for  their  money.  To  amend  r )  -  !  i-  ct:  i,iL'!it:i:^'  A  t^  was  quite 
an  undertaking.  Your  lat*  rhairnian,  ix)rd  Thurlow,  in  conjunc- 
tion with  other  gentlemen,  was  verv  largely  instrumental  in  gelling 
them  amended,  and  in  getting  tae  preaent  Acts  passed.  It  is 
owing  lareely  to  these  Acts  tnat  the  atactric  l^hting  induatev 
is  poMlble  ID  this  coantry  io  the  fons  of  pablio  lighting.  We 
therefore  owa  air  late  ChaimaB  a  gpsat  oabt  of  mtHtHle  for 
having  Mnmwbat  onohtnisively  werkeo  this  matter  iGraogh  in  the 
House  of  Lords,  and  for  havhiff  oarried  on  the  aflhirs  of  tilii 
Company  through  four  or  five  yean  of  oomriderable  deprsasfwi  a 
tilM  when  wo  were  unable  to  pay  any  dividend.  And  so  matters 
wvot  OB  until,  as  you  are  aware,  it  wa«  necessary  to  bring  about  a 
r«con8truction  of  the  Cwni3any.  It  had  become  necessary  in 
\Hsi  to  reduce  the  ahaia  capital  by  writing  off  a  portion  of  It, 
and  it  waa  found  oecsssary  to  combine  the  Australian  burinesa 
with  our  own.  Lord  l%urIow  was  largely  Instrumental  in  bringing 
about  this  reorganisation.  This,  and  the  amendment  of  the  Electric 
Lighting  Acts,  was  the  turning-point  in  theaflairs  of  the  Coinfinny. 
The  object,  of  this  romjmny  ifi  not  to  do  email,  or  wh.-tt  I  may  call 
retail  work,  but  to  carry  out  large  industrial  cntcrprint*.  Klcc- 
tcical  energy  bas  many  features  and  many  sides  of  usafubiess. 
Then  leeliBiirte  Imatien  and  eieetiis  mtadeg^-lB  faet^  thMe  aie 
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various  ways  in  which  electrical  &aMrgy  Cfta  btt  «mptoy«d,  but  tho 
principal  reason  for  th«  existonoe  of  yonr  Company  u  the  deve- 
loping of  electric  lighting  centres.  Now  yoa  are  Koiag  to  have 
(gradually,  and  by  rIow  deface*,  an  immeMN:  demand  fortbeeitab- 
liRhment  of  large  electric  light  conijianieii.  What  the  gaa  com- 
panies did  in  former  time*  the  electric  li^ht  companies  are  ffoing 
to  rto  in  the  future,  ant!,  thcrofore,  there  is  a  large  field  of  industry 
ofwn  for  surh  n  Cor)i[«iiij  08  Ours.  In  order  to  be  able  to 
carry  out  thnl  work,  your  Itircctors  rieciflerl  that  it  would  b« 
very  desirable  to  oUtain  Momf  lur^'o  m;inuf;i(  lui  in^  jtremisee,  and 
neKOtintioiiM  wcrr  rarriiyl  out  by  w liicli  you  obtained  the  Falcon 
Woiks  ftt  l><5ijglil>oroii;^li.  The  Direi-tors  huvo  vimted  these  workn, 
and  ascrte  in  rei>ortui(^'  to  you  that  you  jirc  jKM»«M»iM»d  of  wry 
splendid  nianufncturing  works,  where  yon  cm  inftUe  dyiianio^i  nnd 
engin«»  on  a  liu'ge  scale  ;  in  fact,  on  as  large  a  hchU:  !k>  .m  j  work^i 
in  this  country.  They  hare  been  begun  in  a  con-erMttivc  j'pirit, 
but  I  am  sure  that  as  our  industry  develop-i  you  «  rtp[}rovo  of 
IhoM;  wnrkh  bein^j  extended.  Tlie  peculiar  fcaturu  uf  your  tnlor- 
pri^c  to-day  in  tlml  you  are  lookmp  forward  to  iicipiiriiif;  larpre  and 
important  orders  for  carrying  out  cleetrir  Ufjht  in  imf>ort«nt 
centres,  and  that  you  possess  the  Faleou  Works,  whore  you  cmi 
.maonfactare  plant  to  carry  out  those  enterprises.  Our  policy,  in 
hob,  baa  been  to  oonoeatrate  our  eaergies,  and  to  get  rid  of  out- 
ifaia  obligations.  I  will  amnion  MutiiiDg  as  to  this  latar  on. 
But  at  the  preaeakmooMok  I  will  Com  my  atteotioa  to  ono  or  two 
•man  feattum  of  tbo  toDOrt  placed  beforo  yoa.  Aaothar  of  your 
Dinoton  (Mr.  Braitliwaito)  will  speak  praaently  so  tlw  mbject  of 
tbo  MOount*,  and  will  analyse  for  you  the  oarumlaity  CikTaimble 
character  of  the  figures  financially.  The  only  pidnt  that  it  ia  my 
doty  to  insist  u(X)n  is  that  th)«>  balanoe  sheet  includes  nothiiig 
Oxcopt  that  which  is  fair  houeet  trading  profit  for  the  year.  No 
profit  from  tbo  City  undertaking  has  been  carriad  ioto  this  year's 
*opork»  nor  any  profit  from  the  sale  of  the  Bounemouth  sution, 
nor  the  moneys  received  on  aooouot  of  tlte  sale  of  the  strip  of  land 
to  the  Soulb-Eaatnrn  RaUway.  There  is  nothing  mora  than  a 
gliding  aoconnt,  showing  that  you  have  made  this  year  gross 
profit.-  of  t;.«i,SU5,  as  compared  with  £a6,ea»  for  the  year  I889-90. 

And  this  brings  me  to  sfierik  of  the  City  iindertrtking.  Share 
lioldors, I  think,uonol  uU  ruuUse  whatan  extremely  im|iortant thing 
thi.K  i.",  Prohahly,  there  is  no  uiidertJikiny  in  the  whole  of  Euro(>o 
ttl  tlio  pr<;!>ent  time  which  iilTordrt  an  exficl  [iftr.'kUol  to  the  one  yon 
lire  concerned  in  curryin;^  out.  This  is  tho  only  city,  so  far  as  I 
fttn  .-iwaro,  in  w  hich  the  whole  of  the  private  and  public  ligbtiug 
has  been  eiitrust-od  lo  ouo  big  company  (thp  City  of  London 
Electric  Lif^htinfj  (.'onuiany)  for  a  period  of  40  years'  monopoly. 
Jual  consider  w  hat  i»  ifio  condition  in  other  |iart-H  of  Ixjndon  where 
pre  -.  1:-  II  il  I  lyrs  have  l>e«n  granted,  and  you  will  at  once  t^eo 
what  tho  aiivanlage  in.  In  other  districts  the  lioard  of  Trade  has 
been  oaramount,  and  there  it  bu^  docided  to  give  two  orders  for 
each  aiatrict — one  for  the  continuous-current  syoteui,  and  the  other 
for  the  alternate-earrent  system.  That  is  undoubtedly  in  tlie  loog 
ma  going  to  creato  oonfoaion  and  diaappoiatment  to  ihara- 
holdoHk  What  wUl  1mw«b  tl  tUt.  Om  coapMqr  wiU  Mart 
irilb  ono  system,  aad  whan  thav  Imvo  goao  a  cvteiB  way 
towaida  lighting  the  diatciok  aootW  Oompany  will  put  down 
another  system,  and  then  thare  will  be  oompetltion,  bnt  not  fair 
compotit-ton.  It  will  be  a  competition  of  trying  to  bounce  ono 
sv-ttteiii  by  ttireatening  it  witn  the  oom|iotition  of  another. 
The  reason  why  this  is  not  fair  in  that  the  straeta  of  London  do 
not  admit  of  laying  two  systuniH  of  rabW  under  thwo.  When 
one  has  been  laid  you  cannot  find  room  for  anobbar  ayatem.  Now, 
you  have  nothing  of  that  sort  hoTO  la  tho  Cityi  You  have  a 
perfectly  clear  field.  There  can  be  no  onnpetition  so  long  aa  the 
Company  carries  out  its  work  properly.  \  ou  have  a  monopoly. 
Wc  are  interested  in  this  bitsinesa  to  the  extent  of  twn-tbirdn. 
Tho  district  in  divide<l  into  three  parts,  and  we  have  two  |>ar  t«.  A 
group  oi  gentlemen  who  are  ropresentativcp  of  an  Ameiiean  firm 
of  some  position  (the  Tho rson-HouRion  ('oui|>riny),  have  ol>t4iino^I 
the  other  portion.  If  the  City  of  London  (^om;k<iny  ttucceeds  in 
carrying  out  its  work  satit^factorily,  and  avoiding;  tho  mistakee 
which,  unfortunately,  wore  made  in  ejirlier  enteri)rise!«,  you  will 
get  all  the  credit  of  that  eucce^^  :  and  that  must  eventually  Ica<I 
to  the  development  of  tho  central  lighting  busintsse,  which,  a«  1 
have  "aid,  ii^  the  main  feature  of  our  industry.  I  really  cannot 
improfK"  uiwn  you  too  Rtrongly  what  an  irameose  advantage  it  is 
to  you  to  have  obtuinod  this  valuable  order,  and  in  paj-fiiin;  I  cannot 
help  saying  that  vou  ought  to  know  that  you  owe  that  culiruly  u* 
the  persistent  labour  and  energy  of  our  managing  director,  Mr. 
Ctanse.  Although  tite  Board  give  every  aUanuoo  to  your  aflCfUrs, 
ik  woald  kave  bean  impoMribto  Itor  thiai  lo  liavo  nagotiatod 
thti fntarnlM  widioak  Br.  GaniML  Hovorhad  atikloraofani 

rn,  ana  momM  in  Mnying  ik  oak.  Ik  la  Inifaiy  owing 
hia  anooMMf ol  Inbonn  thak  wn  ara  aUa  to  eom*  forward  ana 
make  moh  a  vary  favoutnUo  rnporkt  not  Only  with  regard  to 
tho  balaaoa^heet,  bnt  alao  with  ragant  to  tha  Company  gonorallv. 
The  next  point  is  as  to  Bourncmootik  Ik  waa  oonaidarad  adnaablo 
to  establish  a  business  bero  for  the  porpeao  cf  demonatraklog  what 
the  electric  light  could  do.  Tlii:>re  waa  ao  innob  ignorance  in 
former  times  with  regard  to  the  elex  tric  ligbk^awltkwaasonecetMnry 
to  push  this  industry,  that  wo  have  been  very  much  puzxlcd  at 
times  to  know  wliat  imlicy  to  adopt.  At  a  certain  period  in  tho 
history  of  tho  affairs  or  your  Bo<\r<l  it  wm  ecinsirlc-re<l  ;idvi4fthle  to 
pu.sh  the  industry  at  Hournenunith,  and  to  obtiiin  a  jnoviHion.al 
order  there.  This  wiiii  rhjue,  and  tho  Cuuipany  earned  on  the 
work  themselvRu  In  the  o]>inion  of  your  Hoard,  however, 
it  was  uiisatiiifactory  tur  it  manufaelurini;  eoinpany  to  be 
placed  in  this  position  :  and  we  thought  it  wa^  more 
advisable  to  realiao  il  wo  could  the  valuuit  tiiure  loekexl  up,  and 
place  ourselves  in  a  freer  position.  XccotiationB  wore  i~ct  on  foot 
whiob  ended  in  suocondnlly  floating  toe  Boumemootb  company, 


and  the  tcrm>)  of  that  business  were  not  all  unprofitable  to  at.  \T« 
reaped  a  fair  profit  on  our  plant,  and  we  have  taken  over  our  proSi 
partly  in  tho  form  of  shares  and  uartly  in  cash,  the  amoant  beiit; 
£17,'i75,  so  that  you  are  free  from  any  difficulties  or  eoga^ 
ments  with  regard  to  Bournemouth,  and  tho  matter  is  now  ii 
the  hands  of  a  local  board,  composed  of  gentlemen  who  tisi« 
got  local  interests,  and  have  the  eneray  and  determinatinr. 
necessary  to  make  tbo  business  succeed.    The  capital  of  the  <ml 
pfiny  IF  t'rjO.OOO,  ind  your  Comymny  hn?  puarnntr^ed  a  5  pw  «fii 
dividend  on  that  capital  for  a  p  iiod  of  thret.-  yojir»,    1  don't  '.hizA., 
judr'inr,'  from  the  return.s  nt  Hourtioniouth  antl  the  deraand  tbmi* 
tor  tlie  cle<~tric  lipht,  that  you  are  roally  incurring  any  rwkji  bj 
^'iviiijj;  that  (guarantee.    I  now  ^,'o  on  to  another  feature  of  titi 
rcjmrt,  and  that  is  our  busine.-?  at  \'ienna  and  Teine^var.  .\t 
iioriod  il  wa«  coniiidurcd  advtsabtc  to  actiuiru  the  N'ienna  batuifti. 
This  u  a--!  done  at  a  very  cheap  price,  ano  a  ^reat  <leAl  of  time  ut^ 
energy  has  tieen  devoted  to  developing  it..  We  hav  e  a  factory  tb»t 
which  was  of  a  temporary  character,  but  hivs  now  lK'<in  incrcs"ril  tj 
permanent  works,  whicli  are  nearly  finished,    A  large  buwiM*  u 
oeing  done  there.  Teme»var  i^  a  phioe  something  like  Boamemogth 
We  undertook  the  lighting  of  that  town  and  we  arestillcanyiBftoiii 
that  busineas,  but  negotiations  are  going  on  both  with  regard  to  ik 
Temesvar  afiiur  and  tbe  Vienna  factory,  which  are  likely  lo  cad  a 
lanpany  diapoaing of  tboia  indnatries  on  favoanUatanm 
ia  ft  gnat  deal  to  ba  aoid  uainafc  "  long  armad/ 
that  in,  managing  an  intraatilnl  (Marptii 
London,  especially  ak  aooir a  diataDoo  an  TIanna.  In  a  «hi  lit 
Uiia  yoti  cannot  maaaga  an  industry  like  the  electric  light  H» 
oessfully  aa  poopio  on  (bo  spot,  especially  in  a  oouniiy  lOi 
Austria.  1  bava  tharaforo  no  baaitation  in  saying  that  if  an  hrrxagt^ 
ment  can  be  oarried  tlironKb  financially  advantageous  to  you,  br 
which  yon  can  dis|)oae  of  these  two  businoesos,  it  will  bea  wimiad 
prudent  course  to  take.    I  have  only  one  or  two  other  niiHsft  l» 
touch  on.   One  is  the  South- Eastern  RaUway.    Negotiation  vent 
on  for  a  long  time  with  regard  to  the  sale  of  a  portioa  of  tti« 
ground  on  which  our  TAmbeth  works  are  situated.   These  have 
re8ult«d  in  an  agreement  having  been  made  for  tbe  sale  of  s  itr.p 
nf  that  land  to  tho  railway  company.    That  .iprreoment  tand  nie 
have  been  carnoi!  through.     l.Ttifortunalely.  8ellin|.;  th.il  lunl  tia» 
interfered  witli  Boiiie  of  I  ho  ollice.*  of  tho  < 'ontuany,  aatl  w«  hut 
thercfurn  hri  n  ol»lii:wl  to  take  olTiccn  for  the  Board  and  for  Xhi 
liimneial  dep  irlment  at  tbe  corner  of  Queen  Vicfcoria  stresl, 
fit*  tho  Mansion  House  Station.    Here  there  is,  as  I  dsreaj 
you  have  noticed,   a   sbofi   belon^inj;   to  the   Company,  wfcwf 
there  in  a  tar^^e  exhibit  of  our  plant.     .Meanwhdc,  the  wn'^- 
at    Ijitnbeth    remain    a.«    they    were,    so    fur   ik.«    the  tecbii.-,v. 
and   dran^-htjirnen ottice.-'    are   concernetl.     I    now  corns  to 
the  (jutMUoQ  of  Australia.    As  yuu  know,  you  htivc  s  hnaA 
business  there,  and  a  great  deal  of  trouble  and  tbougbt  bv 
been  devoted  by  the  Board,  and  also  by  your  Managing  Uiiect'iCi 
to  the  development  of  this  industry,    wo  have  a  manager  (km, 
Captain  F.  Rowan,  who  does  all  be  cam  to  develop  ow  ImbhIki 
thak  aide  of  tho  worid.  Iknigbkaaemtbakthaenwnanak  a  |wt 
dani  to  be  gained  jnak  nk  tlw  pcanank  by  oatnbilablng  aoaba  bmaa 
onr  inwiatiy,  and  yak  when  we  think  of  ik  wn  mast  see  thsi  8 
oannok  bo  our  eoloniaa  thak  will  develop  thb  now  bnsiness,  stlM 
we  go  in  first  and  start  it.    No  doubt  the  colonies  will  rei|siN 
thcso  things,  which  wo  can  provide,  and  which  they  csnstt 
Although  toere  ia  not  mnob  demand  afepraaent  for  electric  litrhtior 
there  is  a  aatisfaetory  demand  sprioging  up,  and  tbo  businew  » ' 
^-t  owing  one.    In  a  few  years'  time  yon  may  hail  with  latirfsrtiM 
the  fact  that  your  Boartl  were  inspired  with  the  idea  of  gMtiii; 
«<iu  ly  into  the  Australian  field,  and  obtaining  tbe  custom  ct  ou 
cousins  on  the  other  side  of  the  world.    Though  tbe  protit  on  ibe 
firjl  year's  workintj  is  not  rnncli,  it  nfTon'l.''  an  indicatio-n  <Tf  «M 
the  bii«ines.'<  nmy  become.    I,  therefore,  look  forward  wi;h  l.oc* 
to  the  development  of  a  cuiisidorabio  business  ti]  Au'tmlia  aoti  tlx 
colonies  in  the  course  of  the  next  few  years.    With  rej?ard  to  tiK 
development  of  this  wondroun  invention  (electric  lighting)  duriaf 
the  last  10  years,  enj^ineer?,  men  of  bu.iincfis,  and  the  profwwf 
have  all  praetieally  come  to  tho  name  conclusion  that  wt  D0« 
know  exactly  where  we  are  moving:.    It  ii*  .•.imj>ly,  thsrefore,  * 
quetitioii  of  expen.se.     When  the  public  can  alTord  to  put  op 
tllO  monc\    to  form  couiiKunieH  for  the  Iifjhtmjj;  of  their  toww 
by  electricity,  we,  the    ISrush— and  other  conipaniei!,  too— 
absolutely  in  a  position  to  ^lolvo  the  problmti  for  them.  Tht«& 
no  doubt  about  that.    Ten  years  ago,  when  tlie  C/ompany  paid  it* 
100  per  cent,  dividend,  we  were  not  in  that  insition.    T»aay  )M 
are  an  industry  established  on  an  essentially  oonsarvatimllMt 
Yonr  INrectors  do  not  recommend  that  it  ahonld  ba  fsubed  cr 
boiDKaed  in  any  way ;  but  thoy  feel  the  greatest  oonlidance  that  ii 
la  aimply  a  question  of  time  and  ogcponao.  and  Uien  we  sImII  it 
aUo  to  get  any  quantity  of  ofdora.   Wo  raqnire  to  do  good  «m 
remunerative  business,  not  cheap  worlk    1  feel  no  hiesitat>c<>' 
therefore,  in  speaking  in  tho  most  hopefnl  way  with  regard  to  tiie 
future.    I  may  say,  in  passing,  that  as  compslred  with  the  ^"^'^ 
of  the  five  ytairs  preceding  tho  reconstruction  of  the  ComjiaBV,  to' 
volume  of  business  has  increased  in  the  ratio  of  10*)  to  tbaiu. 
very  nearly  200  |ior  cent.,  while  the  standing  charges  hsre  ooJ? 
increased  in  the  ratio  of  100  to  1 13,  or,  say,  13  per  cent.    Tbe  pe'i'^T 
of  tho  Board  bos  been  to  keep  down  as  far  as  possible  tbe  ttaiiduiC 
eharrre!'.     8o  that  yon  will  observe  that  I  am  rt^ht  in  "ayin?  il"' 
our  [Kilicy  iian  been  an  CNnenl.i.'iUy  conservative  one.     1  "J* 
elude  by  Hayiiijj;  that  you  liavo  beforo  you  every  pro^f^et  r'.  • 
Huccessful  yeJ\r,  and  I  ho(io  next  time  wo  meet  to  i  i   i  ■  '  '   :  ."i  i' 
quite  aa  suoc«»';<ful  and  prosperous  a  rej«>rt  iif  the  one  befon- 
t«-day.    You  are  aware  that  not  only  1;  i       r  lost  the  Herriet-  oc 
Lord  Thurlow  a*  chairman,  but  WO  hav  e  also  lc»t,  I  am  wirrv  W 
say,  the  valuable  p«jiv:>       if  Mr.  John  .Sellon,  who  was  »  l-jnj 
oonnactod  with  this  Company,   He  waa  uuabk»,  however,  owisg 
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his  many  6ngii((ftmeiita,  to  continue  to  ^ive  hia  p«iMNul  attontion 
to  the  affairs  of  the  Compcmy.  It  is  my  duty  now  tomove  that  th« 
report  of  the  Directora  and  the  itateoient  of  MOOHata  to  the  90tb 
'^rie,  1S9I,  a«  now  premnted  to  llw  ahafolioldMB,  ba  noaivad,  and 

tiie  Kame  arc  hereby  ailopttyl. 

tir.  J.  B.  Bralthiraite.  jun  ,  in  ^ccondin^  the  adoption  of  the 
report,  said  that  he  entirely  endorsed  wh>it  the  Chairman  had  fnid 
ivi  to  tlie  b)vlanct-i*hout  Uciu^  u  purely  trudm^  ono.  Thcro  wii" 
not  OD«  penny  of  the  profit*  maae  or  to  bo  nia'ie  in  connection 
with  tho  I'lty  of  Lonilon  order  include*!  in  it.  Theno  wore  /ill 
in  store  for  them  in  future  year«,  and  he  ihonj^'ht  they  niight, 
look  forward  with  Mtiefaction  to  future  bahmro  -hnjti  One 
^rcat  chaD|;c  in  thiv  y<>nrV  balance-sheet,  which  had  been 
carried  out  U  the  ^^lll;;.'t■^tiun  of  the  auditors,  atid  wii^  n 
wiiie  one,  wan  that  a  Keprtnile  hnlancenheet  hi«l  be«n  jjot 
out  of  the  foreign  and  colon iid  bufinc?;*.  On  t lie  debit  aide  thoir 
capitA.1  had  been  increanerl  by  the  sum  of  £.'i,(i<H),  wliieh  w»s  the 
reinaining  payment  they  had  to  mako  to  iminirn  the  Ati^-trnlicin 
bu^inoea.  Then  there  wftii  an  item  oti  each  eide  of  the  biUatice 
in  coandOtfoB  with  the  City  of  London  basinew.  On  the 
•Ida  AM,MS,  which  repreMntod  money  received  from  the 
no— r  CeaipHqrnd  othor  oonrow ;  and  on  the  oUier  aide  £il,&10. 
«Ueb  ml  thadailoof  that  baknoanihoet  they  had  actually  expended 
ia  the  City  of  Londoa  work.  Hawaa  very  clad  to  aaa  on  na  dahife 
aide  the  beginning  of  *  laaarno  faod  (£4,*2f5),  thoogb  It  waa  vary 
toiall  at  praMnt.  It  was  a  portioo  of  tlie  oaah  they  had  received 
for  the  aole  of  property  to  the  Sooth-Eaatem  Railway  Company 
and  other  salea.  It  would  be  the  policy  of  the  Board  lo  increaao 
that  resene  aa  opportunity  oAbna.  The  property  acoount  bad 
b.:<>n  largely  reduced,  aa  aooijMmd  with  laat  year,  and  the 
l<  t^ula  were  ^>ven  in  the  lafMirk  Turning  to  the  profit  and 
lo«H  account,  tney  would  a«e  on  the  credit  siide  that  tneir  grow 
protit,  including  a  profit  on  foreign  i\n<l  colonial  branchua, 
»mount«d  during  the  year  to  £3Si,U\i>,  and  t  hat  in  apite  of  the  fact 
that  their  Managing  Director  and  offii-ern  had  had  a  good  deal  of 
*h(>;r  tiiTjp  taken  np  with  the  City  bu-ineff".  On  tho  debit  eide 
'hty  would  see  that  iho  ntAiidinj^  (  linr^'en  bad  bp«'n  reduced  as 
i-nin|«.-ire<l  wiMi  Inst  year,  Kvery  item  iilti.oMt  i-howoil  u  rf^tietion 
A  new  item  iip|>e;ircd  under  the  head  of  stnfl  honiiKH.  l^T  'l*.  Ho 
lKi|-f<l  thev  would  all  ugrM  with  the  policy  of  the  Direetor!"  in  this 
ui;ilt«r.  ft  hud  been  to  give  to  every  otlicer  In  the  Uru.-h  Com 
p  ti<y,  and  ultimately  tncy  hnpe<l  to  every  man  einpioyed,  an 
interest  in  the  Coiii|>i>ny  Iti  fuet,  they  had  adopted  a 
piofit-abaring  acbeme,  and  ho  far  as  it  had  gone  they  had 
•  vrry  reJi--<m  to  be  satisfied  with  it.  They  eninmerieed  by 
[,lttciug  all  the  chief  oflic^rn  on  that  seheme.  Then  I  hey  were 
able  to  extend  it  by  eUi  tiiiLr  unother  sericn  of  them,  nnil  thi-H  year 

they  would  be  able  to  exusud  it.  tiLiU  further  u/,.,  to  all  Uiu 
ioramen,  and  paaalMv  to  some  of  the  men  who  had  been  longest 
with  them,  wbea  uey  considered  tliat  the  quality  of  their  manu- 
faflturea  depaadad  tl|MM  the  individual  care  of  tha  wacfcmcn  on 
■Ball  pieoea,  it  waa  oak  only  right  as  a  policy  of  juatioa  (othotnen, 
hut  ib  waa  *  |0od  poUqjr  aa  aflaetina  ihair  owb  (ahaiBlioklersj 
interaata.  To  ihow  how  homot  tSa  balanoa^haat  wa«,  he 
would  call  attentioD  to  the  fact  that,  in  addition  to  paying  the 
dividend  (6  per  oantk  on  the  ordinary  sbarea,  tor  which 
£7«01i(  bad  been  appropriated),  they  had  appropriated  out 
of  net  profita  for  the  year  other  items  of  an  equal 
amount.  Thi^  would  show  thai  if  they  had  had  any  dis- 
jH-K^ition  to  Hubmit  a  false  balance-sheet  they  could  easily  have 
<lune  ao.  They  had  written  off  £3,000  against  property,  and  £630 
:>L;ain0t  preliminary  oxpenaaBL  Thao  they  carried  forward  a 
biiliinec  of  f.1fi6.  Against  revenue  they  had  written  off  the  whole 
ii'o^t  of  the  miiintciiance  of  their  plant  and  buildings.  They  had 
«  ritten  oif  the  whole  rOBt  of  mfiintenance  of  pat-onts  and  the  whole 
of  the  loi**  iticurre<l  in  elo!<int;  their  ('iirdill' s-tation.  Tiie  elooin^' of 
thin  "tation  M  a."  not  bcfauKe  it  tlid  not  answer,  but  becniise  the 
<  "or] Mjrntion  would  not  conncnt  to  the  Company  jjettinf;  a  pro- 
\  icional  oitler,  and  the  Hoard  of  Trade  refitwd  to  aliow  them  to 
ciirry  on  the  li^'hfmj.'  without  one.  ho  they  had  no  option  but  to 
clo«o  the  station.  If  the  t'orporation  sfauuld  ukimaboly  decide  U> 
undertake  tlio  h^htinf;  of  tne  town,  they  iiii>;ht  come  to  tlie 
f'omp«U»y.      It  not   iinlikclv.     Thcuc   itemn    aniountud  to 

.\ni)thcr  i.7,'M-">,  no  that,  thej  liail  written  otl  ii;,'iiinit  revenue  an 
auiouut  equal  to  that  wxach  they  hatl  dL--ti  ibuttd  in  dividends. 

Mr.  Smart  objected  to  the  wording  of  the  paragraph  as  to 
dividouda.  Instead  of  0  iter  cent,  per  annum  for  the  nalt-jear,  it 
aboold  be  3  per  cent,  for  the  your.  Ho  also  oontandad  that 
tnataad  of  InmpiDg  property,  patents,  and  goodwill,  ete.,  into 
one  ■un*  fifloparty  ahoald  bo  aepamted  fnm  goodwill  ami  patents, 
ttafioii^  oat  that  aftoraU  tha  boalaaatliA  had  boas  done,  the 
gnaapNlibwaaoBtjtperoont. ontha  tatbovar  ofthaOMBpany. 

Mr.  IVMr,  aa  aa  origiaal  afaanboldar  in  tha  Bvuib  Company, 
ex  prrnsod  hU  satlsfaotkni  ot  the  condition  of  the  Company,  They 
np{>eared  to  have  paaaad  the  oxiterimcntal  and  to  have  arrived  at 
the  producing  Btage.  He  was  glad  they  had  adopted  tho  profife- 
sharing  ^'licme.  and  would  congratulate  the  ('ompany  OH  haviOK 
Mr.  (>aroke  for  a  managing  direotor.  He  asked  d  any  pcogreai 
had  been  made  in  tho  way  ot  oloatrio  traction  for  ttlMmtM  and 
liKht  railwaya,  and  waa  their  Buwhinacy  adapted  ior  aaidi  nuliraya 
aa  were  being  oonatraotod       th*  Ooveroiaent  io  thoWoatof 

Ireland  T 

The  Ctiatnman,  in  reply  lotlie  qucationH,  .""aid.  a*  to  the  dividends 
if  Wft/<  ft  n)attor  of  )ier»*onnl  hkiii;^  i«  to  how  tho  wording,'  went. 
A,i^  to  tho  ijross  profit-r  beinfj  ordy  9  [Kir  cent,  on  the  wiiolo 
(•  ipitivl  of  the  Cotn|»iii>y,  the  eoneern  had  j;ono  llirou^h  very 
I onwidcrable  vieiw-it ude«,  and  they  mu.tt  lemeinber  that  that 
oajottU,  wliich  would  eveutuaUy  earn  a  dividend,  had  been 
H)x>nt  in  building  up  the  industry  they  now  posacaocd.  They  had 
bad  heavy  litigatton  and  miatakeo.  But  tho  induatiy  prooiiaed  to 


Kvow,  and  as  it  grew,  it  would  carry  all  the  money  that  had  been 
» pent  in  acquiring  the  experience  they  now  had.  The  ratio  of 
9  per  cent,  would  increase,  and  they  would  have  lees  capital 
expenditure  and  larger  returns.  As  to  the  piroperty  patents  and 
prHMlwiU  item,  that  reprwcidcd  somethini;  that  had  been  taken 
ovi'i  by  them  from  the  old  com|)ony  en  It  woti  a  bargain 

thev  had  made,  and  they  nii;;ht  ajs  well  put  it  down  .as  one  item 
anif  sitiek  to  it.  They  were  \  ory  anxious  to  develop  eleelrio 
tTaction.  They  wcio  carrying  out  one  contract  in  .S|>ain  which 
thev  ho|ked  would  Ifc  a  Kuceeps.  Mr.  Mortley,  ono  of  their  technical 
*latV,  had  only  lately  returned  from  America,  and  had  brought 
over  detail."  a.'^  to  what  w.'t.'*  frniii^r  on  tiiere.  A  lar(,'r  ilrniand  was 
likely  to  L'ruw  up  for  eieetrie  tramcars  in  Outlying  districts.  The 
Falcon  \S  oi  a.«  oi  ij^'inally  a  car-making  concern,  and  this  feature 
hsui  Ixwn  preserved,  anrl  they  made  cars  there.  They  were  poing 
to  try  and  obtain  ordei  .n  for  tranicars  and  li^ht  railway."  m  the 
fniure.  He  Uien  put  the  motion  adopting  the  re[iort,  and  declnre<l 
it  ae'rc-ed  to. 

Tne  Ctialxman  then  pro{>o»ed  the  declaration  of  a  dividend  of 
0  per  cent,  on  the  preference  shares,  and  6  per  cent,  on  the  ordi- 
nary dhares  {i-ide  report,  p.  287  of  our  issue  for  the  18th  September), 
pa^bla  oo  the  1st  October,  which  waa  aaeowdad  and  oarnad. 

■r.  ttamp  propoaad  tha  ro-^aoHoB  of  tha  Doha  of  Mail* 
howagh  aad  Mr.  8aaBdafM»aBdiiaetoii»whlchwaBaaiiiadaaaoi- 
montiVr    *iM  waa  a  aotion  for  tha  la  alaoUwi  of  aaditon!, 


Awta 


Cooper  Bma.  aad  Co. 
a  of  thaaha  to  tha  Cb 


ooBdiidad  tha  pnooaadbga. 


CUT  OF  LONDON  ELECTRIC  LIGHTIMG  (nOHEEB) 

COMPANY. 

Aa  aitraoidinary  geoetal  Mating  of  thb  Oonpany  wat  held  afe 
Winchaatar  House,  ILCf  oa  Wodaoaday  afternoon,  the  Lord 
May<v  (Sir  Joaeph  Savoiy,  otudnaan  of  tlie  Gompany)pre8iding, 
to  consider  the  c)ueatioo  «f  volootarily  winding  up  tha  Compaiiy. 

The  Seeretary  (Sfr.  J.  Cadi  Ball)  hatriagieaa  tha  aotiee  ooa* 
vening  the  meeting, 

The  ClialnnaB  said  ft  waa  hia  dutv  to  toll  them  that  the  object 
for  which  that  Compaogr  waa  formed  had  now  been  realised,  and 


they  had  sold  tho  conoeratotho  City  of  London  Klectric  Lighting 
Com|kany  for  the  sum  of  £75,OUO,  clear  of  all  deductions.  He 
thought  this  must  and  would  be  satisfactory  to  the  shareholders, 

»nd  he  felt  no  doubt  thnt  they  would  nnanimon«<ty  jm."."  tho  rB«oIu- 
tion  which  waH  intcnde'l  to  lie  jiho'cd  befrjretluin.  Any  i(ue>-tinn.<» 
that  any  Klmrebolder  might  like  to  Htsk  he  would  be  very  happy  to 
an.iwor.  No  ijiiesdonH  being  asked,  hi»  lordfhip  said  that  hcwoald 
lormnlly  p'ro[K)?e  thai  the  Company  be  woutui  up  suluiitaiily. 
Thi"  »aH  ^eroiifled  by  Mr,  J.  B.  Bralthwalte,  Jan.,  whothoughi 

thoy  wimld  be  fairly  ^^(■lt  hatir-tied  Willi  tlie  re.sull  of  their  invest- 
ment in  the  Pioneer  ( '(iint>.'iiiy,  and  :'tiU  more  Nili.'-tiod  that  they 
had  succe<xie(i  in  tlieii  object,  whii-h  w aH  lofoiiua  ram|iany  which 
should  undertake  the  etiit  lent  li;;htiii^'  oi  L<.indon.  Their  company 
stepped  into  the  breach  liu<t  Feliruaiy  luid  initiated  the  proceeci- 
ings,  and  t  he  hnancial  arranpenientf  for  the  lighting  work  haMnir 
been  made  he  had  utdy  U.>  ooiigratulate  the  snareholders  on  iho 
fact  that  the  formation  of  tho  City  of  London  Lighting  Company 
hod  been  successfully  carried  out.  Tlte  aharehoUAra  would  receive 
back  the  money  they  had  embarhed  la  theCoaqmi'i  *  boaaa 
of  50  per  cent.  (Eaeh  ahaiohotdar  noelvaahia  ottghial  eapttal 
£80|iar  ahara  wHh  a  boaaa  of  iOS. ) 
The  foaolotion  waa  oarried  unanbuooily. 

The  Cbairman  then  said  that  he  had  only  to  add  that  tha 
extraordinary  general  meeting  confirmatory  of  the  one  he  Waa 
addressing,  would  bo  held  in  Mout  a  fortnvfat,  oad  the  oheqaoi 
to  the  shareholdera  wooid  he  nada  oat  aa  aooo  aa  poarihio  after 

that  meeting. 

Mr.  Bdward  Lee  propoeed  a  vote  of  thanks  to  the  Chairman 
and  Uirectora  for  their  services,  remarking  that  it  had  been  mooted 
about  that  lord  mayors  had  no  right  to  put  their  namea  on 
tu-o«]icctuHes,  or  even  to  become  directors  of  public  com|i«niea. 
But  that  was  an  cxcoptioual  case.  The  Lord  Mayor,  as  head  of 
ttie  (  it  v,  did  w  hat  he  could  to  aid  the  Bnarrl  nf  Directorti  of  thin 
(   I II ;  1 1  III,     i',  \  ich  was  for  t  he  lienelit  of  I  lie  en  t  ii  e  (  it  y  o!  lj.indoii. 

Mr.  MoGeaRh  seeond-  il  tfievcite,  ami  it  w  ivs  carne<l  unanimously. 

Tiie  Chalrmao  said  he  w.a>  extremely  obliged  for  the  vole  on 
his  own  and  hi^  eulleniruc-i'  behalf.  It  was  his  fim>  it^olution 
when  he  entereri  on  biH  jniblic  ntbcc  to  join  no  company,  and  it 
waa  only  exceptional  reji-ione,  iiud  pre*i*uto  brought  to  bear  u[)On 
him  from  very  hi>,'h  quarters,  that  induce<i  him  to  ko  far  waive  hijt 
rcj-olution  a*  to  join  that  Company.  He  could  «*i«ute  them  it  wim 
a  -  ii  i--,ii  i;i,:i  to  bo  able  to  nnnounce  ilm'  tlm  work  they  had  in 
hand  had  advanced  so  far  satistactonly,  and  thai  tiioy  had  so  far 

protoetad  tlia  iatereata  of  their  r 


DIRECT  SPANISH  TELEGRAPH  COMPANY. 

Tho  thirtv-sixth  ordinary  general  meeting  of  Una  Company  waa 
held  on  Tuesdav  at  Winchester  Hoaao,  £.C.  Mr.  ludmund 
Etiinger  presided,  in  the  absence  of  Sir  Janeo  Aadofiaa,  who 

has  recently  sustained  a  Mvere  domeatic  bereavement. 

The  CbalrBBOB  observed  that  the  statemetit  in  the  repiort, 
that  the  re**©}!)!*  showed  a  decrease  of  £l,ti'J>  as  compared  with 
those  of  tho  .June  half  of  lH<Ki,  did  not  quite  do  justice  to  tho 
fMJsition  of  the  Company  ;  and  proetxfded  to  explain  that  tho 
reeeiplH  for  the  half-year  under  rovi  ',(  hmi  been  Inrjior  than  thi5y 
had  be«u  in  any  similar  period  since  the  beginnmtjof  tho  Coraimny 
in  187.3,  with  the  sole  exception  of  la.-<t 


The 


Bholdt 


might,  thereforoi  be  aatia&d  that  the  Compony  waa  in  a  very     «  . 
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rsoiind  ftini  iieiillhy  (Wfiilion.  With  rcL';inl  to  tho  future,  lie 
had  no  doubt  tlirit.  tlie  \oliiiiie  of  ilieir  imtlic  wuiild  keep 
on  incr«(U)in(f  ;  but  Lift  yenr  the  I'mm  To)e(fra|>h  {"onfisrL'ni^a 
a^in   rfsdiiced  ttu'ir  t.nrirV.  and   tliey  hmi   l"M5n  workiri'.'  undor 

llUVIT    l;it<>     ttlllli    till!     l.s;,    llf    .lulv     l^L.-<t  A     lIlfs^illL'e  fiom 

LoiMlon  (o  Hillma  uiw  now  Imnomittcil  liy  Lbu  Liuiiiiiiiiy  in 
three  niirnite.s,  w!iiK>  a  message  frum  l,<iii(ion  to  Minimi  wiin 
traiisniittud  in  2U  aiinutoB.  Considcriug  ihul  the  monnage  Ikad  to 
go  overhead  from  London  to  Kulmouth,  under  water  from 
Fftlmouth  to  Bilbao,  and  overhead  from  BilbAO  to  MiMlrid,  he 
tlMHwhi  that  that  waa  retnarluibly  KOod  work.  That  apiiearcxJ  to 
b*  tm  Opinion  of  othara  alio,  for  people  in  Paris  occaaioiiaily  sent 
imwMfM  lio  Loadoo  to  b*  tnutHuiitted  to  BillNm  by  tb»  Wmik 
SpHoiHi  Cftbhi,  ud  HNBstiim  telegrams  wan  daapfttehad  fran 
Vark  to  lioiidon  to  be  tnuimittod  by  ths  Dinci  Spmiifb  CDnnuMr 
to  Madrid,  althongh  there  wu  e  direct  wire  frem  Ptria  to  Mearlo. 
Their  cablea,  inatrumenUi,  and  property  generally  were  kept  in 
1  order,  umI  their  Manager  and  atalT did  thoir  work  admirably. 
fith  the  exception  of  the  interruption  to  the  Uarcelotia  cable  from 
CDe  3rd  to  the  14th  of  April,  their  cabler  and  the  land  linen  in  eon- 
■Mtioo  with  them  had  continued  in  good  working  order  thiouijbout 
the  half-year.  Excepting  the  actual  "kink"  wherethe  break  referred 
to  occurred,  t  heir  Barcelona  cable,  which  had  been  under  water  «inco 
1874,  was  found  in  {lerfect  mechanical  condition,  and  they  might, 
therefore,  Jiof*  that  it  hud  a  long  time  before  it,  and  tfiat  they 
would  not  hiwf.  much  to  expend  on  it  in  the  future.  They  owed 
thoir  beiit  thiiiikK  to  the  Raatern  Telegrafih  Cnnip.-iny  frtr  their 
proIn[ltnt•^»<  in  pluoitit;  one  of  their  reimirin-^'  «hi|ir^  at  ihif  Com- 
pany's disj>fi.'ial,  the  ii'sult  h<iin^  that  t.he  int(-rru|it,iou  only  t.vted 
lloaya.  The  cost  of  tin;  rciJ.'iir- — £  1  .tiiCi  - liiid  In-en  [i;iiil  nut  of 
the  contingencies  account — a  futxt  uliicli  t»id  iiecti  K'urtoii  td  tm  ut 
any  expeniie,  Huch  an  that  which  had  iK-c  urrcNl  tliix  yfai,  without 
trenching  on  the  re«erve  fund,  Out  of  tlic  Imlatico  of  profit  thoy 
had  IrnnHfcrn  cl  Z'2,'iO(i  in  tlin  rp'-ervo  fund  :  and,  after  providing 
for  the  deheiiture  interest  riiid  the -In  idciid  ;it  the  rate  of  lu  j>L'r 
cent,  on  the  prf-ferenno  hhnrpn,  they  i  rcMiiiiiietidi  d  ii  dividend  on 
the  ordinary  shiiru.H  a!,  tliu  riitc  of  ">  per  ccul,  [tcr  nuuuin,  leaving  a 
balance  of  £270,  which  they  propoood  to  carry  to  the  contingencies 
acMunt,  although  it  wan  <iuit«  true  that  by  appropriating  this 
aam  to  dividood  tiiey  could  have  recommended  6  [Hsr  cent.  |icr 
aniium  on  tbe  ordinary  abarea.  The  prewnt  moment,  however, 
-he  wottM  net  aaj  critieal— but  one  reqniring  great  oooeidera- 
IbnCboBB'hk  It  wae  faniieaaible  to  my  yet  how  tbe 
arUr  womd  afTect  them,  and  the  oaly  way  tbey  omid 


I 


aiv  WMT  tbay  « 
wae  by  getting  an  increan  of  traBc,  whue  that 


I  a  matter  over  which  they  hud  no  control.  With  rcganl  to  the 
working  since  the  let  of  July,  they  hod  carried  conaidombly  more 
worda  ^an  in  the  Moie  period  of  1888— he  again  left  oat  1800— bat 
tbe  additional  traflle  had  oot  qaito  eompenMited  tbem  for  the  leM 

of  Jd.  a  word. 

Ttie  rcFoiution  waa  Moooded  by  Mr.  T  liaalaa>  PaBdev  and 
paaaed,  the  dividends  recommended  beiag  approved. 

Subeequentiv  a  reaolution  expreaaiflff  tfmpMty  with  Sir  Jamea 
AndemMl  and  hia  fntnily  wa.«  carried. 


CITY  NOTBS. 

Braallian  SnbrnarUie  Telsgrapll  4talgMy,— ThO  MMipto  for 

last  wook  amounlod  to  £4,91.5. 

Weatern  and  Brazilian  Tolcgraph  Company.— The  reoeipta 
for  last  week,  after  deducting  17  |ior  cent,  payable  to  the  London- 
Platino  Company,  weie  £3,8S. 

Callender'a  Bttanea,  Telesraah,  aad  WacwBteeff OMmaay.— 

An  interim  dividend  of  5a.  per  •hmBk  payablo  «o  OotobeT  SI,  baa 
beeo  declared  by  tbeUireelora. 

Oily  and  SewUi  ImAhi  BaUway.— The  receipto  far  tha  waek 
ending  September  97  ware  £708.  agaioet  £98*  tor  tbe  week 
ending  (^ptoraber  9).  The  total  reeeliita  for  the  raoath  ending 

AJigl»-Aiiiar1c«n  Tclsgxapli  CompaJljr.  —  Tho  Director*  have 
declared  on  !i.i<  imii  lividonil  for  the  quarter  ending  September 
30,  of  1'^  '  li    (i«r  cent-  on  the  ordinary,  and  £1.  5a.  per 

cent,  on  the  pi '  :    i  t  d        k  li   -  mrj  mo  tjix,  payiible  on  October  31. 

nte  ■aatam  Talegrapii  Company  announce  the  payment  on 
15th  iust.  of  intereat  of  3«.,  Iom  income  tax,  being  at  toe  rate  of 
6  per  cent,  per  annum,  on  the  preference  nbarea  for  the  quarter 
ending  8e[>tember  90,  and  tbe  usual  int«rirn  dividend  of  2e.  6d. 
OD  tlM  ordinary  ■baroe,  tax  free,  in  reepeot  of  profitafor  tbe  qaarter 
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SKfTKMnKK  '2\. 

appllanoea 
H.  Barry,  66, 


tor 


15963.  Xiaotrvpathle 
ether  poiveai 

London. 

lM80k  Aa  tatprered  farm  of  oarrler  fMr  ehadae  and  globea  for 
fM  and  eleetrle  Uifiit.  Joeepli  Grace  Smith  Cunnington, 
Keata'  Cottage,  John-street,  Hampatead,  liondon. 

10000.  ImprereaMate  la  rtaelHanI  toanlnMn.  WUUam  Henry 
Radcliffe  Saundera  and  WUIiam  QiiflithB,,  2i,  SonthaBpton- 


16076, 

ItMMI 

16087. 
IflOOO 
lOOBl. 


tmprovemeau  la  teiayhente  r*oatv«ra  wlOeta 
t>e  uacd  OS  traaaaaine—.  Alexander  Mair,  70,  MnHiat- 

Htruet,  Manchester. 

Antomatte    oo  In-freed    telepheale    maeHlne  .}o~'( 

Wratitech,  and  Stefan  Uai^gacsevics,  37,  CItanoery  lane, 

LAIldoB. 

iBiprovenenta    la    K«veraera    for  d} 
maehlaea.      Mahlon    Smith    Conly,  4r>, 
huilrlinifs,  Liondon.    (Complete  «|>eciticatinn. ) 
Improvements  relating  to  elaetrieal  traallaB*  John 
Howard  Furman,  6,  Bream 'a-buUdlqga,  London. 
ImproTemenU  In  telegraph  poaM,    WiOian  Fttbi 
Soutbampton-bttildinga,  Loadoa. 


William  Hewy  MaMtr,  Si,  aontbampton- 

boildingai  London. 


Cbartee  Schanek  Bradley,  Bobert_8.  Taylor, 
Tre«-or  MeDonaU,  1,  ~ 

(Conipletoi 
10110.  Improi 

iM  Ik 


18118. 


William  Phillipa  TbomiMn,  6.  Lwd-etoaab,  Utm- 
pool  (The  firm  WiUing  and  Violet,  Germany.) 
IntpreveBie&ta 
lamps, 


16110 

161.10. 
16181 

IflflOS. 

182S0L 
I8270L 


18800. 


len^  O'Brien 
Uancbeater. 

ImproTeoienta   In  eleotfto 

Carter,  53,  Chancery -lane,  London. 

.Sl;fTKMBK  '.'n 

An  arrancemeat  to  regalata  tlia  potential  «(  dynanaea. 
Frank  Bdwaid  Beaton,  72.  l!yttaertM-RMid,  Tkifnoil  l^rfc. 

London. 

iiuii}  <  voni<iut«  in  oKctric  slKnalllac  apparatoa,  ohJtgy 
deatgaud  for  poUcc  ftorvico.  Horace  Everett  WsUier,  IBt 
Sonthamfium'bttil'iiiiKx,  ixuidon. 

SErTEMUKM  24. 

A  meter  for  talepbealo  and  other  pnrpoeee.  Matthew 
Cranawioh  Greenbill  and  John  Ronald  Shearer,  X,  Romala 
road,  Talae  Hill,  London, 

and  <3wrlca  Jane*  Hall,  488,  Strand,  London. 

tfea  OteragO  of  elMMo  oorreate.  William 
Thomtieoa,  8,  Lord-etteet,  LivorpooL  (£ridi 
LiverpedL) 

Ssmmuut  iiS. 

off  antf  i 
otner  vaeaala  4 
Bdwln  Heya,  '7<K  Market  utreei, 
Jacques  H«lnuuin  and  Felix  Droaia,  Ftoaaoe.) 
Imprevemeate  relattag  ta  elaoMaat  fltttai 
Booti  Snail  and  Woodhonae  aad  Itawaon  United,  Umiited. 
88,  Qttoea  Vietoria-otnet,  London. 
XmpMMmanta  In  elaaIHa  ernne  hoiata,  ato.  I>eaaii 
UrenTilla  Sheiibard  and  Nordifle  George  Thumpeoa, 
VIotoria-atraet,  London. 

SPKCiyiOATlONS  PITBUSHED. 


FhiUipt 
CorroM^ 


WiUtam 
(Jew 


laui'i. 

I4S48. 

14433. 
15464. 

17681. 

11075. 
13070. 


1890. 

bchaoKbieff  and  Sando. 
Slemona  Broa,  and  Co^ 


(id. 


Kloctrlc  kimps 
lileotrle  motors. 
Ualflke.) 

Cei»>ft«ed  elaotrtoal  apparatoa.    Ford- Lloyd,  td. 
Goreralng  aleetrlo  Ugbt  eagtaee,  ate.     Sallivan  il 

others.  Sd. 

Xiaetrto  aoonmolatora.  Laober.  8d. 

1801. 

Kleetrlo  metera.  Mill».  (Pilkin^ifton  and  White.)  6d. 
Telesrapli,  ote.,  p«eu.    Dymond.    (Bourdon.)  bd. 


COMPANIES'  STOCK  AND  SHARC  LIST. 


I  PaU. 


BnAOe. 
-Pier. 


*eeeek«eea«kae'**e«eaaM»e»A 


■  eea«eM«kp*e*> 


Rubber,  Gutu  Peroha  k  Telegraph  Co.   . ...  10 

Hente-to-IlouBD   ,   6 

MetropulitAii  RleotrieSap^y  

Liondoij  Kli'H.  rric  Snf^y  ,„  

Swan  Umted  ..,.•>.• 

St.  Jamea'  

National  Telephone  

Electric  Conatruction   

Wm«mian«  Khetrje  ^.^^^.^  b^G^O^e 


fii.-. 


? 
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NOTEa 

PalernM.— Th*  «shilHfeMn  at  Pid«mo  opem  on  flia 

^r'-t  of  nert  month. 

Elcotrto  Ruilway  mt  Baden. — Acoocauion  hat  been 
granted  to  Chuu  and  CSa  for  ao  aleetrie  lailvay  from  Baden 
toVgilBiL 

Lectnres. — Mr.  Gisbert  Kapp  is  to  giTe  three  lectures 
bdore  tfae  Bojal  Eogineen  at  Cliatham  on  "AltoniatiDg 
Cumnte.* 

Bniwwtl«  PMt  Mtoa.— TlieooiktrMtlMibeMiavardod 

for  lighting  tho  general  posi  offioo  at  Bnmoli.  Tudor 

ivi'umulators  are  fco  be  used. 

£lectric  Pomp. — Mr.  Van  Depoele  has  applied  bia 
awrly-ooMtrttotod  ndpiroeating  oleetik  motor  to  diMng 

[  umpa  as  well  as  coal-cutters. 

Factory  Uvhtins. — The  Maidstone  jam  factory  is 
being  fitted  ap  with  the  electric  light  apparatas  by  Messrs. 
RfiiODtOf  Higltitnat, Maiditooe. 

City  Lighting  ComiMtny. — Colonel  Bon  Hay  Martin- 
d»le,  C.B.,  has  been  elected  a  director  of  the  City  <k  London 
Baetrie  Lighting  Company,  LinftwL 

Company  has  just  forwarrled  I !  4,0001b.  of  ttklgimpb  wire 
to  complete  the  telegraph  to  Fort  Salisbury. 

Telegraph  Poles. — Tenders  are  required  for  red  fir 
telegraph  poles  for  the  Peob  Offiee.  IVmna  can  be  obCainad 

of  the  Controller  of  Stores,  Telegraph-street,  KC. 

Roohdale. — Extensions  ar*'  intfTuled  to  he  made  of  the 
fiocbdale  Gas  Works.  Such  an  advanced  town  as  Rochdale 
hM  flftm  abown  itaeU  ahoeild  have  the  eleotrie  light 

Siemene  ■Uettto  MtOmmw* — It  b  eonounced  that 

Messrs.  Siemens  anti  Halske  will  construct  an  electric 
railway  at  Chicago  on  the  model  of  their  very  successful 
KneatBudaiieat 

HMel  Uchtins  at  Torquay.— The  electrie  light  has 
been  fitted  at  The  Falcon  Hotel,  Torquay,  by  the  proprietor, 
Mr.  J.  W.  George,  who  is  thus  the  pioneer  of  electric 
lighting  in  that  town. 

Newapapor  Office  Ughtlns. — The  n(!iceR  of  the 
ikiily  ChroHkle  are  being  fitted  tbronghout  for  the  electric 
light  by  Uflaara.  F^tenon  and  Goopar.  The  dynaaoa  wiU 
be  nninn^  bf  the  middle  of  nest  moath. 

Oerlikon  Worke. — Mr.  C.  E.  L.  Brown,  so  long  as.w- 
ciated  with  the  Oerlikon  Company  aa  chief  engineer,  ceased 
U>  cooofletion  with  the  company  at  the  end  «f  laat  month. 
Hii  prsaeot  addiem  ia  Baden,  Bwitierland. 

Telephone  Exeluuic*  at  Oraweeend.— The  Graves 
end  Town  Council  are  in  negotiation  with  the  National 
lUephooe  Company  with  the  object  of  introducing  an 
«d«ient  ayatem  of  telephone  into  the  Otavennd  diatriot^ 

ContinuotLS-CmTent  Transmission. — The  trani- 
ffiisiion  from  Offenbach  to  Frankfurt  by  means  of  the 
L>hmeyer  eonttnuooa-carrent  system,  first  onde  at  1,250 
Tolta,  baa  now  been  laned  to  2,000  volti^  and  baa  proved 
very  sneeessfiil 

Omnibus  Xacbtins. — In  another  column  will  be  found 
an  advertlNnMnt  from  the  London  Oenaral  Omoibns  Coaip 

jaiiy  making  for  tenders  for  tho  supply  of  electric  band 
i^mps.  Tbia  is  an  interwting  departure,  and  wo  hope  will 
pvofe  a  flttceami. 

Ohieac*  UhlMtlM.— The  Worbl^  lUr  power  pknl 

will  be  of  24,000  h  p.,  and  will  require  the  services  of  250 
eogineen,  firemen,  and  attendants.   Contracts  bare  been 


let  for  the  machineiy  hdl  (IpmOOOdok)  end  eleebrieity 

hall  (375,000do]s.). 

fiteaaa  Loop.— The  invention  of  the  steam  loop  for 
econominng  steam,  worbed  by  the  Steam  Loop  Oompuiy, 
of  Lcadonhall-buildings,  is  coming  into  practical  UM.  TeMs 
recently  carried  out  by  Prof.  Kennedy  bare  gNen 

satisfactory  results. 

flwto*  Water  Fowier.— It  h  stated  that  owing  to  ilM 

extensive  development  of  electrical  transmission  of  power, 
and  the  consequent  rise  in  the  value  of  water  power,  that 
all  motiTa  power  from  water  in  Switserland  will  be  made  a 
Oovennnent  monopoly. 

Holbom. — At  tho  Holborn  Board  of  Works  on  Tues- 
day, the  surveyor  said,  in  answer  to  a  quesUoo,  that  be  did 
not  think  it  woold  be  advtebte  for  the  Bomd  to  pot  in 
installations  for  electric  light  llnlMt  they  wen  aUoiwed  to 

supply  private  pi^ople  •\]'?o. 

Electric  Light  on  Dredsers.— The  tnistees  of  the 
Clyde  Navigation  propose  getting  a  dredger  of  the  most 
powerful  class,  with  ail  modern  improvemonta,  fitted  with 
an  instalUtion  of  electric  light  on  board  so  as  to  provide 
for  working  night  and  day  when  desired. 

AeerlnirtOB. — It  was  reported  to  the  Accrington  Town 
Council  on  Monday  that  the  advice  of  a  very  eminent 

clTtrical  engineer  had  been  sought  with  a  view  to  the 
laying  down  of  plant  for  supplying  electricity  for  lighting 

the  bonugb,  and  tiutta  report  wodd  be  presented  shortly. 

BMMwaM*  Oatiaott  A  entent  wUeb  automatically 

replace'^  n  my  fu'^e  when  one  is  burnt  out,  is  being  intro- 
duced by  Messrs.  Nuis  and  Vail,  of  New  York.  A  rotating 
drum  with  the  eevwal  wiree  en  ito  snrfue  is  to  anang^aa 
to  turn  romd  and  iaaefft  a  new  fine  when  a  banMMl 

occurs. 

Bleotrtoi^  ia  Agxtoaltnre.— M.  Del6trez  having 
experimented  with  the  apfdication  of  eleetric  enrrenta  to 

the  growth  of  the  beetroots  used  for  sugar,  atntes  that  the 
excitation  provoked  by  the  current  at  their  first  growth, 
causes  iaerease  of  vital  energy,  and  stimulation  of  organs, 
greatly  favooiing  the  deTekpment  of  a  fine  qtedee. 

Tenders  for  Boomemonth. — At  the  Bournemouth 
Town  Council  meeting  on  Tuesday,  the  General  Purposes 
Committee  recommended,  and  it  waa  resolved,  that  adver* 
ttsements  be  issued  inviting  schemes  for  lighting  the  pier 
and  garden  by  electricity,  and  that  such  schemes  be  after- 
wards submitted  to  an  expert  to  report  and  advise  apon. 

Hospital  Llfl^tla«.— As  a  lorAer  proof  that  the 

advantages  of  the  electric  light  for  hospital  work  are  now 
fully  appreciatc<),  w*  \v.ii\ii  tb  it  Messrs.  Drake  and  Gtorbam 
are  engaged  in  wiring  iLci  St.  George's  Hospital,  the  current 
being  used  to  light  the  operating  theatre  and  Other  plaeei 
where  the  light  ia  required,  and  also  for  eantary  and  other 
purposes. 

Tramway  Conoesstoas  at  CNdatsu— The  mayoralty 
of  the  townahip  of  Galatz  (Roumania)  being  desirous  of 

making  a  concession  for  thf>  construction  of  a  tramway  line 
in  the  town,  notify  tiiose  who  may  wish  to  undertake  this 
mnttor  that  they  may  see  or  obtain  the  conditiona  and 
terms  at  the  Idayoralty.  Tenden  will  be  received  from 
Nov.  15  to  27. 

Treufbrldtw. — The  advisability  of  introducing  eleetric 

light  into  Trowbridge  is  being  discussed,  and  a  canvass  of 

the  inhabitants  has  been  taken.     It  is  mentioned  that 

engines  are  lying  idle  in  the  town  sufficient  to  supply  800 

Ughts,  wbieh  ia  qnito  iuflieient  for  a  beginning,  and  it  has 

hern  ;  r  ipoeod  to  rent  and  utilito  these  by  the  Local  Board 

as  a  cummittce.  ^ 
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Idverpool. — Councillor  E.  Purcell  was  to  have  moved 
tt  the  meeting  of  the  City  Coancil  on  Wedneiday,  "  That 
the  Watch  CommittM  be  instracted  to  eonridcr  and  report 
to  the  Council  aa  to  the  adviaahility,  boat  aMitbod,  and 
probable  cost  of  using  tho  electric  light  in  lieu  of  the 
present  mode  of  lighting  the  city."  Tho  motion  was, 
howovw,  kft  ovw. 

DoTor. — At  the  meeting  of  the  Dover  Town  Council  on 
Tuesday,  it  waa  decided  to  adopt  the  electric  lights  a  pro- 
Tiriooal  order  for  whieh  waa  obtained  from  the  Board  of 
Trade  a  short  time  ago.  The  agreement  with  the  Brush 
Company  detaila  of  which  ware  given  in  oar  isaue  of 
Septembw  18tht  waa  aooeplad.  A  local  oompany  will  bo 
ionnsd,  irith  a  eapital  of  ^50,000. 

Owens  Coll6»6.— The  Principal  of  Owens  College,  in 
hia  atatement  oi  the  work  of  the  past  year,  mentioaed  that 
iba  total  mnnbar  of  day  atudenta  wat  811,  ereiiing  atudeota 
425.  Amongst  the  prizes  awarded,  that  in  Electrical 
Technology  was  awarded  to  Mr.  Bertram  Sands  Giles, 
whoae  prize  paper  on  ''Recent  Progress  in  tha  Science  of 
MagMtiim  *'  m  give  in  the  pmant  imiul 

Consoltingr  Eleotrioal  Engineers.  —  Mr  Morgan 
Williama,  A.M.I.C.E.,  M.A.,  formerly  installation  engineer 
to  tb«  Electrical  Power  Storage  Company,  and  the  Electrie 
CoiistniLtion  Corporation,  has  now  entered  into  partnership 
with  Mr.  Frank  King,  M.I.E.E.,  and  the  firm  are  practising 
aa  eonaulting  oteotrical  engineers,  under  the  title  of  Messrs. 
Mni^  Wilfiana  and  King,  at  39,  TietoiriMtnet,  W«a^ 
niiuter. 

Stootxio  Laonohes  on  the  Ship  Can«L — The  Man- 
ehaalar  pnblie  will  aoon  have  at  their  aerviee  tlirae  eleetrie 

launches  running  between  Manchester  and  Rarton.  These 
launchea  have  ahready  become  popular  on  I^ke  Winder- 
mere. Tbey  will  be  aimilar  to  tboia  naed  in  eonnaetion 
with  the  Edinburgh  Exhibition,  which  conveyed  100,000 
passengers  during  the  Maaon  along  the  canal  from  Edin- 
burgh to  the  exhibition. 

Bamet.— The  affair  at  Bamel  la  not  yet  over.  The 
V'^-nrd  wish  Mr.  Joel  to  remove  his  posts,  but  the  contract 
sn^a  the  contractor  "  may  remove  "  the  posts — not  "  must 
Temove  "  tham ;  and  Mr.  Joel  doea  not  wiab  to  do  thia,  at 
least  until  the  arbitrators  have  inspectod  the  plant.  A 
motion  was  put  and  carried  at  the  last  Board  meeting  that 
the  pdaa  mnit  be  removed  withtn  a  montli  or  the  Local 
Bond  wonhl  raneve  tbem. 

Opera  by  Telephone.  Tho  telephone  ha.?  now  been 
deiioiteiy  installed  between  one  at  least  of  the  Pu-is  hotels 
and  the  Grand  OpAra.  The  diarge  ia  60  oaatiniea  (5d.)  for 
five  minutes.  An  aniatent'  who  tried  it  last  week  states 
that  he  heard  a  good  deal  of  "  Lohengrin  "  in  this  manner. 
A  lady  with  him  waa,  however,  anfortunate  enough  to  take 
her  turn  at  the  telephone  during  an  entr^aote»  whereby,  of 
course,  .she  wasted  her  money 

City  Xjifhtlaff. — ^At  the  meeting  of  the  Commissioneru 
of  Bewera  on  Tbeaday,  the  elerk  rtad  a  formal  notiee  from 

the  City  of  London  Flcotric  Lightitig  Company  of  the 
aasignment  to  ihem  of  the  provisional  orduns  and  agree- 
mentaby  tlm'Bntsh  Eleetrieal  Engineering  Company  and 
the  Laing,  Wharton,  and  Down  Conglruction  Syndicate. 
The  communication  was  simply  for  the  information  of  the 
court,  and  it  raiaed  no  oommenti 

BwJft— peM^'Tlw.t. — ^At  the  monthly  meeting  of  the 

Burton  Town  Council  on  Weilnp-'l;iy,  the  Gas  and  Electric 
Light  Committee  reported  the  receipt  of  16  tenders  for 
lighting  a  portion  of  the  town  with  deotrie  light  Alderman 

Lowe  pointed  out  that  it  would  be  necessary  for  oxhau.siti\  e 

enqniriaa  to  be  made  before  tha  committee  made  any  definite 
recommendation.  For  the  pmeitt  the  U^t  would  bo  m 


expensive  luxury,  and  would  {Kobahly  eoat  more  thia  thsf 

had  inf^irited 

Eleotrio  Light  and  Poachers.— A  curious  and  sovel 
use  for  the  electric  light  has  been  found.  It  on  Ik 
em])loyed  for  the  detection  of  poachers.  The  gamekeepen 
on  an  estate  near  Bournemouth  found  that  poachets  uta 
in  the  {Mraaervea,  and  by  the  aid  of  ooeaaional  ilaihm  hw 
the  search -light-s  at  Hurst  Castle,  which  arc  very  powerfnL 
they  were  able  to  recognise  two  men,  who  ran  awa|, 
leaving  behind  them  a  net  100  yarda  loi^f. 

■leotrlo  Tnuns  for  Birkenhead. — The  Fiiunct 

Committee  of  tho  Birltcnhcad  Corporation  have  had  iindtf 
oonaiderataon  a  letter  from  Messrs.  Francis  and  Pieces^ 
ooiKeiton,  applying  on  behalf  of  the  Bnrkenliead  Uailil 
Tramways,  Omnibus,  and  Carriage  Company,  Limited,  for 
the  permission  of  tho  Corporation  to  the  introducUoa  d 
electrical  motive  power  on  the  tmm  Itnea  leuad  hy  4* 
company  from  the  Corporatioin.  The  matter  waa  daland. 

Sevenoaks — The  electric  lighting  movement, at  Sevet- 
oaka  does  not  appear  to  make  much  headway,  and  nov  ^ 
Board  of  Trade  propose  to  the  local  Board  that  the  pi» 
visional  order  obtained  by  the  Electric  Trust,  Limited 
shall  be  revoked,  this  being  the  result  of  a  previous  eoor 
mnnieation  raoeived  by  the  Local  Board  from  the  Tmt 
asking  the  Board  to  agree  to  the  renewal  of  the  order  far 
another  year.  The  Board  have  not  as  yet  taken  anyactite 
in  connection  with  the  Board  of  Trade's  propowL 

lUbon  Opera  Bo«iM.^The  Portuguese  GovamMoi, 

says  the  Lisbon   7'i        correspondent,  has    decllncii  M 

continue  to  pay  for  the  electric  lighting  of  the  Lutoo 
Opera  Hooae,  whIeh  amounta  to  over  £6,000  a  year,  orio 
contribute  towards  any  other  system  of  lighting.  The 
Government  never  was  under  an  obligation  to  pay  (or  tte 
lighting  as  it  has  done  hitherto,  and  it  ia  stated  that  the 
electric  methwl  is  being  found  too  costly,  while  tha  kyhg 
dowt;  of  c-is  pipes  would  amount  to  a  still  greater  iiim. 

Halifajc — A  report  has  been  presented  to  the  Council 
meeting  by  Ux.  J.  H.  Woodward,  of  Wolverhampton,  *ilt 
respect  to  thO  ooDBtruction  and  working  i»f  a  central  Btaiion 
in  Halifax  for  Bupplying  the  electric  light.  The  refwn 
proposes  to  locate  the  central  station  at  the  late  8alT»tio« 
Army  BamuAa,  Stead'Otreet,  and  that  it  should  be  worlceJ 
by  stoim  fwnwor  The  estimated  capital  outlay  i»  (** 
down  at  ;  and  the  estimate  of  ninning  ezpeoditin 

at  £7,508.  Sa.  per  annnuL  The  report  will  he  fonad  it 
another  column. 

Walaall  Xtootiio  Tramwaye.— The  directors  of  (li< 
South  Staffordshire  Ttemways  Company  having  deeidtd  to 
introdnce  the  overhead  trolley  ayatem  of  electric  traction, 
have  invi'cd  tenders  for  the  reconstruction  of  the  pUoi 
from  the  Klectnc  Construction  Company  (WolvcrhamptoB^ 
the  Brush  Eleetrie  Company,  Crompton  «nd  Co.,  tii( 
Thomson  Houston  Ccmipany  (America),  and  several  otber 
companies.  The  work  will,  it  is  hoped,  shortly  be  uken 
in  band,  and  it  ia  anticipated  that  the  electric  can  viU  l>* 
in  working  order  in  about  alx  montha' time.  Thacwmi* 
will         excefid  T'Od  volfa  prfKurc. 

Ovorhoad  Systom  at  Edinburgh. — The 
Trovusi  Si  Committee  of  the  Edinburgh  Town  Council  h»d 
before  them  last  week  a  letter  from  Mr.  It.  ,\ddison  Smitli 
on  the  subject  of  the  erection  of  a  temporary  ov«rfa«^ 
electrical  ayatem  ia  Leith*walk,  with  the  view  of  dneiaK 
•lio  rr  ri.nration  .ind  the  tramway  company  that  tnmars 

can  be  worked  on  steep  grades  by  electricity,  and  also 
the  view  of  obtaining  data  aa  to  the  eoat  of  diivhig.  A 

ro|)ort  by  tho  burgh  engineer  on  the  subject  was  read,  W 

the  committee  reaolved  to  recommend  the  Town  Couscf 
to  deefina  to  gpve  Atk  mnotjon  to  the  propoaaL 
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Prejeetod  New  8abin«rlii«  CaU*. — A  submarine 
able  will  shortly  be  laid  between  Pernambuco  and  Senegal. 
He  project,  says  Dalziel,  is  being  promoted  by  an  English 
•wnpany,  and,  unless  unforeseen  difficulties  arise,  it  is 
announced  that  within  six  months  tho  caWe  will  be  open 
(or  traffic  Dom  Pedro,  when  iu  jwwer,  was  e^iucstly  iu 
hfonrof  extending  the  trade  relations  of  lirazil  with  the 
countricB  of  tho  WV^t  (_\xtHt  of  Africii.  This  project  will 
oov  be  carried  out  by  means  of  the  new  cable  and  a  service 
«f  iUaiMrt  between  Pernamtiuco  woA  Senegal  There  ii 
reuon  to  suppose  that  the  trade  of  Alliw  with  ScNltll 
Amirica  will  Ikj  largely  increased. 

Kdieon's  Latest.— Edison  baa  apparently  "  invented  " 
•MllMr  eleetricel  appUeetfam  (not  altogether  unknown 

Jri-nly  for  somf;  time  past  to  enj^inoers  on  this  side)  in  a 
method  for  driving  tramcars  without  trolleys  or  storage 
(UL  8(s  et  leait,  the  DaUy  Newt  Informe  lu  with  a 
scep<iia!  flourish  of  trumpets.  The  electricity  is  to  go  by 
SOS  rail  and  return  by  another,  tho  difficulty  being  not  to 
Aort-drenft  the  two  rails.  He  has  had  a  railway  running 
in  big  village,  and  intends,  so  it  is  said,  to  apply  it  shortly 
in  Xew  York.  It  would  ^■f>'?fn  t^^  he  a  close  ! -conduit system, 
s  nethod  for  some  tioic  m  practical  though  tentative 
tpvation  in  thu  eoontry  by  Idneff  and  Gordon. 

Ileetrio  LUrbtingr  of  Bray.— The  whole  of  the  town 
of  Bray,  known  as  the  Btighton  of  Irelunrl,  is  to  he  li;;h;ed 
by  electricity.  Messrs.  J.  K  H.  Gordon  and  Co.,  Limited, 
of  11,  Pall  mall,  have  eeeured  tiie  eonttnet^  and  have  put 
the  work  in  hand.  Tho  principal  streets  are  to  be  lighted  by 
arc  lamps  and  the  rest  with  incandesoent,  and  the  mains 
for  the  eoppty  of  eorrent  i«r  priTate  bouiea  will  be  laid  at 

the  same  time.  The  electricity  will  he  genemted  hy  water 
pover  situated  in  (he  town.  The  system  to  be  used  will 
bBtheMme  aa  tint  wUeh  Meam.  GotdoDave  canying  out 
at  the  Crystol  Palace— namely,  direot  ewrant^  with  motor 

transformen  anfl  stornpn  hattories. 

Ilectxlo  Plana  in  Belsrado. — The  French  Under 
fltetM  Beeretaiy  Gaee  has  been  visiting  Belgrade,  and  along 

with  hiiQ  the  Parisian  contractor  Perrichon.  These  well- 
known  gentlemen,  says  Kuhiow's  Manew,  have  given  a  con 
miem  for  the  eteetric  lighting  of  the  town  to  a  Ur.  Trikos ; 
:  1  ^iddilion,  there  is  to  be  a  street  car  run  by  means  of  the 
uffie  agency.  The  work  for  both  plans  has  been  already 
coBneneed.  MM.  Gaze  and  Perrichon  intend  to  draw  up  a 
Frencb.Servian  Company,  which  will  iodttde  the  above- 
mentioned  plans  a£  well  ;is  others  for  canalisation,  etc. 
Judging  from  previous  attempts,  there  is  considerable  doubt 
wisrtained  as  to  tfae  success  of  the  undertaking. 

Ileetrio  Transmission  at  Marbarg. — An  electric 
transmission  of  force  is  contemplated  by  a  mill  owner  of 
tbo  name  of  Franz,  in  Marburg.  He  intends  collecting  the 
^fhnnt  water  power  eoiployed  by  (bemilleon  a  mountain 
Jtr*am  in  St.  Lorenz,  which  lies  abont  20  miles  from 
Marborg,  and  wiU  then  conduct  the  force,  amoanttog  to 
800  bp.,  by  means  of  deebrioity  to  ICarborg.  The  force 
thus  ohtained  will  not  oidy  turn  his  corn  mill,  but  will  also 
Iw  conducted  into  several  workshops  and  there  made  avail- 
tUe^  The  coat  of  the  undertaking  has  been  estimated  at 
>'  lit  £22,000.  It  is  calculated  that  if  only  400  h.p.  be 
obtained,  the  oi^y  woold  be  made  good  in  from  12  to  16 
yean. 

MBfe4»yv.^The  military  eoUege  of  Saint^— the 

Fren-h  Sindhurst — was  lighted  in  18S9  by  order  of  the 

Miniiiier  of  War  by  electric  light,  which  took  the  place  of 
the  1,163  gas  jets  with  which  it  had  hitherto  been  l^ted. 
The  eorrent,  furnished  by  two  dynamos  of  600  amperes 
and  76  volts,  supplied  both  incandescent  and  are  lamps. 
^t*ttir,  with  positive  carbon  at  the  bottom,  is  oovand 


in  by  a  reflector,  and  the  light  is  reflected  on  the  ceiling. 
The  illumination  by  this  means  is  so  uniform  that  a  pencil 
placed  upright  on  a  piece  of  paper  throws  no  shadow  in 

any  direction.  The  good  results  obtained  on  the  first 
trials  determined  the  administration  to  establish  the  eleotrie 
light  throughout  the  whole  building. 

Wow  atotttfionl  MtWiw*— At  the  beginning  of  the 
year  the  late  Prof.  Edmond  Becquerel  had  prcBonted  to  hia 
classes  of  Arts  el  Mdias  a  smali  apparatus  invented  by 
his  demonstrator,  M.  Peignot,  in  which  a  now  method 
of  generating  static  electrieity  was  m^tttfti.  This 
method  consists  in  forcing  mercury  by  means  of  a  pump 
through  the  pores  of  chamois  leather.  The  friction 
generates  a  considerable  quantity  of  electricity,  which  is 
easy  to  collect,  manifesting  itself  in  spark.s.  M.  Ducretet 
has  built  an  instrument  embodying  this  principle.  The 
maehine  forme  a  handeome  eolnmn  4(8n.  hig^  and  tOin.  in 
diameter.  The  new  electrical  machine  docs  not  appear  to 
have  much  practical  bearing,  but  as  a  scientific  novelty  is 
certainly  interesting. 

South  London  Railway. — The  additional  engine  and 
dynamo  for  the  Soiith  Lotidon  Electric  Railway  are  now 
completed,  and  will  bo  erected  during  the  next  law  weeka. 
They  are  made  by  the  same  contractors  as  before;  the 
engine  by  Mos-srs.  Fowler  and  Co.,  of  Leeds,  and  the 
dynamo  by  Messrs.  Mather  and  Piatt,  Salford.  A  few 
modifieationB  an  made  in  the  arrangement  of  valves  and  so 
forth  in  the  engine,  with  reference  to  the  great  and  .sudden 
changes  of  load  that  take  phwe  on  this  line,  otherwise  the 
additional  set  are  the  same  as  the  three  at  present  in  use. 
The  extra  machinery  has  been  found  desirable,  not  so  much 
to  give  additional  power — two  of  the  present  set  being  more 
than  ample  for  present  needs — but  to  provide  a  spare  engine 
always  ready  to  be  thrown  on  at  a  moment's  not!  i  -OO' 
dition  not  possible  at  present  wlien  One  oi  the  enginea 
happens  to  be  under  repair. 

Tto  mmagvw  SlMtetonl  angtanw— Mr.  William 
Amot,  who  was  elected  some  weeks  aero  to  tho  post  of 
electrical  engineer  to  the  Gbugow  Corporation,  has  entered 
upon  hts  dntiee  within  the  past  few  days,  bat  until  the 

Town  Council  Committee  on  Electric  Lighting  have 
resolved  what  they  will  do  in  the  way  ol  practically 
applying  the  terms  of  the  eleotrie  lighting  proviiioBal  order, 

it  does  not  seem  that  there  can  be  much  work  tot  him  to 
do.  Something  definite  may  be  resolved  upon  after  the 
committee  have  had  their  long^lesired  conference  with  Sir 
William  Thomson,  which  is  to  bo  bold  this  week.  What 
the  committee  are  going  to  do  will  InrTely  (iepend  upon  *hp 
result  of  tho  ncgotiatious  uow  in  progress  between  that 
body  and  Messrs.  Muir,  Mavor,  an<]  Coulson,  Limited,  for 
tho  acquisition  of  their  central  lighting  station,  maohioeiy, 
plant,  goodwill,  etc.,  by  the  Corporation. 

Aberdeen* — Mr.  Evelyn  Liardet,  whose  scheme  for  the 
lighting  ol  Aberdeen  by  electricity  generated  by  water 
power  was  recently  mentioned,  baa  writt«n  to  the  Gas  Com- 
mittee making  iiu  important  ofTcr.  The  committee,  it  may 
be  remembered,  decided  not  to  tike  up  tbo  idea  meantime  ; 
hot  Mr.  Liardet,  convinced  of  the  practicability  of  his 
plan,  has  ofiered  to  purchase  and  fit  up  Kettock's  Mills, 
from  whioii  ample  power  eoold  be  obtained  for  generating 
the  light ;  provide  the  machinery,  and  set  it  in  motion,  so 
as  to  provide  i,000  lights  for  the  city,  on  oondition,  in  the 
event  of  the  scheme  proving  a  sacoess,  that  the  Oonneil 

should  take  it  over  and  arrange  on  cfpiitablo  terms  what 

should  be  paid  to  him.  All  risk  would  be  taken  by  him  in 
the  event  of  the  edmne  not  proving  satfafaetory.  The 
committee  appointed  a  sub^sommittee,  consisting  of 
fiailie  MKeoine  and  Bailie  Niool,  to  further  consider  the 
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Alternate -Current  Eleotrio  Railways.— We  men 
tioned  aome  time  ago  the  project  which  waa  being  taken 
up  by  Mr.  WestingbooM  f or  llw  nM  of  altoiiMtittg  eleetric 
currenta  for  tramway  work.  The  subject  haa  recently  been 
taken  up  by  Mr.  Elias  K  Kiee,  whose  experiments  on 
fait  I  tiling  t]ie  friction  of  railway  wheels  oleetricdly  will 
be  remembered.  Mr.  Ries  proposes  to  use  high-tension 
alternating  rnrront^  in  closed  conduita  tinder  the  track,  and 
on  the  car  to  Ij^ve  transformer  coils  to  Utilise  the  induction 
and  give  low-tension  currents  for  driving  alternate-current 
motors.  The  induction  from  a  single  line  will  be  utilitied. 
The  method  ioTolvee  the  use  of  magnetic  screens  in  the 
primuy  tomnia  the  euih,  and  a  bt&  indnctiTa  field 
upwards  towards  the  car.  A  method  such  as  this,  if 
pcacticable,  would  carkainly  amplify  the  tracL  Parti- 
eokn  off  Mr.  Bi«fi  vwtnre  will  be  raeaived  with  intareet. 

BIsh  i^Mds  amd  Beotrio  Motors. — The  project  of 
running  ordinary  railway  trains  by  electricity  is  r^aining 
many  strong  adherents  in  the  Statee.  Prof.  Thurston,  the 
graabaiiAaritif  on  frietioD,  aayat  **Thaasnin|>tkm  eeama 

fair  tbat  the  locomotive  engine  will  have  hncn  siiperseded 
when  we  double  our  speeds,  and  that  ws  must  find  ways  to 
ntifiaa  Ibe  weights  of  tiia  can  thenualTea  for  adhaiioD  and 
tc  m:i\f'  each  to  carry  ita  own  motor."  No  lea.s  an 
authority  than  (he  general  saperioteodent  of  the  New  York 
Oaolnl  andHndaoii  ffiver  Railroad  Oompany,  Mr.  John  M. 
ToiMiJpil  stated  to  believe  "that  fal  li«  than  10  years 
aleetricfty  will  take  the  place  of  a  team  on  railroads.  He 
will  not  be  surprised  to  see,  in  lees  than  that  time,  the 
lai^est  and  swiftest  trains  on  the  Central  railroad  odd* 
trolled  oxclusiveiy  by  electricity,  and  run  with  a  speed 
eqoA  to,  if  not  greater  than,  that  of  the  present  day." 
Snob  oon^ietioiia  eTpwwad  by  widi  aiith<witiea  ehonld  eanea 
lailwrxy  onfriitners  to  think. 

Propoaod  KxUMtloa  at  Qlaagow.— The  Glasgow 
Corporation  Elactrie  Lighting  Oommtttee  baiw  daelined  to 

recommend  the  Town  Council  to  give  their  patronage  and 
moral  support  to  an  electrical  exhibition  which  it  has  been 
proposed  to  hold,  in  connection  with  the  Wild  West  show 
and  othar  aotortainments,  on  the  ground  and  within  the 
promispa  ooonpied  by  the  East-end  induatriul  and  fine  art 
exbibitiuti  iMst  winter.  Tbo  patronage  was  asked  by  Messrs. 
Russell  and  Peyton,  who  call  themselveatbe"jdntaunagor8 
of  the  Glasgow  Bellevue  Gardens  Company."  Aa  that 
concern  is  not  publicly  known  in  Glasgow,  and  seems  tu 
aikk  only  on  papar,  H  would  bw«  been  pasaiDg  fltraaga  if 
the  request  preferred  by  the  persotis  named  bad  mot  with 
anything  else  but  a  refusal  from  the  Electric  Lighting 
Coanittaa  of  the  Town  Oonneil.  Tbe  propoaal  to  bold  ao 
electrical  exhibition  under  auch  strange  auspices  as  the 
Wild  West  show  has  excited  no  local  interest  whatever ; 
indaad,  it  is  qmattonbiB  if  anj  of  Iha  local  aleotrical 
•ilgiiMan  know  anylldog  about  it 

Manohoater  Eleotrle  and  Hydraulic  Station. — 
The  Manchester  City  Council  had  before  them  on  Wednes- 
day the  joint  report  of  tbe  Water  Worki  and  Gaa  Com- 
mittees  with  reference  to  tbe  purchase  of  a  site  for  a 
Station  for  hydraulic  and  electric  eagineering.  The  engi- 
naan  are  Dr.  Hopkimoa  for  tba  alaotrie,  and  Mr.  Wbodall 
for  the  hydraulic  engineering.  Alderman  Sir  John 
Harwood,  in  moving  the  reporti  said  both  hydraulic  and 
ekctrie  powor  were  much  required.  The  only  question 
was  that  of  site.  He  suggested  that  tbe  committee  should 
settle  the  question  themselves.  No  doubt  ultimately 
another  station  for  hydraulic  power  would  hiive  to  bo 
erected  near  to  the  Ship  Canal  docks;  but  in  the  meantime,  in 
his  opinion,  the  (lloucostcr  strcrt  pin*  tbo  best  for  the 
first  exporimeut.  It  wouia  uu  ucuuumical  to  have  tbe 
alalioiM  lor  botb  bydnudiB  powar  and  alaetrioilgr  tqg^llMff, 


for  the  same  machinery  would  do  for  both  purposes,  as  iht 
electric  light  would  be  needed  at  night  and  the  hydiaulie 
power  in  tba  daytimo.  Tba  motion  waa  cairiad. 

Cnba. — An  extensive  arc  and  incandescent  plant  hu 
been  installed  in  Havana  by  the  S[>anish-American  Light 
and  Power  Oompany.  A  small  plant  erecti^  some  Uuw 
yaan  ago  provod  tnadaqoata,  and  tbo  pnaent  one  was  pra- 
jcctcd,  with  n  -np  i-it-r  nf  500  arc  lights  and  8,000  incin- 
descents.  The  boiler-room  is  fitted  with  four  UaieltoB 
Porcupine  boilers  of  150  b.pL,  and  tbrea  lSO-b.pi  boOen  d 
another  make  from  Baltimore.  The  engine-room  his  t*-.? 
following  engines,  all  in  line :  Four  150  kp.,  three  lUO 
h.p.,  three  76  Lp.,  Anungton  and  Sima ;  ona  190  b|k 
and  one  75  h.p>,  Weatinghouse.  The  Westinghouse  cnpam 
exhaust  into  separate  Worthington  condanMCS.  lbs 
ilroiiugton  and  Sims  engines  exhaust  into  tba  fiwd-walv 
heaters  and  pass  into  an  underground  canaltoabriekchimocT 
I50ft.  away  from  the  station.  The  dynamos  are  placed  in 
one  long  room,  and  are  as  follows  :  Five  IjjOO-light 
alternating.«iiR«nt  WMUnghonaa,  aacb  self -excited ;  ooe 
750-Iight  2,000  volt  alternating-current  We  -  ing^iouse-.tm 
'lOarc  lif,'ht  1,'200-c.p.  Thomson-Houston  dynamos. 

laverpool  Teohnioal  Evening  Scliool. — On  Bate 

day  evening  a  specially-built  evening  technical  school  en 
ojwned  in  Liverpool.  The  premises,  which  are  of  four  storeji, 
are  situate  near  tbe  Walker  Art  Gallery.  The  building  k 
121ft.  ktog  and  91ft.  wida.  Tba  front  viaw  is  of  cUiat 
aspect.  The  vestibule  leads  into  a  long  corridor,  frooi 
which  are  tbe  eatrancea  to  the  physics  department, 
alaetrieal  laboratory,  tbe  anginaaring  dapartawntt  and  Hi 
staircase  leading  to  the  drawtiij:;  and  brickwork  and  masonry 
department.  The  electrical  laboratory  is  67ft.  by  luit-^ 
having  a  eoncrato  floor  and  roof  ligbta  and  being  fitted  will 
working  bcncbeay  masonry  piers  for  galvanometers,  accom- 
modation being  provided  for  about  30  studenta  doisg 
practical  work.  The  lecturer  in  this  subjeet  ia  lit.  J. 
Lloyd  Barnes,  \\'hitworth  scholar,  and  tho  inatmctios 
consi.sts  of  an  hour's  lect'irc  in  an  adjoining  room,  aftff 
which  Btudeuts  proceed  to  tho  laboratory  for  practical  work. 
The  classes  in  pbynoi,  wbleh  embrace  the  subjecu  sound, 
light,  and  heat,  magnetism  and  electricity,  will  also  be  h«lii 
under  Mr.  Uoyd  Barnes  in  the  physics  lecture-room, 
wbieb  adjelna  tba  laboratory,  proviaion  being  made  Air 
a  full  experimental  treatment  f  these  subjects.  Omnn 
to  the  liberality  of  Mr.  Henry  Tate,  the  committee  will  oo«  Ix 
enabled  to  complete  tba  alaetrieal  laboratory  by  patting 
down  an  electric  light  installation  for  experimental  work, 
which  will  very  materially  add  tu  the  educational  value 
Uie  inaUtVtion.  Engineering  classes,  modelling  classes,  sirf 
plnmban^  workahops  have  also  been  arranged,  bosi  l''^ 
classes  on  photography,  drawing,  and  mathematici.  Th» 
building  sub-committee,  who  have  been  instrumanUl  in 
designing  tbe  arrangements,  consisted  of  Messrs.  J.  W.  C 
Ilaldano.  Henry  Diirk'rortb,  T.  Gee,  and  Dr.  Guilal 
Schack-isommer,  and  ihoy  have  acted  under  the  advice  d 
tba  variooa  taadiara 

Tonjuay.  At  the  meeting  of  ihr  Torquay  Local  Bosri 
last  Friday,  the  Electricity  Committee  reported  that  ti>« 
anrvayor  hai  anbuittad  to  tbam  an  azbaiMliva  aad  mU 
thought-out  report  on  the  subject  of  a  proposed  iostallatioo 
of  electric  light  at  the  Bath  Saloons,  and  the  questioo  of 
the  lighting  of  the  town  generally.  From  this  report  dw 
committee  gatberod  that  it  would  not  be  possible  to  csiry 
out  the  idea  of  lighting  the  Bath  S:iloo>i»  by  meaiu  oi 
electricity  generated  by  the  present  mech.t[iical  powers  thflrti 
and  tbaydaaaaad  it  woiild  bo  unwise  to  recommend  tba  Boeni 
to  incur  any  pvpoi^io  to  enable  this  to  be  done  at  prweal- 
Neither  would  a  appear  to  be  expedient  to  think  of  utilit- 
ing  tba  witar  fran  tho  Boavd'a  wntar  liocfca  lor  tbt  paip«« 
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of  working  machinery  ia  oomMetion  with  any  pro|M>Md 

supply  of  electrical  enerjry  on  account  of  the  cost,  nnd 
uucerUioty  of  water  power  being  always  available  and 
ngmhriy  ditaiiMUe,  6itli«r  at  tlM  •tonge  fwervob*  or  in 
the  mains,  ^\'ith  rcp^nrd  to  advising  the  Board  as  to  the 
course  which  should  be  followed  in  exercising  the  powers 
oNrfeind  apoa  them  by  th«  provirionsl  order,  tli« 

mittcc  reported  that  they  were  not  prepared  to  do  this  at 
(caieot.  They  felt  that  in  deciding  upon  such  an  impor- 
hnt  mttor  u  tfaa  eleetrie  lighting  of  the  town,  which 
noold  necessarily  involve  considerable  expenditure,  it 
was  desirable  to  proceed  cautiously,  considering  it  highly 
important  that  the  Board  should  have  before  them  the 
iotiest  information  on  the  question,  particularly  in  regard 
to  tbt>  best  modem  practice.  The  committee  asked  the 
auibority  of  the  Board  to  their  making  enquiries  as  to  the 
upiKm,  end  ii  tbougbt  deeMUo  of  (Ateining  the  opinion 
of  »n  expert  or  electrical  engineer  respecting  the  surveyor's 
tsport,  and  to  advise  them  on  the  subject  generally.  I^. 
ISrtaTdMin  mored  the  edoption  of  the  teport.    It  wm 

ihoujibt  better  to  consult  a  specialist  than  to  send  a  dcputa- 
tioo  to  a  number  of  other  towns,  aud  after  some  discussion, 


Ombo. — Ml£  Lahhd  end  Oudin  recently  commnnieeted 

to  the  Academy  of  Sdeneoe  tome  interesting  obsenrations 

m  the  action  of  crone,  of  which  the  Ltvret  gives  an 
iibfttract :  "  The  action  is  boat  observed  when  the  subject 
iipliMdin  conditions  which  ap{)roach  an  nOMly  M  {Kiesible 
to  the  natural  production  of  the  gas.  When  prepared  chemi- 
cally the  ozone  is  found  to  be  always  more  or  leas  impure ; 
a«BM{nently,  fov.  eKperimentel  purpoaee,  it  ia  beet  fNre> 
pared  by  the  electrical  method.  This  can  1>e  easily  carried 
out  by  pasiing  a  eurrent  of  air  between  the  two  tubes  across 
wliiditlMeleetfiaddiaefaBrigeiatobeniMletopeeSk  Inthis 
way  an  animal  tnay  be  made  to  inhale  air  containing  to  /.j 
olamiUigTamme  of  ozone  per  litre  without  the  least  incon- 
TM^eoee.  When  the  blood  of  an  animal,  which  averages 
ataally  from  10  to  11  parts  per  100  of  oxyhssmoglobin,  has 
been  examined  aft«r  the  anima!  h.xs  heen  .submitted  to  the 
inhalations  for  a  quarter  of  an  hour,  an  augmcnta,tiou  oi 
ooe  in  100  ia  found,  and  this  k  oonatant.  A  highly  inte- 
resting point  is  the  olwervatton  recorded  hy  the  authors  on 
the  action  of  ozone  on  tubercular  cultures.  Two  tubes 
cniliiidng  theee  cnltune  were  enhnitted  to  oeonic 
influence  fen  ^ome  time,  and  then  Homc  of  the 
fluid  was  injected  into  the  cutaneous  tissues  of  two 
guinea  •  pip^     Two  other  guinea  -  pigs  were  at  the 

iarae  time  inoculated  with  another  jwrtioii  of  the  tuber- 
cular preparation  which  was  not  submitted  to  ozoaic 
eetion.  Now  tiieae  Utter  anhaale  snoeumbed  to  acute 
tuberculosis  Mriihin  25  days,  whereas  the  former  two 
showed  nothing  abnormal  as  to  their  condition  of  health 
M  days  after  the  experiment.  Ozone  has,  moreover, 
Mcording  to  theee  observers,  another  therapeutic  pro- 
perty hitherto  little,  if  at  all,  noted,  and  which,  in  their 
opinion,  may  lead  the  way  to  some  important  results — 
via,  ite  power  of  diipiaelng  and  tianaporting  the  metallic 
substance  of  the  electm  Ir :  md  they  found  that  this 
iDolecalar  diaplaoement  took  place  with  all  the  metals." 

Protoetor  ftar  WnnuMmm. —  An  ingeniooa  and 
simple  instrument  has  been  devised  by  Sir  Wm.  Arrol,  for 
the  protection  of  surfacemen  at  work  on  the  railways.  He 
via  ied  to  apply  his  mind  to  this  matter  in  consequence  of 
the  ntmecons  fattalitiea  irbSch  have  lately  occurred  among 
(liat  class  of  railway  wvantA,  The  inatrsmcnt  consists  of 
a  steel  spring  connected  with  a  portable  t'loctric  battery 
and  bell  by  a  coil  of  wire  from  200  to  300  yards  long.  The 
spring  i-,  3\ri.  broad  by  about  18in.  long,  and  is  fixed  atone 
end  U)  a  soie-plate,  which  may  be  readily  bolted  by  means 


of  two  clips  to  the  inner  aide  ol  the  laiL  The  free 

end  of  the  spring  has  an  upward  curve,  and  is 
so  arranged  as  to  be  almost  tlush  with  the  top  of  the 
rail.  When  the  apring  haa  been  bolted  into  po.sition  the 
battery  is  carried  to  the  neighbourhood  of  where  the 
workmen  are  engaged,  the  connection  being  kept  up  by  the 
coil  of  wire,  which  ia  tmwonnd  to  the  neeeeaary  kogth. 

When  a  train  cornea  along  the  spring  i«  depressed  by  the 
flanges  of  the  wheels  as  they  pass  over,  and  two  metallic 
bnttoas,  one  on  the  nnder  aide  of  the  spring  and  the  other 
on  the  upper  side  of  the  aole-plate,  are  brought  into  contact, 
and  complete  an  electric  circuit  supplied  from  the  battery, 
atul  ring  the  boll  at  the  battery,  thoa  Warning  the 
workmen  of  the  appTOedi  of  the  train.  The  intention 
is  that  these  instruments  shonld  be  kept  at  the  "i^nal- 
boxes  along  the  line,  so  that  the  workmen  migbi  get 
them  handily.  AJxiwdy  the  famntian  has  been  sub- 
mitted to  the  leading  officials  of  the  North  British 
Railway  Company,  and  they  have  expressed  themselves  so 
favotirably  of  it  that  they  are  likely  aoon  to  have  aoue  in 
operation.  It  ha.s  also  been  suT)mitt«d  this  week  to  the 
iialedonian  and  Glasgow  and  South- Western  Companiea. 
Sir  HVIUiHB  doea  not  intend  to  patent  tiie  invention.  Hie 
aole  deaba  ia  to  render  the  stuiaeeman's  life  a  less  dangerous 
one,  and  if  the  railway  companies  approve  of  the  invention 
they  iuo  at  liberty  to  manufacture  as  many  as  they  pleaat. 
The  cost  for  each  inatranient  oomplete  ia  railRUy  calonlated 
^  about  50a. 

Onloher  Thermopile. — The  iroprovoments  in 
Gulcher  thermopile,  now  being  exhibited  in  the  Fmukloit 
EriiiUtion,  cooaist  ehi^y  in  the  enpl^qnnent  of  a  poritiT* 
electrode  consisting  of  an  alloy  of  antimony  not  easily 
fusible,  aud  very  durable ;  further,  in  the  use  of  nickel  «a 
negative  eleetrode,  and  in  an  amuq^entent  for  preventing 
the  overheating  of  the  place  of  junction.    Tbo  remarkable 
feature  of  this  thermopile  is,  in  addition  to  ite  great  dura' 
bility,  its  great  efficiency,  greater  than  haa  hitherlo  been 
obtained  by  any  similar  apparatus.    The  model  shown  in 
ojscration  at  the  exhibition  ha>^  tin  E.M.F.  of  four  volte 
and  a  current  of  hvo  amperes,  at  a  couitumption  of  200 
litrea  of  gaa  per  hour.    The  worldng  expenses  are, 
th-refore,  about  one  farthing  per  hour.    It  will  thus  bo 
seen  that  the  Guleber  thermopile  per  cubic  metre  of 
gas  givee  a  total  eleetrical  energy  of  100  watta,  whOat  the 
best  apparatus  of  this  kind  hitherto  con.struclod  otdy  gave 
about  24  watts  per  cubic  metre  of  gajs.   A  still  higher 
effieieney  than  the  batteriee  heated  by  gas  ia  shown  by  the 
batteriea  intended  for  |)roduction  of  large  electrical  energies 
and  arranged  for  heating  with  coke.  In  theee  the  elements 
are  grouped  round  a  common  atove,  and  other  improve- 
ments have  been  adopted  to  increase  the  efficiency.  A 
thermopile  constructed  aftor  this  pr  inoif^lo  and  consuming 
two  kilograuimcs  of  coke  per  hour  gives  80  volts  and  a 
current  of  10  amperes.  A  battery  of  this  description  would 
sufTico  for  feeding  eight  glow  lamps  of  IG  candles  continually, 
or,  with  the  help  of  accumulators,  30  of  these  lamps  for 
air  homa  per  day.  Sneh  a  batlwy,  it  ia  atated,  wonM 
supply  light  for  a  house  of  moderate  size,  and  not  only 
light  but  also  heat,  by  placing,  for  instance,  the  stove  in  the 
beaement  and  heatiBg  the  honae  by  hotair  pipee.  The 
smaller  type  of  this  interesting  apparatus  is  already  in  the 
market,  and  constitutes  an  excellent  generator  lor  eleetro- 
plating,  chenieal,  and  physical  hboimtoriea,  for  charging 
accumulators,  for  working  electro-medical  and  dentists' 
aftpiaratus,  for  replacing  galvanic  batteries  in  telegraphy 
and  telephony,  and  other  purpoees.    The  larger  type  ia 
being  tested  for  ita  dmabilityt  and  ia  shortly  to  be  brought 
into  the  market.   The  qipatatOB  ia  nanuiafltnred  hj 

Julius  PintBcb,  oi  Berlin.  _  . 
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The  nineteeatb  centuiy  hu  been  pre-dminently  marked 
by  the  m<wt  wonderful  sod  mpid  uimnem  in  all  branches 

of  science.  It?  liistcry  records  searching  and  indefatigable 
enquiry,  acconifMnicd  or  followed  by  startling  revelations 
and  brilliant  succcs.^. 

Probably  no  two  branches  have  shown  more  rapid 
development  than  electricity  and  magnetism,  and,  indead, 
it  seems  ijitite  natural  that  the  newest  sciences  will  have 
the  quicKes^i  growth,  not  only  because  there  are  more 
workers  in  the  field,  but  also  because  the  principles,  and 
the  koown  facts,  and  the  best  instruments  of  the  older 
■ekneee  can  bo  applied  to  their  investigation.  At  the 
beginning  of  the  century  electricity  and  magoetiBm 
were  haraly  worthy  to  be  called  sciences.  Although  a  few 
facts  were  known  about  each,  scarcely  any  of  them  had  a 
rational  explanation,  and  they  were  demonstrated  and 
dimnesed  as  Tcry  interesting  and  curious  pifamiomena ;  the 
attachment  of  the  prol>able  physical  interpretations,  has 
been  reserved  to  physicists  of  the  hint  few  decades. 

Now  these  two  branches  arc  so  closely  connected  that  it 
is  difficult  to  deal  with  one  without  frequent  reference  to 
tike  crtber,  beeanae  amoDg  the  most  famous  and  useful  dis- 
coveries in  them  have  been  those  proving  the  intimate 
relations  which  exist  between  thoni,  such  as  Faraday's 
di3co\cry  that  when  a  closed  coil  of  wire  is  made  to  move 
in  a  mMnetic  field,  t;o  as  to  alter  the  number  of  lines  of 
force  wDicb  tbread  through  the  coil,  a  current  of  electricity 
is  set  up  in  it ;  ani  the  equally  important  discovery  that 
the  strongest  magnets  are  made  by  passing  electric  currents 
round  iron  cores.  But  in  spite  of  this  close  connection,  the 
State  of  magnetism  may,  as  far  as  our  limited  knowledge 
goes,  eodst  independently  of  any  state  of  electrification  or 
of  the  energy  of  the  electric  current.  Whether  or  not  this 
is  80,  the  consideration  of  the  recent  progress  in  the  science 
of  magnetism  alone  is  sutlicient  for  our  present  attention. 
In  what  follows,  I  purpose  to  give  first  a  brief  mum/  of 
the  work  which  reeenb  experimentalists  have  done,  and 
afterwards  specially  to  discuss  the  theories  which  have 
been  advanced  to  account  for  the  phenomena  observed. 

About  GO  years  a^o,  Faraday  commenced  those  researches 
which  indicated  bis  extraordinary  aptitude  for  original 
wovlr,  and  whieh  have  since  made  him  famous ;  but  his 
attention  was  at  first  confined  chiefly  to  electrical  investi- 
gations,  and  it  was  through  electricity  that  he  first  studied 
magnetism,  in  consequence  of  the  connecting  link  which 
exists  in  the  electromagnet.  Before  this,  ver^  little  had 
been  done,  beyond  aome  experiments  made  in  1822,  b^ 
Barlow,  on  the  magnetic  action  of  iron  between  red  and 
whitfi  heat,  closely  followed  by  Christie's  investigations,  in 
1825,  of  the  efiiect  of  temperature  on  magnetising  forces. 

In  1838,  Gbuss  made  the  first  determinations  of  the 
horiaontnl  component  of  the  earth's  magnetism,  and  the 
value  and  accuracy  of  his  methods  are  shown  by  the  fact 
that  they  are  still  employed  and  called  by  bis  name. 
The  eardh's  magnetism  has,  ever  since  the  realisation  of  its 
existence,  been  a  source  of  much  enquiry  and  speculation  ; 
for  many  years  the  compass  needle  was  almoat  Che  only 
practical  application  of  the  magnet,  and  in  consequence  of 
this,  and  its  great  value  for  purposes  of  navigation,  it 
received  a  large  share  of  attention.  The  diurnal,  antnial, 
and  secular  variations  have  also  been  the  objects  of 
nnmorous  observations,  and  it  is  rather  cnrpriifaig  to  finil 
what  a  gr^t  deal  has  been  published  from  ^ear  to  year  in 
this  direction.  Indeed,  except  for  the  publication  of  these 
liibles  of  statistics,  the  science  of  magnetism  wouM  appear 
to  have  been  at  times  neglected  for  years  consecutively. 

Passing  rapidly  over  the  interval  between  1830  and 
1855,  the  record  of  Faraday's  "Keeeacobes"  might  almost 
be  regarded  as  a  history  of  the  sefenee  daring  this  period. 
The  great  inv  liL  i:  [  Acems  to  have  been  always  in 
advance  of  his  times,  and  he  and  a  few  of  his  coo- 
teroporariea  who  night  be  mentioned,  such  as  Ampere 
and  Arago,  gave  to  the  world  what  are  now 
regarded  as  fundamental  principlee.    In  164ff,JMBday 

•  BciiiL'  tho'^  iiaiwr  whioh  gcload  the  prise  la  the Owsns  OaUeKC 
Vhysioal  Laboratory. 


examined  the  action  of  magnets  on  light,  espedatty  M  Um 
polarisation  of  light,  and  in  the  following  year  tnrned  lui 
attention  to  dianiagnetism,  but  does  not  seem  till  a  fe» 
yean  latw  to  have  formed  any  idea  of  magnetic  resittance^ 
whfebUso  neees^sary  in  accounting  for  this  Dhenomeoon. 
In  1851  he  e.r  in.ir  1  the  action  of  gases  placed  in  magnetic 
fields,  and  fouu  1  ihat  oxygen  ia  decidedly  paramagnoiic. 
and  that  its  paramagnetic  force  decreases  with  temperature. 
He  accounted  for  diuroal,  annual,  and  secular  variations  by 
the  constant  variation  of  the  elements,  and  especially  bf 
changes  of  temperature  caused  by  the  san.  At  the  WM 
timc  ho  l)ogan  to  entertain  clair  views  of  "  Knee  of  nuf- 
netic  force,"  and  even  went  so  far  as  to  indicate  that  they 
mosb  always  form  closed  curves.  At  first  he  brottgbt 
forward  thts  conoef^on  as  a  hypothesis,  but  ^terwards 
exptessed  his  strong  belief  in  the  ph^sicd  onstencs  vl 
these  lines.  Being  essentially  an  expenmentaliit  anil  hA 
a  mathematician,  the  (piatititativo  treatment  of  theiciaoei 
Faraday  wisely  left  to  others. 

Wiedemann,  in  1861,  rehted  his  discovery  of  the  nag- 
netism  which  an  electric  ctinrent  produces  in  aniioawm^ 
and,  besides  much  other  good  work,  brought  ontatrsstiN 
of  sterling  merit,  eniitied  "  Galvanismus." 

Three  years  later  Clerk  Maxwell  showed  what  an  essential 
part  iha  medium  plays  in  all  ma^Mietic  cflects.  Till  tb 
untimely  close  of  his  life,  this  original  and  deeptkiflJdif 
mathematician  supplemented  in  a  wonderful  mannsr  tti 
practiced  work  of  Faraday  and  others,  and  there  can  lio  :i 
doubt  that  Faraday  by  his  "Experimental  ResearcliC 
and  Uazwell  by  bis  publications,  have  largely  inflaencei 
the  work  and  modes  of  thought  of  Oflarly  all  sabsequBt 
ex{>erimentalists  atid  theorists. 

In  18(36,  Wilde  built  his  first  dynamo,  and  soon  afUr- 
wards  Wbeatatoue  introduced  the  principle  of  sclf-excit«ti(m 
in  these  maebinee,  but  the  next  10  or  12  years  show  ver, 
little  prr^iTTC-:  e>:ccpt  in  the  manufacture  of  dynamO',  whieli 
from  iliat  Uiuc  LiU  the  present  have  been  made  in  peit 
variety,  and  have  undergone  very  rapid  improvements. 

A  great  revival,  and  one  which  has  been  the  means  of 
much  enlightenment  in  the  theory  and  ganMsl  effecU  of 
magnetism,  took  place  about  10  ywn  afO.  A  sav 
generation  of  investigators  in  this  bvwiell  hid  sriin, 
foremost  among  whom  must  be  UMltioned  Evisfl 
Hopkinsou,  Ui^bes,  and  others. 

Sir  William  Thomson,  who  has  perhaps  been  concerned 
more  with  ek  'ririty  than  with  magnetism,  in  1879  B*^ 
a  very  thoroUf^h  ertigation  of  the  efTeoti  «f  itnMM  M 
the  magnotig'ition  of  iron,  and  thiw  1.  is  LqiibaO(|(Mlllly  Iw 
studied  by  Ewing,  Tomlioson,  and  othera. 

In  the  same  year  Shettle  demoostrated  the  obliqiuty  of 
the  uyc^  of  bar  magnets,  and  two  yewrs  later  Hughes  ew 
ni  aiud  bis  results  by  finding  that  a  natnral  magnet  can  tt 
produced,  having  ita  molaoahr  anangement  «i  a  ipw 
form. 

Hughes  had  by  this  time  brought  Us  ingenious  inon 
mont,  the  induction  balance,  to  a  state  of  great  perfection; 
and  in  spite  of  many  who  at  first  failed  to  see  iu  prsctjal 
utility,  though  adrairi:  ;^  i's  ingenuity,  he  used  it  with  good 
effect  to  investigate  the  molecular  conditions  of  magnetino!, 
and  in  1883  formulated  a  theory  of  thtso  phyaieal  conditions 
basing  his  rasults  almost  entirely  on  researches  made  with 
his  balance.  He  also  found  that  the  magnetic  capacity* 
iron  or  steel  is  directly  as  its  softness  or  molecular  frewoia. 
and  that  its  resisUnce  to  a  feeble  external  nuguoU*"'? 
force  is  directly  as  its  hai-daess  or  molecular  rigidity. 

In  1881  Ewing  discovered  the  very  impo^nt  pk""^ 
mcnoD  to  which  he  gave  the  name  of  hyatertris.  ™ 
led  up  to  the  consideration  of  it  by  "the  production  01 
transient  electric  currents  in  iron  or  steel  conducKW  of 
twisting  them  when  magnetised,  or  by  magnetising  ttea 
whan  twistod."*  He  conceives  that  the  oombioed  effect  o* 
torsion  and  of  longitudinal  magnetisation  is  to  pf^^* 
state  in  the  wire  which  persists  almost  unchanged  wbenW 
magnetising  force  is  removed.  He  found  that  the  ciiMr'' 
of  state  "  lags  behind  "  the  change  of  torsion,  and  it  i»  tlu» 
lagging  behind  to  which  he  haa  applied  the  name  hxMtBk 
The  subject  has  occupied  his  attration  awn  f!! 
since,  and  hii  enquiry  into  it  haa  certainly  baan 
exhaustive.   . 


Proc.  Roy.  Soc,  1881. 
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Moreover,  in  1885  be  found  that  there  is  not  only  static 
ij-gteresis,  but  also  a  small  amount  of  "  viscous  lagging," 
-'tine-lag,"  or  "  magnetic  creeping**  {n  the  changes  oi 
BSgtietitm  which  follow  changes  in  magnetising  force,  and 
]e  considers  that  the  great  difference  in  iho  amount  of  this 
inif  iji.'  which  exist^i  between  a  single  thick  wire  and  a 
wodle  of  fine  wires  of  the  same  material,  is  cxpluincd  by 
hit  het  dttfe  the  eraeping  itself  sets  up  eddy  currents  which 
ire  more  numerous  in  the  solid  than  in  the  laminated 
>unc]le,  and  that  these  eddy  currents  react  so  as  to  retard 
be  creeping. 

As  an  illustration  of  "  time-lat(,"  I  may  mention  some 
•fects  observed  in  experiments  made  st  tha  SaJfoid  Iron 
H'orks,  which  I  am  permitted  to  refer  UK 

The  primary  object  of  the  experiments  was  to  measure 
iie  waste  field  of  a  few  different  sizes  of  Manchester 
iDd  Edison  Hopkinaon  dynamos,  by  finding  the  ratio  oi 
;lw  total  number  of  force  induced  in  tlw  magiwit  to  the 
lomber  passing  through  the  armature  OOM.  At  tbey  all 
store  or  leaa  illustrate  the  point  in  question,  I  have  selected 
:he  fi^ires  of  one  machine  only- — viz ,  a  No.  6  A  Man- 
:Dester  dynamo  with  an  armature  core  13|in.  diameter. 

The  Hanoheeter  dyneauv  being  of  the  double  horseshoe 
pattern,  with  a  ring  armature,  12  oonvolutions  of  wire 
nrere  taken  round  Ae  middle  of  each  magnet  limb,  and 
tiie  two  coilfi  joined  in  series;  two  diametrically  op[io-;tL 
lections  of  the  bare  core  were  likewise  wound  each  with 
19  convolutions,  and  the  two  coils  joined  in  series,  and  the 
tore  ptaeed  in  tlie  fields  so  that  the  maximum  number  of 
litiM  of  force  p«8Md  through  the  coils.  If  the  free  ends  of 
the  coils  be  counected  to  a  ballistic  galvanometer,  the 
iiruws  obtained  on  suddenly  magnetising  and  denuguetis- 
ing  the  magnet  limbe  are  proportional  to  theiodttetion,  aod 
(be  ratio  of  the  thiows  obtained  from  the  magneU  to  thoie 
obtained  from  the  armature  is  the  ratio  required.  The 

object  of  using  bo  many  i  orivulutions  was  only  to  obtain  a 
hj^e  deflection,  and  to  make  the  direct  action  of  the  field 
on  the  galvanometer  small  in  owBpwiwwi  to  tlie  throm 
obtu&ed  from  the  coils. 

The  field  was  suddenly  made  wftli  100  toHs  aeroM  the 
ffiigncts,  and  suiMt  tily  ^hdi  t  circuited,  alternately,  by 
amia  of  a  hatchet  switch,  this  being  found  the  best  way 
of  ensuring  instantamom  change. 

A  reversing  key  wia  vmd  ao  that  tii6  deAoettone  oould 
slways  be  retufl  in  the  same  direetioD,  and  the  ooimeetion* 
were  arningeii  so  that  the  small  direct  action  of  the  fields 
thouid  oppose  the  throw  on  making  and  assist  it  on  shoit- 
circuiting,  which  is  equivalent  to  breaking. 

Now  this  experiment  Ina  boan  n«d«  jmkmiy  by 
Bra  J.  and  E.  HopUoion*  and  olban»  btti  tlw  ttatoinant 
li^^  generally  bMn  mad*  thai  tbrowt  on  make  and  bnak 
'fill  be  equal. 

I  found,  however,  that  the  make  was  alwaye  greater 
than  the  bieak,  as  the  foUowiog  fisurea  ihow»  m  spite  of 
the  fast  that  the  direct  action  ol  the  field  was  to  oppose 
tlifi  make  and  help  the  break.  If  this  be  allowed  for  by 
^ding  a  small  qoaaiity  to  the  former  and  substracting  the 
sue  i|iiantiiy  from  the  latter,  tho  ofliMt  ia  man  narkad. 

(1)  Magnete  connected— 


Hake*  667  dtTisioaa. 
lbho-576  n 
Mako-liSO  M 
Hake«688  „ 

Mean  make* 


=  676. 


Udta^SSSdiviiiwi. 
]bka.31l«  „ 
Htke..88S  „ 

Make  =  403  „ 
Mean  make  =  393. 


Break- 504  divisione. 

Break  =^  50G  „ 

Breaks- 508  „ 

Break  =  510  „ 
'  Mean  brakes 507. 


Break  =  308  divisions. 
Braak-307 


Bnak-SlO 

Break  «  317 
Maao  breaki 


The  direct  action  of  the  field  was  to  move  the  needle  20 
divisions  during  the  time  of  the  first  swing  of  the  magnet 
throws,  and  15  divisions  during  the  anoature  tkrowi. 

The  final  values  thus  become  : 

Masnet  make  -  576  -i-  20  -  596. 
Magnet  break  -807  -90-487. 

Armature  make  -  303  +  15  =  108. 
Armature  break  -  310  -  15  2dd. 

Ratio  required  -??^±i^-l-54. 

^  408  +  295 

This  means  that  out  of  every  154  lines  of  iorce  which 
{lass  through  the  magnete,  100  pass  through  the  armatnra. 

It  occurred  to  mo  that  this  well-marked  difference 
between  make  and  break  might  ])ossihly  be  due  to  the 
"  time-lag  "  observed  by  Ewinj^. 

If  the  characteristic  curve  of  the  dynamo  wero  a  straight 
line,  then  in  spite  of  hysteresis  and  time-lag  the  najto 
would  al-.v  iy-  hr  cqnil  to  the  break,  but  inasmuch  as  we 
are  working  on  the  Lead  of  the  curve  the  former  is  greater 
than  the  latter,  and  the  stronger  the  field  ampiklfed  the 
greater  will  tiie  difference  become. 

The  oonditiMM  nif^t  ha  tafMrMontad  lUagramnatically 
thua : 


no. 


Suppose  that  with  100  volts  across  the  m  i.^nij'.-  .v-a  are 
working  on  the  part  of  the  characteristic  curve  marked  A. 
Then,  on  raddeidy  broking,  the  induction  will  not  at  onea 
fall  to  0,  but  in  the  'imc  during  which  the  needle  com- 
pletes its  first  swing  will  lull,  say,  to  some  point,  C,  and 
A  D  will  be  proportional  to  the  throw.  On  again  making, 
the  induction  will  not  at  once  rise  to  A  but  to  a  point,  B, 
sueh  tbat  Uie  are  OB-the  arc  A C,  and  BE  will  be  pro- 
{K)rtioii;il  to  tbe  throw,  so  that  the  ratio  of  maka  to  break 
will  be  the  lutia  uf  B  E  to  A  D. 

In  the  relation  of  change  of  m;ignetisation  to  iGmijcra- 
ture,  Ewing  found  that  there  is  no  hyst^ircsis,  the  reason 
poesibly  being  tbat  change  of  temperature  c&iinot  take  place 
without  vibiiition  of  the  molecules,  but  be  observed  well- 
maikcd  hysteresis  in  the  effects  of  stress  on  the  thermo* 
electric  quality  of  iron.  The  similarity  of  the  plotted 
curves  in  this  case  to  those  which  illustrate  the  hysteresis 
exhibited  in  the  effects  of  stress  on  the  magnetisation  of 
iron  sugfpit  tbat  the  former  aflbai  ia  eeoondaiy  to  tba 
latter. 

This  possibility  occnrro<i  to  Ewiug,  who  immediately 
proceeded  to  investigate  it.  His  experiments  conclusively 
proved  that  stress  does  not  affect  the  thermo-electric 
quality  of  iron  by  first  producing  a  chao^  in  it*  state  ol 
magnetisation,  though  any  magnetism  present  nodifiea  the 
result,  and  that  therefore  the  hysteresis  of  thermo-electric 
change  is  ^uite  distinct  from  the  hysteresis  exhibited  in 
changes  of  magnetisation,  though  perhaps  both  are  assign- 
able to  the  same  pecuiiaritv  in  the  molecular  constitatioa. 

Warburg  had  diseovered  tbat  the  area  enelosed  by  the 
ascending  and  descending  curves  of  maf^nctisation  in  a 
complete  cycle  is  a  measuro  of  the  energy  exi)o tided  iu 
Ewing  eoon  independently  realised 


The 


producing  the  cydo.  _ 
this  fact  and  expressed  the  oneiiy  quantitatively, 
amount  of  this  energy  toned  oin  to  ho  n  mneh  • 
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qoaDtity  than  some  had  suppoBed,  and  his  experiments  led 
nim  to  a  very  important  practical  conclusion.  It  had  been 
Buggosted  that,  assuming  the  loss  of  energy  due  to  mere 
reversal  to  be  coasiiierabie,  a  great  saving  might  be  effecte  1 
bv  building  the  armatures  of  dynamos  without  cores,  but 
Ewing  WW  able  to  point  ont  that  since  the  energy  expended 
in  mere  reversal  is  very  small  in  amonnt  in  soft  iron,  the 
power  absorbed  in  the  armanire  is  due,  first  to  tto  loss  in 
the  coils  due  to  the  main  current,  an<l,  second,  to  eddy 
currents  developed  in  the  core  and  in  the  cuils,  and,  there- 
fore, if  soft  iron  ie  osad  and  thoroughly  laminated,  the 
eficiency  will  not  be  leas  than  in  an  armature  without  a 
core.  As  a  matter  of  fact  it  will  be  much  greater,  because 
of  the  great  increase  of  waste  field  when  cores  are  dispensed 
with. 

Ewing  at  about  tho  nme  time  entered  very  fuUjr  into 
tbe  question  of  ratentlvenees,  and  found,  contrary  to  tlie 
generally  accepted  opinion  before,  that  soft  iron  is  much 
more  ret«otiv&  than  hard  irun  or  steel  when  quite  undis- 
turbed ;  but  that  vibntion  has  an  enormous  effect  on  the 
rotantiTisneM.  Jt  wue  probnbly  this  action  of  vibration, 
in  eauaing  iron  to  lose  iti  reeMual  mgnetism,  whieh  led  to 
the  erroneous  impression  that  rotentmuMW  vunai  dirocUy 
as  the  rigidity  of  the  molecules. 

Ewing  lays  great  stress  on  the  importance  of  the  absence 
of  aU  aMohaniral  dieturbnoec^  as  Im  unud  tJiat  eran  a  lidit 
fbotetep  fn  the  eorridon  adjacent  to  iha  nN»a  in  wUeliiia 
experimented  was  sufficient  to  make  a  TOiy  gnat  diffisnnoe 
in  the  residual  magnetism  of  soft  iron. 

He  sumnaiiBed  the  results  of  his  experiments  on  the 
ratio  between  rwidual  and  induced  magnetism  as  followe 

"When  tbe  induced  magnetisation  is  very  week,  it 
alnoitall  disappears  on  the  removal  <>f  the  inducing  force. 

"  When  it  is  increased,  its  capability  of  being  retained 
also  increases  very  rapidly,  and  the  ntio  of  roiidual  to 
induced  nugnetiim  readieB  a  mezimnnL 

**The  veroe  of  tbe  mazfnmm  is  from  0*84  to  0*93  in 
annealed  iron,  nearly  as  great  in  antiealed,  hardened,  or 
tempered  steel,  but  much  less  in  hard-drawn  iruu,  where  its 
value  is  more  like  0-6.   .   .  . 

'*  As  tbe  msgnetiiation  is  further  increased,  the  residual 
magnetism  ai^MPosebes  satomtion  mora  ra(>idly  than  the 
induced,  and  consequently  the  ratio  diminishes — slightly  in 
soft  iron,  more  in  steel,  and  much  more  in  hard-drawn  iron."* 

He  even  goes  so  far  as  to  sa^  that  he  thinks  very  soft  iron 
mighty  under  certain  theoretical  conditions^  possess  perfect 
rDsenuvieneeSt 

During  the  last  three  or  four  years  nickel  has  received 
a  greater  share  of  attention.  Of  course  this  metal  is  nut 
nearly  aa  interesting  as  iron  from  a  pmctical  point  of  view, 
nor  is  there  room  for  so  much  inveatigatioa  in  it ;  but, 
nevertheless,  the  study  of  it  and  of  cobalt  is  very  helpful  in 
forming  a  true  eoneoplion  of  the  real  {diyakal  nature  of 
magnctisra. 

In  1388,  Ewing  foutui  that  longitudinal  pull  reduces  both 
induced  and  residual  mjiguotism  io  nickel,  and  that,  as  Sir 
William  Thomson  had  pointed  ont  as  possible  in  1879, 

longitudinal  compression  has  just  the  opposite  effect. 

The  converse  of  these  physical  processes  was  investigated 
by  Shelford  Bidweli.  He  found  that  the  Iciigth  of  iron  is 
increased  up  to  a  certain  critical  value  of  tbe  magnetising 
force,  when  it  reaches  u  maximum ;  beyond  this  value  the 
elongation  is  diminished,  and  if  the  force  is  further 
increased  tbe  iron  regains  its  original  length  and  eventually 
undergoes  retraction.  I  believe  no  explanation  ha.s  yet 
been  ufi'ered  of  this  subsequent  retraction.  In  the  case  of 
a  nickel  bar  the  length  is  diminished  by  magnetisation 
from  the  beginning. 

Bidwell's  first  experiments  wore  made  on  rods.  As 
donbt^s  had  liecn  expres-dl  about  the  value  of  some  of  his 
results,  in  consequeiice  of  gume  of  the  means  which  ho 
employed,  ha  anbstituted  rings  for  the  roda,  and  with  many 
improvements  on  bis  original  appaiatua  confirmed  bis 
previous  conclusions. 

We  will  nuw  glance  liriofly  at  some  ol  the  work dono and 
conclusions  artivod  at  by  Dr.  John  Uopkinson. 

In  188G  he  selected  for  investigation  the  effeete  of 
impurities  on  the  mapnetisation  of  iron.  His  results  are 
very  instructive,  particularly  those  on  the  cfTects  of  small 


quantities  of  mangaM—e  on  the  aiactaical  and  aundie 

pro|)ert^e8  of  iron.  He  found  that  the  intradaetion  ei  only 
iL'  percent,  of  manganese  renders  iron  non-raagnetic  i-,d 
pointed  out  that  the  manganese  must  be  regartieti  u 
entering  the  nudeeolea  of  iran  Hul  oonplaitely  chaagnfi 
their  propertiea. 

He  examined  the  efiect  «f  a  large  number  of  otbii 
foreign  Vtodics  on  iron,  and  concludes  by  saying  that  v( 
are  a  very  long  way  from  obtaining  a  range  of  fsdi 
sufficiently  extended  for  teeting  a  oompleta  tbeoiy  d 
magnetism.* 

In  1889  he  published  tbe  resnlts  of  soma  very  csrehil 

investigations  of  the  magnetism  and  general  magnttk 
properties  of  iron  at  bieb  temperatures,  from  whub  i 
appears  that  when  a  small  magnetising  force  is  employed 
and  kapt  constant^  the  magnattsition  of  iron  stssdili 
ineresaee  with  rise  of  temperanira,  till  it  begins  toapprad 
the  "critical  temperature.  Just  before  this  temperatuit 
is  attained  tbe  magnetisation  increases  very  rapidly,  bat  ai 
soon  as  it  reached  and  exceeded  the  iron  lo^es  very  nott'.j 
all  its  magnetism,  and  can  be  thoroughly  denagjoetistd  b)* 
employing  a  very  high  temperature,  bat  even  then  tin 
iron  regains  some  of  its  original  mai^nciina  wheti  tuW 
quently  cooled.  The  "  critical  temperature  "  varies  izm 
690deg.  C.  to  870dig.  G.,«Mording  to  tha  qua%eltka 
matarkl. 

He  also  found  that  "Hoarding  the hron  as  madsvpd 

magnetic  moloculei)  the  axes  of  which  are  directed  \a 
parallelism  by  magnetic  forces,  the  magnetic  moment  of  tba 
molecule  dniinisnes  with  rise  of  temperature,  at  im 
slowly,  but  TBry  rapidly  as  the  point  is  wproaobed  st  wluck 
magnetum  disappears.  On  tbe  other  nand,  the  fadli^ 
with  which  the  molucuUs  are  directed  continually  inoSMi 
at  first  slowly,  but  at  high  temperatures  very  ra^ly.  Tks 
effect  is  that  at  a  temperature  =  720deg.  C,  an  exoeedin^lj 
small  foroa  U  ooBipeteot  to  turn  tbe  axeo  of  nearly  all  its 
meleeulea  in  a  direetion  parallel  to  fbe  maKn«tising{om.*f 

I  think  this  last  effect  is  just  what  might  be  exp<'cto.:  m 
the  iron  approaches  to  tbe  condition  of  a  fluid,  and  mm 
to  be  a  continuation  ol  tbe  fact  that  soft  iron  is  nUMb  aun 
BUBC^tiUe  to  induced  magnetism  than  hard  iron. 

I^.  Hoj^nson  here  (loints  out  two  disttnet  and  opintiui 
cfTect.s  of  increase  of  temperature.  Probably  if  tbe  effett 
un  the  magnetic  moment  were  Ui  incro:iso  it  instead  d 
diminishing  it,  enormously  jwwerful  magneU  could  Ik  (  > 
duced  by  first  beating  iron  to  nearly  the  critical  ttawetf 
ture,  and  saturation  M  indneed  magnettsm  eould  esailf  bt 
obtained  in  large  masses  of  iron. 

Tbe  above  sketch  is  necessarily  but  the  Uicie^t  outlici 
of  the  work  which  haia  been  done,  and  the  discoTeriei 
which  have  been  made  in  the  sciencCt  for  the  most  pait 
a  uite  recently.  It  has  been  my  endeavour  to  bring  ferwivi 
those  researches  which  have  resulted  in  the  grwtert 
practical  usefulness,  or  which  are  best  calculated  to  h«!j 
us  in  forming  a  good  conception  of  the  physical  cau$e  i  1 
nature  of  magnetism.  I  will  now  endeavour  to  pact 
together  some  of  the  leading  theories  which  have  be«n 
advanced  from  tino  to  tjuM  to  anawer  thoquaslaoo, ** Wbn 
is  magnetism  ? " 

Many  of  our  profoundest  thinkers  have  after  csreful 
consideration  been  able  to  offer  no  solution  of  this  difficalt 
(iroblem,  and  it  will  be  generally  adnaitted  that  although  si 
the  present  day  wo  may  presume  to  possess  a  fairly  Kf"- 
rate  knowledge,  as  far  as  it  goes,  of  some  of  the  poyw*-' 
conditions  which  exist  in  a  magnet,  the  (juestioii  »  8li>l 
unanswered.  Why,  when  these  physical  conditioiu  exts, 
do  we      the  effeeu  of  msgnetiam  1 

A  few  facts  stand  out  very  prominently  as  reqollHlS 
satisfactory  explanaiiuu.  Ono  of  the  most  striking  b  tlil 
alth(Migh  there  is  no  absolute  distinction  between  du);d«U' 
and  non  magnetic  bodies,  there  is  a  very  vast  diff«r«iu:« 
between  iron,  niekel,  and  cobalt  on  tbe  one  band,  wpit» 
other  substances  un  the  other. 

Among  many  other  phenomena  which  arrest  sttsaiMB 
and  demand  explanation  may  bo  mentioned  residutl  ro»^ 
netism,  hysteresis,  induction,  and  the  variation  of  i^'  . 
intensity  with  many  circnmstanoai^  alOk 

In  the  days  of  Sir  Isaac  Newton  veiy  little  indeed  ey 

•  Fkit.  Tnuu.,  ISSOb 

t  Pne.  Boval  Soeietiyt  1W9. 
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nowo  sboat  mr.  ru^t  isim,  and  we  look  in  vain  for  any  ideas 
wn  him.  This  ^reat  pbilosonber,  who  atatod  the  laws 
'bich  govern  the  motion  of  boaieg,  and  many  other  laws, 
'*  el0arly  that  they  are  accepted  now  just  as  he  enunciated 
Mm,  felt  tneomiwtent  to  oner  any  explanation  of  magnetic 
h©nOtiicn:i  ;  and  (Jilhcrt,  with  who80  name  is  associated 
i«  first  we  bear  of  the  science,  contented  himself  with  a 
eclaration  of  the  phenomena  ho  observed. 

Poiaoon  and  Cioulomb  seem  to  have  beon  the  first  to 
mme  s  theonr,  and  aimost  all  subseqnont  tlMoriito  have 
L^roed  with  uem  to  thu  ostwit^  that  magmliiiii  In*  o 
lolecular  nature. 

They  assamed  that  each  molaeulo  u  otpheic,  containing 
wo  distinct  magnetie  fluidi,  whioh  are  aepatsMd  under  the 
nfluenoe  of  magnetie  foreo,  and  that  a  eertafn  inherent 
ocrcive  force  keepe  tho  two  fluids  from  mixing  in  iho  case 
if  a  ^>ermanent  magnet  Such  a  theory  explains  the 
oduciive  action  which  takee  plaoe  betwoen  nagiiaita  and 
iMffnetic  bodiea,  hot  not  mueh  more. 

Sir  Wm.  Thoateon  was  {wrhaps  the  first  to  express 
lis  disbelief  in  these  fluids  in  1849,  and  be  established 
1  mathematical  theory  fonnded  mostly  on  Coulomb's 
■c  searches. 

Weber'a  theory  is  an  improvoment  on  Poiasoa's,  and  his 
views  were  good  enough  to  be  entertained  by  Clerk 

Maxwell  with  certain  modifir  iM  ni  Ho  held  that  each 
molecule  of  iron  is  a  magnet  before  any  application  of 
magnetising  force,  and  that  tho  axes  of  Che  molecules  are 
turned  in  all  directions  ^  that  the  axes  wore  deflected 
towards  ])arallelism  by  a  m&^^nctising  force  ;  and  that  each 
one  tends  to  retiirn  to  iis  iiiitial  position. 

This  theory  would  accuutit  for  saturation  and  for  some 
of  the  efloete  of  temperature,  bat  does  not  explain 
retentivonees,  and  is  silent  aboat  the  oonnection  between 
the  magnetie  and  other  propertim  of  iron. 

Clerk  Maxwell  agreed  with  Weber  in  his  exjilanatioii  of 
nnutraiity,  but  offered  an  explanation  of  retentivene^s 
Kised  on  the  analogy  of  magnetism  to  mechanical  strain. 
To  use  bis  own  qrmbols,  he  auppoees  that  when  a  molecule 
in  deflected  by  a  magnetising  force,  X,  it  returns  to  its 
initial  position  when  X  is  reinovod,  if  the  antjlo  of  deflec- 
tion, fi,  of  its  axis  has  been  less  than  a  certain  limit, 
If,  howorer,  haa  heen  exceeded,  it  Hoes  not  completely 
return,  but  remains  with  its  axis  deflected  through  an 
angle 

But  under  these  circumstances,  as  Ewitig*  [)ointed  out, 
we  should  expect,  on  sudden  reapplicition  and  withdrawal 
of  X,  to  obtain  a  purely  elastic  scries  of  changes,  so  that 
this  modification  and  extension  of  Weber's  tboory  does  not 
allow  of  the  existence  of  hysteresis. 

Am[MTe's  theory  is  at  first  sight  very  plausible,  and  goes 
a  litUe  further  than  any  other  theories  before  or  since  in 
uting  what  the  magnetism  of  a  molecule  actoaily  eottiiBts 
of.  It  is  based  on  the  analogy  of  electric  currents^  and 
supposes  that  an  electric  current  flows  round  each  molecule 
in  a  closed  circuit  of  no  resistance,  and  that  neutrality  is 
due  to  a  miscellaneous,  and  magnetisation  to  a  symmetrical, 
arr.iiigemeut  of  the  molecules. 

This  theory  has  this  advantage— ehared  by  no  other — 
tbst  it  readily  aeeonnta  for  many  of  the  observed  connec- 
tions between  magnetism  and  electricity  ;  but  a  serious 
objsctioa  is  tbaU  as  far  as  we  know,  electric  currents 
eeanot  enat  without  a  constant  expenditure  of  energy, 
and  ia  anv  ease  wo  do  not  know  what  an  eloetric  current 
eoosiits  ta. 

De  la  Rive,  in  1853,  held  Weber's  views  concerning  the 
inherent  magnetism  of  every  molecule,  and  the  cause  of 
neutrdiiy  ;  but  he  recognised  retentiveness,  and  assigned 
it  to  the  resistance  of  the  molecules  to  change  their  relative 
poutions,  calling  this  resistance  "  coereitive  force." 

Wiedemann  m  his  "  O.ilvaidsaius  "  gives  a  molecular 
theory,  which  is  in  some  respects  the  same  as  that  held  at 
the  present  day.  In  that  work  he  statea,  and  wa»  probably 
the  tint  to  do  so,  that  neutrality  consists  of  a  symmetrical 
arrangsment  of  the  molecules.  Hughes  lays  claim  to  the 
tint  sisertion  of  this  condition  of  neutrality.  Into  the 
queaiion  of  this  priority  I  do  not  propose  to  eater  further. 
In  any  case,  Hughes  in  1883  formulated  a  rary  eouplete 
theory  of  the  physical  conditions  which  aeeowpaoy  the 

•  m.  J'nau.,  1886. 


states  of  nc  u  [  uity  and  polarity,and  since  these  assumptions, 
as  far  as  they  went,  constituted  for  many  years  the  current 
creed,  I  think  they  are  worth  stating  in  full. 

"  1.  That  each  molecule  of  a  piece  of  iron,  steel,  or 
other  magnetic  substance,  is  a  separate  and  independent 
magnet,  having  its  two  ])oles  and  distribution  of  magnetic 
polarity  exactly  the  same  as  its  total  evident  magnetism 
when  noticed  in  a  steel  bar  magnet. 

"  2.  That  each  molecule  or  its  polarity  can  be  rotated  in 
either  direction  upon  its  axis  by  torsion,  stress,  or  by 
physical  forces,  such  as  magnetism  and  electricity. 

"  3.  That  the  inherent  polarity  or  magnetism  of  each 
molecule  ia  a  constant  quantity  like  gravity,  Aat  it  «n  be 
neither  augmented  nor  destroyed. 

"  4.  That  when  we  have  external  neutrality,  or  no 
ap(tuL'i:r  rrKii^iatism,  tho  raoIe<:ules,  or  their  polaritic^J, 
arrange  themselves  so  as  to  satisfy  their  mutual  attraction 
bv  the  shortest  patt,  and  tlraa  form  a  eonplefee  olesed  drele 
of  attraction. 

5.  "That  when  the  magnetism  becomes  evident,  the 

molecules,  or  their  polarities,  have  all  rotated  symmetrically 
in  a  given  direction,  producing  a  north  pole  if  rotated  in 
one  airection  as  regards  the  piece  of  steel,  or  a  south  pole  if 
rotated  in  the  opposite  direction.  Also,  that  in  evident 
magnetism  we  have  still  a  symmetrical  arrangement,  hot 
one  wbosj  <  in  lea  of  attraction  are  not  completed  eaoeipk 
through  an  external  armature  joining  both  poles. 

"  6.  That  we  have  permanent  magnetisation  when  the 
rigidity,  as  in  tempered  steel,  retains  tho  moleealsa  in  a 
given  direction,  and  transient  magnetiBm  whenever  the 
molecules  rotate  in  con,;  i  ir  .itivo  freedom,  as  in  soft  iron."* 

The  last  clause  is  not  quite  correct  tu  the  light  of  Emog's 
later  experiments  on  the  ratio  of  residual  to  indueed 
magnetism,  inasmuch  as  soft  iron  is  nndoubtedly  moM 
retentive  than  tempered  steel ;  and  clauses  4  and  5  may 
;dso  require  considerable  modifKation,  but,  nevertheless, 
much  prai!!e  is  due  to  Hughes  for  the  manner  in  which  he 
placed  some  of  the  physical  accompaniments  of  magnetisa- 
tion almost  beyond  the  region  of  speculation,  by  hie  very 
ingenious  and  indefatigahio  applications  of  the  indnction 
lialance,  and  for  the  way  in  which,  before  britiging  forward 
thii^  theory,  he  submitted  the  statements  in  it  to  experi- 
mental demonstration,  by  a  mcthwl  of  investigation 
which  had  been  inipoesiUe  before  the  introduction  of  the 
balance. 

Ewing's  experiments  on  hysteresis  and  retentiveiiess, 
though  they  do  not  form  the  basis  of  a  new  theory,  are  of 
great  service  in  exposing  the  weak  poin^  of  previous 
theories,  especially  those  of  Weber  ana  MaxweU.  When 
he  recorden  the  results  of  those  experimentst  he  at^e 
siame  time  stated  that  to  form  a  mecnanical  >  ri:ice[!ti  )m  of 
the  process  of  magnetisation,  it  is  necessary  to  assume  an 
elastic  tendency  on  the  part  of  the  molecules  to  recover 
their  initial  {losition  when  dispkced;  a  atatie  frietional 
resistance  opposing  such  displacenient ;  and  abo  a  vmcoos 
resistance  to  the  displacement — ^thcsc  three  assumptions 
being  intended  to  account  for  residual  magnetism, 
hysteresis,  and  tituo  lag  respectively. 

But  quite  recently  Swing's  own  viewa  have  nndennne 
considerable  change,  in  conseqnenos  of  ezporimente  wnich 
he  made  with  a  model  intended  to  illustrate  the  actual 
movements  of  the  molecules  of  magnetic  bodiea,  and  in  a 
paper  describing  these  experiments,  which  he  read  before 
the  Royal  Society,  June  19, 18M^  he  mys  that  although 
the  motion  of  a  frietional  rMistanee  to  diiplaeenent  of  the 
muleculee  account.s  well  for  hysteresis,  and  its  reduction  by 
vibration,  it  op(>38es  the  fact  that  some  magnetism  is 
in<luce4l  even  by  the  feeblest  magnetiaing  force.  He  then 
proceeds  to  work  out  a  theoiy  the  ewence  of  which  is,  that 
it  is  not  ne-  essary  to  suppose  that  any  forces  are  constrain* 
ing  the  molecules,  except  those  due  to  their  own  mutual 
attractions  and  repulsions,  which  are  quite  sutltcient  to 
account  for  the  directional  stability  of  the  molecules. 

Such  a  theory  accounts  well  for  effects  of  stress,  tem- 
perature, vibratioti,  etc.,  U|>rtn  magnetic  quality.  It 
attriliutas  hysteresis  to  the  transition  of  a  system  nf 
molecules  from  one  position  of  rest  to  another  through  an 
ttnstabto  condition,   it  explains  why,  even  when  there  is 
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OO  external  manifeHtation  of  mafTnetism,  maj^netic  metals 
exhibit  byateresis  in  their  general  physical  properties  with 
relation  to  stress,  etc.,  and  maaif  othw  phsnoaMM  too 
nanMroiu  to  diaottn  fully  Iwre. 

Hopkhnon  hw  ilirmyi  beMi  very  gnard«d  in  tlw  szpirM- 
Ri'on  of  his  own  views,  and  his  work  h  i,  largely  consistctl  in 
laying  a  solid  foundation  ejcperimentaliy  for  the  building 
up  of  subsequent  theory.  The  suggeetionB  which  be  hae 
made  are  wwrthy  of  6v«ry  coondentioD.  He  veataref,  as 
■n  esidaiudioii  of  flu  ttnldng  dHRviiiiee  betweon  fbe  twas 
magnetic  metals  and  all  other  bodies,  that  ordinary 
temperature  exceed  the  critical  tfimperaliires  of  these 
bodies,  and  that  possibly  if  we  could  obtain  aufEciently 
low  temperaturai  maoy  other  bodies  might  exhibit  polarity. 
If  this  M  to,  ttiothflr  qneiliion  reoeiTW  iddltkNial  weight- 
viz.,  Why  has  temperature  mich  an  enOIIBOlM  iDflmnce 
on  the  magnetic  properties  of  bodies  ? 

A  careful  analysis  of  the  above  theories  brings  us  to  the 
conclusion  that  we  are  at  present  quite  ignorant  of  the 
«M«itM  twfain  of  nagnoHim.  A  knowledge  of  its  physical 
accompaniments  is  quite  indispensable  to  tho  formation  of 
a  true  theory  of  its  constitution,  and  in  this  respect  we  are 
presum  11)1}  on  the  high  road  to  the  ultimate  solution  of 
the  problem.  It  is  just  possible  that,  hearing  in  mind  (1) 
the  close  relatiootbip  which  ezista  between  magnetic  and 
electric  phenomcn:i,  (2)  the  effect  of  magnetism  on  light 
and  of  light  on  magnetism,  (3)  the  important  part  which 
temperature  plays  in  the  possibility  of  the  external 
manifestations  of  magnetism,  any  theory  which  receives 
final  acceptance  may  be  found  to  introduce  electricity, 
light,  and  heat  M  eiMiDtial  to  tlM  flompleto  iBMiifeetations 
of  magnetism. 

In  spite  ui  ;ill  the  advances  which  have  recently  been 
made  in  magnetism,  the  science  may  possibly  still  be  iu  its 
infaa^,  uuT  it  well  becomes  us  to  review  the  theories  of 
former  years  with  all  humility,  and  to  advance  and  hold 
our  present  notions  with  all  modesty  and  reserve, 
knowing  how  soon  these  also  may  be  proved  to  be 
quale,  uhI  therefore  a{^)ear  antiquated. 


not 


UiniEBOBOUlID  UGHTIMG  HAIMS  III  PABIS.* 

BV  E.  DIBTOONNt 
(Continued  from  page  177. ) 


The  aeetor  eeneeded  to  the  Soci^t^  d'Eolaiiage  ei  de 
Force  per  fEleetrieftA  is  of  large  extent,  speebJ  oonddem- 

tions  having  determined  certain  [ininta  of  its  perimctfir.  It 
extends  from  the  Grand  Boulevards  to  the  north  ptut  of 
the  Paris  Fortifications,  comprising  the  line  of  the  Boule- 
fard*  de  Jifegenta,  Strasbouvft  mm  Bonne  NonveUe,  tke 
VkM  de  k  Repubhque,  the  Buat  del  nmboiiiHi  Baini- 
Martin,  and  fiatn^Benja. 


indicate  the  central  stations  connected  to  the  distributing 
mains  by  feeders.  Ouly  one  pair  of  feeders  from  each 
station  is  shown  ;  in  reality,  there  are  a  large  number 
Pilot  wires,  leading  baok  to  we  station,  reveal  tke  pressore 
ediiliDg  at  tlw  seraral  pobia  of  attochmeat  of  f  eeden  l» 
network. 

Of  the  five  stations  mentioned,  two  receive  power  from  a 
central  high-tensiongeneratingstation  situatedatSaint-Oaen, 
on  the  banks  of  the  Seine,  these  two  beingthe  stations  of  tint 
BodlevatdBarb^isand  the  Faubourg  Saint-Denis.  Continuous' 
current  transformers  redofle  ike  higk'toiuuMt  eniMiittoa 
pressure  of  1 24  volts. 


Tta.9L 

The  three  other  stations  produce  low  tension  current*, 
each  having  their  generating  apparatus  oi  boilers,  sietm 
engines, anddynamos  supplemented  with  enormous  batteriet 
of  accumulators  charged  in  parallel  witk  the  lem|ie.  ilgJS 
shows  the  electric  arrangement  of  these  stsbooi.  us 
nci^'iilvo  |.ijir  of  the  dynamo  ,  ■.lu  u  j -umulatora,  aodoosof 
the  feeders  are  connected  to  the  negative  terminal  of  til 
switchboard. 

The  lines  eonnecting  the  high-tension  station  to  the  t«o 
snb-etations  in  Paris  are  (mrtly  overhead  Jind  partly  under- 
ground. Tho  overhead  portion  is  formed  of  copper  cahlai, 
generally  bare,  carried  ou  wooden  posts  by  means  of 
double-bell  porcelain  insulators.  TlMiindai|[roiindpoitioii 
of  theae  is  caixied  out  on  the  same  plan  m  tbal  d  ^ 
general  network  we  are  going  to  describe. 

In  general  the  eondnctors  are  formed  of  bare  cMtt, 
carried  by  porcelain  insulators,  sealod  with  sulphur,  upoo 
galvanised  iron  stems.  The  latter  are  nicked  at  Mclt 
end,  and  tiieir  lower  eztreni^  ia  dao  sealed  with  aolpinr 
Into  an  iron  frame  pkuied  in  the  oondait  Figs.  S9  and  SO 
show  these  cast  iron  plates,  wiUi  their  sockets  rimmed 
interiorly  for  receiving  the  inaulator  supports.  Figs.  31 
and  32  give  the  pceitioB  H  the  insulators  withia  tiie 
eoodoit  ahowa  in  section.  Tba  fiiet  of  theae  shows  bttk 
dSstributiog  BManeand  faeden,  wiiile  the  second  shows  oel? 
dietribtttiiig  aniBi. 


"  1  i...u....i  1 

\  !m 

Pro.  9, 

Fie.  27. 

This  large  district  is  supplied  from  five  central  stations 
situated  in  the  Rue  de  Bondy,  Hue  dcs  Filles-rHeu,  Quai 
de  la  Loire,  Faubourg  Saint  Denis,  and  Boulevard  Barbis. 

Tlte  distributing  network  is  composed  of  two  conductors, 
fed  hf  feeders  which  naiaitain  an  afanoal  eonataat  difference 
of  potential.  The  system  may  be  represented  schemati- 
cally,  as  in  Fig.  27.  in  which  the  letters,  A,  B.  C,  D. 


Fio.  30. 

The  conduit  is  formed  of  cement  concrete  made  on  ths 
spot,  and  laid  within  trenches  below  the  pavement  Tbii 
method  of  proceeding  enables  considerable  variation  truit 
the  straight  to  be  made,  and  gives  the  power,  often  vei) 
useful,  of  being  able  to  run  curved  condoitB,  and  thus 
singularly  facilitating  the  laying.  The  cover  ef  the 
conduit  is  formed  of  fla{p  of  moulded  cement. 

TlM  eaUea  an  faalened  to  tlw  imobton  bgr  mm  «f 
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special  screw  clampe  of  galvaoised  iron.  The  insulators  are 
ol  the  fonn  ahovn  in  Fig^  83  to  35.  They  are  farniibed 
at  the  upper  aorfue  with  two  bteral  projectioim  moulded 


Fio.  31. 


Fm.  32. 


on  the  body,  and  ribbed  on  thoir  lower  surface  to  receive 
the  horifODtu  her  of  the  elamp.  The  cable  is  firmly  fixed, 
by  means  of  screws,  to  the  bead  of  the  insulator.  This 
armngement  is  a  modification,  brought  about  bv  the  incon- 
'  in  tho  finfc  typo  of  inidatoii, 


X 


■1^ 


WtthH, 


Tta.  as. 

31  ami  32,  where  the  sqiMN  log  mm  apt  to  be 
by  unequal  Ughlening. 

fl'o  he  colli  inn  rii  ) 


off 


OBAWIMG  IN  CABLES. 


The  minor  improvements  in  apparatus  frequently  arc  of 
great  assigtancc  in  saving  labour  and  trouble.  We  here 
with  illustrate  a  piece  ot  apparatus  of  the  kind,  which  is 
■■|^dMVb«oMiMb•lM  MVM  a  good  dflil  of  traaUo 


and  money,  not  to  wgnak  of  tho  iMt  firailllMt 
hard  kngnage. 
When  drawing  eleetrie  eablai  into  pipes,  Oetleodor* 

Webber  casea,  or  other  conduits,  it  is  necessary  to  make  a 
secure  connection  between  the  cable  and  the  rope  by  which 
it  is  to  be  pulled  in.  It  is  also  necessary  that  such  connec- 
iaiam  ihould  be  aoudl  enough  to  pass  through  the  pipo  or 
eua.  The  method  usually  adopted  at  preaent  is  to  make  a 
splice  by  cutting  out  the  centre  strands  of  the  conductor 
and  "  marrying  "  the  outer  strands  to  those  of  the  rope. 
The  grip  designed  by  Mr.  Voyscy  avoids  this  waste  of  time 
and  material  It  canaiste  of  a  small  fernile,  2in.  or  3in. 
long,  tapered  inaide,  and  made  so  that  the  narrow  end  fits 
closely  to  the  conductor  for  the  cable.  The  fernile  is 
placed  on  the  end  of  the  conductor,  narrow  end  ioremost. 


the  insulation  beine  cut  back  or  3in.,  according  to  the 
length  of  the  lenruTe.  When  in  position,  a  tapered  pin  is 
driven  into  the  centre  of  the  cable,  and  this  spreads  the 
•trands  so  as  to  make  the  ferrule  grip  oiore  tightly  the 
more  it  is  pulled. 

On  to  the  end  of  the  rope  is  permanently  connected  a 
small  cap,  which  is  then  screwed  on  to  the  ferrule.  Thus, 
in  two  or  throe  minutes,  a  joint  (of  smaller  diameter  than 
the  cable)  can  be  made  capable  of  surtaiuing  any  stnin 
required.  Aftor  the  eaUa  u  dfawn  in  the  fmrada  can  he 
eanly  removed  hy  teUog  out  the  tapered  pin,  whieh  ie 


Fio.  2. 

provided  with  a  small  head,  so  that  it  can  be  knocked 
without  difficulty.    It  has  also  great  advantage  over  an 

onlinary  splicf.  wliich  may  "  ruck  up''  when  lining  drawn 
over  sharp  bends.  The  saving  of  expense  and  time  may 
be  shown  by  giving  the  cost  of  the  present  method.  Let 
us  take  a  "/ii  cable,  and  the  coat  is  as  (oUowe : 

Si  d. 

Jointer,  1}  hoiuBBMkiqg  and  aamsktngaplifle  ...    1  0 

10  men  one  hoarawalttngsaoM   S  0 

lit.  fiin.  cable   11  • 

RofM  wsatSk  tqpe  far  covering  spUosb  de.....   0  6 

18  0 

The  grip  has  been  succcssfull}'  usoil  in  iltawing  in  cables 
into  CalleDder'B  casing,  and  ita  action  ia  perfect.   It  has  a 


Vio>  3. 

great  advantage  over  the  ordinarj'  splice  when  drawing 
round  abarp  bends.  It  has  been  estimated  that  the  cost  of 
preparation  for  drawing  in  a  *Vn  cable  is  about  18s.,  er  if 

the  men  hauling  can  be  elsewhere  employed,  and  have  not 
to  wait  on  the  jointer,  at  13=  ,  the  greater  part  of  this  being 
due  to  destruction  of  cable.  \\'ith  the  patent  ^rip  a  joint 
is  made  in  a  couple  of  minutes  or  so,  instead  of  m  as  many 
hwm,  and  the  waste  of  eable  ts  eseeedii^ily  smell.  Tlie 
i^rip  is  made  of  bar  steel,  so  as  to  have  it  as  strong  as 
possil)!c.  The  accompanying  figures  explain  themselves. 
Fig.  1  shows  the  grip  as  fastened  to  the  cable.  Fig.  2,  a 
section  when  so  fast ;  and  Fig.  3,  the  various  parte  in 


Digitized  by  Google 


348         THE  ELECTRICAL  ENGINEER,  OCTOBEIi  9.  189  L. 


ELECTRICAL  ENQINEER. 

FHae  Tbntgmm ;  FMt  IkM,  TtafMpanee  Half^aniif . 

Editorial  and  Publishing  Offlees  : 
189-140k  SALISBURY  COURT,  FLEET  STRBBT, 
LONDON,  E,C 

TO  OOUBIPOlDIITt. 

AU         Bt$tntd.  Sterdariu  amd  Mmmfm  «f  Companies 

art  invited  to  furnish  notice  of  Afc//in/;s,  L<siie  of  New 
ShareSt  JndatlationSf  Contradtt  and  any  it^ormation 
tuimtdui         .BlMHeirf  JgWyiimriwy  kMcA  may 

interesting  io  cntr  readers.  Invenlors  are  informed  thai 
any  aceomt  of  their  tmwiUwtu  mbmitted  to  m  will 


><g wwimiiiiigrifaM mftwArf /«■  <*g  JMifar thrndd  beaddrmei 

C.  H.  W.  Bioos,  1S9-I40,  Saliibwry  Court,  Fleet  Street, 
Itondon,  S.G,   AmmjpiMU  OMitnMiiuaitieiM  vM  nai  be 


TO  ADVERTISERS. 

Advertisements  should  be  addrfsscd  to  llu  ruhiu^hrr,  13y  i40, 
Salii^ntrif  Court,  Fleet  Street,  B.C.,  and  nhmdd  reach  him 
not  later  than  noon  of  Thmtiaig.   8pMi«l  Twnw  /or 

'!  yrri'-  ■  r-m  be  arranged  on  applicalion. 

SITUATIONS  VACANT"  and  "WANT  PLACP.S"  Advertlge- 
nenU  will  b«  ohargmi  aA  TMR££  WORDS  for  ONE  PENN  t 

«l«k  a  ■nUMUM  ohaMi  of  ■nfUOB. 


n>  ■QBMBlllBI. 

Thk  Elkitricai,  Enginkkr"  can  bf  had,  hy  Order,  frvm 
any  Newsagent  in  I'own  or  Comtry,  and  at  Uie  various 
MaUuoff  StaHetu;  or  ii  coil,  ^  frtfmti,  he  supplied 


UviUmi  faaKdom   3«.   3d.     ...     da.  fed. 

Withiu  the  I'osul  Unitrn  4>.  4J.  ...  U».  U<1 
Othnr  rUcw   4«,  lOd.     ...     9*.  iW. 


I3a.  Od. 
17«.  4d. 
IB*,  bd. 


(Pott  Free  Payable  in  Advaiicu.) 


Cheques,  Post  Office  and  Postal  Orders  tor  duhscnptmis 
and  .IdvaiisemeHtt  tkoM  bt  nude  pa^ahU  to 
C  H.  W.  Bwios,  1^%140,  Salisbury  Omrt  FUet 
Street,  London,  and  be  crossed  "  Union  Bank." 

BomD  TOLama. 

f^oh.  I.  lu  VII.  I'lic/iuine,  >m!ic  »rrtcj,  «/  "Tub  Klkutuical 
Knoikkku  "  ar«  now  read^f,  and  can  he  had  bitmui  tn  binie  doth, 
fU  iMm^t  priM  ft.  9d,   ^Miiml«r»  can  hate  their  otm*  copies 


mPORTAMT  N0T1C£. 

fFt  may  occajtiuiutUy  fMow  tin  lead  of  m*r  American  Cbntem* 

poraries,  tsptcittily 

are  tuM.  backtcard  m»  atkitu/  lhe%r  fritttd*  Io  do  aii  they  can  for  the 
wdfanef  ^  paper.  Weeukomr  friemU  to  nmembu'  tu.  Jfo 
P ,ij,.  r  'hat  irr  .  in  r,  nue»  Sttbttribers  or  Adv«rti»»rM.  Aor 

do  ti* ;  iTt  f<Kt,  fw  tHciU  them,  bdiepittf  thai  Ihey  viil  get  tali 
teduefor  thew  Momy. 

toflkeptiptrmttUtmtiinnqiMit. 


BUROPBAN  SIMS-EDISOM 

It  is  vulgar,  and  no  doubt  libellons,  to  write  of  m.- 
company  prouiolcd  that  it  is  a  swindle,  known  uii 
intended  to  be  a  swindle ;  yet  if  the  truth  uouid  a 
writteo,  thftt  11  }vtst  the  description  of  a  laxgis  per- 
cental <tf  the  companies  floated  at  the  procnt  dftj 
We  are  unable  to  characterise  the  ncwly-promoU: 
Sima-Edison  Company  by  any  such  vulgar  title — HiS, 
thftt  wtt  flhodd  bedtate  to  do  so,  libd  or  no  Gbd.  i 
we  had  the  neoessavy  ialbniiAtioD  to  judge  tlw 
particular  case.  There  are  only  two  ways  of  kcowm; 
the  exact  status  of  a  company:  (1)  by  being  bebik 
the  seeaes  from  the  start,  (2)  waiting  for  the  lapseof 
time  to  ptove  that  wbibhiBgood.  There  is,  howsffct, 
a  third  means  by  which  those  who  are  m; 
wilfully  blind  may  see  a  little  and  imagine  more 
The  blurred  outline,  and  the  utmost  stretch  of  ita 
imagination,  however,  Ml  £ur  ibort  of  oeitaiD^. 
So  it  is  in  discussing  the  probable  history  of  the 
Sims-Edison  Torpedo  Company.  The  real  informA- 
tion  at  our  command  ox  at  the  commaad  of  aii/ 
investor,  is  so  meagte  that  ftom  it  alone  xho  penoa 
ought  to  have  subscribed  a  siugle  hal^enny.  Tho6« 
wlio  have  applied  for  shares,  have  "  gone  it  blind.' 
They  may  have  drawn  a  winner,  though  ttk 
probability  points  rather  to  a  blank. 

To  particularise — ^this  company  has  been  ImnelMd 
hy  financiers  who  know  their  business.    They  hav^ 
simply  to  get  the  capital,  and  the  promoters  takt 
from  the  capital  the  prearranged  plunder.  To  get  ik* 
capital  good  nameo  are  neoeeaaiy-4hat  is,  names  of 
men  unconoected  with  previous  great  failona,  end 
in  whom  the  public  may  he  expected  to  have  some 
confidence.  A  certain  part  of  the  payment  to  vendon 
goee  into  the  pockets  of  men  who  nnderwiite  the 
capital.    Til  this  crwe  the  names  are  pat  fonmd, 
and  I'loU.OOO  sinnehow  or  other  f^oes  to  the  vcndr-r- 
Now  £160,000  out  of  i:201,000,  the  capital  of  ih. 
company,  is  a  large  slice,  bat  it  leaves  i'jl.O&J 
working  capital.    lu  other  words,  ttie  pvospeetw 
states  distinctly  that  altout  .1'50,0()0  is  a  sufficient 
capital  for  the  company  ;  yet  it  is  watered  to  aboai 
four  times  that  amount — or  for  every  £i  the  com- 
pany gets,  £3  is  paid  away.  What  does  it  get  for  this 
S:ir,0,000  ?  a  sei  ics  of  patents,  benefits  of  application 
lor  patents,  pattoius,  moulds,  designs,  etc.    W'u  will 
produce  designs,  moulds,  patterns,  and  patents  u 
good  as  these  have  yet  proved  to  be,     Itfr..  and 
should  like  to  see  £150,000  for  each  set.    Bat  then 
is  worse  behind.    There  are  1,000  founders'  shares, 
and  the  vendors,  of  course,  have  got  these,  as  they 
are  permitted  to  do ;  and  shoold  the  company  «uq 
over  10  per  cent,  the  owners  of  the  fonuders'  shara 
take  one-half  the  surplus.    Once  more,  what  is  the 
company  to  get  for  ilSO.OOO?  The  patents,  dcsijni' 
etc.,  of  a  torpedo  controlkd  by  electricity.  Now, 
there  are  five  hundred  men  in  this  country  any  od« 
of  whom  will,  for  a  sum  of  £bOO,  desi^  as  efficient 
an  electric  contrul  as  that  of  the  Sims-Edison— wll 
design  apiece  of  apparatus  that  shall  carry  an  explosive 
as  heavy  as  that  in  the  Sims-Edison  torpedo ;  that  can 


Ly  Google 


THE  ELECTRIOAL  ENGINEER,  OCTOBER  9,  1891. 


349 


be  lowered  or  raised  out  of  the  water ;  that  can  be 
moved  through  the  water,  and  its  coarse  directed  as 
eaailj  wod  w  effectively  fui  can  the  Sime-Ecliaon 
torpedo.  There  is  no  patent  in  designing  a  watertight 
chamber,  for  exLiinple,  with  valves  electrically  con- 
tFoU«d — that  can  be  tilled  or  emptied  of  water  by 
electrically-contxolled  apparatus.  The  Sinu-Edieon 
mechanism  w,no  donht,  pretty ;  but  that  it  is  worth 
£150,000  is  placinr;;  an  altnLjetlu-r  iinaf^nalive  vtilue 
upon  It.  Divide  that  amount  by  30,  and  you  have 
the  outside  value.  A  quotation  from  the  Times  is 
given  in  the  prospeetus,  in  which  the  advantages 
of  ;^  I  application  of  the  Sims-Edison  design  to 
lifeboats  is  extolled  No  one  with  an  extt^nded 
knowledge  of  the  subject  could  have  written 
tiie  article  containing  the  paragcaphp  and  only 
(me  revelling  in  the  depths  of  abadnte  ignor- 
ance can  beUeve  what  it  says.  "The  boat 
they  have  designed  [not  built  or  triedj  could 
be  sent  through  the  sarf  for  miles  np  and 
down  the  coast  if  necessary,"  etc.  No,  sir;  no 
boat  ever  built  or  over  designed  could  he  mannen%Ted 
miles  up  and  down  the  coast  through  the  surf  during 
ft  heavy  storm  by  any  electrical  devices  at  present 
known,  the  boat  being  controlled  thioogh  wires  con- 
ucctcd  with  fi  stationary  dynaiijo  on  shoro.  Tf  the 
company  imagines  that  it  will  obtain  an  income  from 
the  construction  of  lifeboats  it  is  woefully  mistaken. 
DavidV  example  will  be  followed,  and  we  shall  con- 
tinue to  use  the  boats  whose  qualities  and  capa- 
bilities are  known  by  long  trials,  and  not  put 
tbese  away  for  untried  concerns  even  to  please 
patttitees  and  promoters.  Again,  the  English  Govern- 
ment probably  knows  mure  of  the  capabilities  of 
cic'Ctrically-controHed  torpedoes  tliun  the  whole 
world  outside,  and  it  will  be  dilhcuit  to  convince 
them  that  Sims-Edison  has  produced  a  better 
weapon  of  offence  and  defence  than  they  already 
have  in  the  Whitehead  and  the  Brenimn.  We 
uotice  that  mention  of  the  latter  torpedo  is  carefully 
Mt  oat  of  the  pruspectns.  A  closer  examination  of 
the  words  of  the  prospectus  will  show  how  indefinite 
is  its  laagnafre,  and  how  easily  it  will  he  to  say  in 
the  future  this  or  that  was  not  promised,  in  faet, 
ittissunnise — thus  "is  beUeved  to  be";  "among  liie 
advantages  claimed  *' ;  "  every  important  port  pre- 
sents afield";  "  the  extent  of  the  dimaiidcau  readily 
be  understood  "  ;  "  on  ternis  the  dncctors  believe  to 
be" ;  "  have  expresbed  their  willuigiitjBs '" ;  "  a  trial  has 

been  amuiged  to  take  place";  "should  this  company 

sell,"  and  so  on.  A  paragraph  in  the  prospectus, 
evidently  intended  to  incite  investors,  is  to  the  effect 
that  the  United  States  Goverument  has  adopted 
this  torpedo.  That  may  be  so,  bat  each  adoption  is 
no  benefit  to  the  "European  Sims-Edison  Com- 
pany," for  they  certainly  will  not  supply  the 
American  market.  Patents  have  beeu  obtained  in 
En^and,  Fcuiee,  Belgium,  Aostcia,  Lnxerabourg, 
and  Italy.  Of  coarse  the  company  has  the  right 
to  future  applications  for  patents  in  I'urope, 
l^udia,  liurmah,  and  British  Colonies.  Has  apph- 
<!*tion  been  made  in  Genuauy,  and  if  so,  has  it 
beonreftued?  What  is  the  estimated  value  of  the 


Luxembourg  patent  ?  Is  it  added  to  make  a  more 
imposing  Use  ?  What  about  Russia,  Greece,  Holland, 
Dcmmark,  Norway  and  Sweden,  Turkey,  and  Spain  f 
These  countries  are  given  as  employing  torpedo- 
lioats,  hut  not  as  having  ratified  the  invention  by 
patents.  Altogether  the  prospectus  is  the  most 
badly  vrorded  of  any  we  have  ever  seen,  and  the 
whole  concern  seems  a  huge  joke  to  see  how  iar  the 
pui)lic  will  have  confidence  in  a  sounding,'  title  and  a 
set  of  taking  names,  rather  than  a  keen  desire  to 
establish  a  paying  business.  Investors,  remember 
that  yon  pay  away  MS  for  every  £1  usefoUy  employed 
by  the  company,  and  the  foonders'  ahans  take  the 
cake  when  there  is  any. 


THE  PK0FBS8I0M. 


Mr.  Cutbbert  Hall  in  an  article  given  elsewhere 
discusses  from  one  point  of  view  the  entrance  into 
the  profiession  of  electrical  engineering.  We  are 
not  quite  sure  that  these  views  aooord  with  the 
majority.  As  salaries  go,  £900  a  year  is  not  to  be 
despised,  nor  is  it  nsnally  thou^dit  that  a  collcf^c- 
traiued  man  is  better  than  one  who  has  worked  his 
way  up  through  the  shops.  We  shall  not,  however, 
attempt  to  disease  the  whole  qaesti<m,  but  only  to 
refer  to  one  point  that  is  too  frequently  overlooked 
by  younij  men.  They  seem  to  imagine  that  if  a 
local  authority  advertises  for  an  official  to  fill 
a  newly-«reated  post  in  eleetncal  engineering 
matters,  that  official  is  to  expect  the  salary  of 
a  prime  minister  or  the  manager  of  a  London 
gas  works.  Local  authorities  know  that  in  moat 
instances  the  work  attached  to  the  new  department 
will  for  some  time  to  come  be  comparatively  light, 
and  that  it  will  f,Tow  as  years  pass  on,  and  lii^ht  and 
power  gradually  develop.  We  are  uuder  the  impres- 
sion, then,  that  to  expeot  large  salaries  is  a  vain 
expectation,  and  that  interested  parties  had  better 
make  up  their  minds  to  accept  a  small  salary  and 
hoj^e  for  its  increase  with  the  •^•'rowth  of  their  work. 
GaB  mauagerb  have  to  contemplate  the  gradual 
working  thdi  way  to  the  important  and  better  paid 
posts,  and  electrical  engineers  will  have  to  follow  the 
example  thus  set  them. 


BUECTBICAI.  BNGIMBBRS  AT  PLAY. 

The  end  of  the  summer,  or  the  b^pnning  of 
antamn,  sees  the  commencement  of  the  meetin;^ 
season  which  holds  sway  during  the  long,  dark 
evenings.  Many  of  these  meetings  are  intended 
to  provide  mental  pabnlnm;  o&ers,  and  probably 
the  better  appreciated,  provide  for  social  inter- 
course. The  meetings  of  the  Electro-Harmonic  are 
of  the  latter  kind.  They  form  an  excuse  for 
membMS  of  the  profoasion  to  release  thdr  business 
manner  and  to  meet  each  other  as  "  hail  fellow 
well  met."  Music,  vocal  and  instrumental,  is  the 
great  attraction.  The  first  meeting  of  the  session 
was  held  on  Friday  eveuing  last,  when  our  artist 
vraa  cmng^ed  in  aa  an  eleotrioal  engineer,  and  has 
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in  llu;  accoinpaiiyiiif;  picture  endeavoured  to  delineate 
the  scene.  The  njoment  he  has  chosen  is  one  when 
Mr.  Gatehouse  is  producing  sweet  sounds  from  that 
king  of  instruments,  the  violin.  The  next  concert 
of  the  society  is  on  November  Ci. 


LAUFFEN  SWITCHBOARDS. 


Fio.  1. — Low-Tcimiou  Switchboard. 

Tho  accompanying  illustrations  of  the  switchboards, 
Figs.  1  and  2,  used  in  the  Lauffen-Fraiikfort  traDsmisiion 


ex|)erinienta  explain  themselves,  while  Fig.  3  is  another 
view  of  the  transformer  aa  described  in  our  issue  of 
September  2oth.  The  current  is  generated  at  60-70  volu 
at  LaufTen  and  pa-ssed  through  fuses  and  low-tension 
switches  to  the  transformer.    There  are  no  switches  in  the 


Flu.  2.— Switchboard  nt  Lauffen. 


high-tension  circuit ;  but  the  current  passes  through  high 
tension  fuses  of  three  sets  of  two  copper  wires  in  parslUl, 
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each  '15  millimetre  diameter  (about  No.  34  gauge),  6ft.  Gin. 
in  length,  eti etched  between  the  first  two  |>ole8.  The 
whole  of  the  300  h.p.  passes  through  these  six  thin  wires. 
At  every  railway  station  along  the  line  is  a  stout  length  of 
copper  wire  of  V-shape  invertwl,  hung  over  the  three  wires, 


Fio,  3. — LaufTon  Transformer.    Sectional  Elevation. 

which  can  be  drop])od,  and  so  blow  the  fuses  should 
necessity  arise. 


THE  PROFESSION  OF  ELECTRICAL  ENGINEERING. 

BY  H.  CUTHBERT  HALL. 

If  a  young  man,  or  youth  leaving  school,  wishing  to 
become  an  elertrical  engineer,  seeks  advice  as  to  what 
course  he  shall  pursue  in  order  to  achieve  the  desired  end, 
he  is  usually  told  that  one  of  three  courses  is  open  to  him, 
either  of  which  is  calculated  to  provide  him  in  a  greater  or 
less  degree  with  the  equipment  which  he  needs. 

If  be  is  pecuniarily  well  oiT,  he  may  go  to  a  university 
and  study  mathematics  and,  perhaps,  the  theory  of  elec- 
tricity, and  then  proceed,  on  leaving  the  UDirersity,  to 
attach  himself  to  a  firm  of  electrical  engineers  as  an  articled 
pupil,  there  gaining  that  practical  knowledge  of  his  profes- 
sion which  his  university  training  will  enable  him  to  receive 
to  the  greatest  advantage.  Or  he  can,  without  any  special 
theoretical  training,  join  a  firm  immediately  on  leaving 
ichool  and  endeavour  to  acquire  such  theoretical  knowledge 
as  is  attainable  after  his  day's  work  in  the  factory  is 
done  The  third  alternative  which  is  open  to  him  is  to 
join  one  of  the  numerous  technical  colleges  which  profess 
to  combine  theoretical  with  practical  training,  and  to  turn 
out  efficient  engineers  after  a  one  year's,  two  years',  or 
three  years'  course. 

Of  these  three  courses  the  former  is  undoubtedly  the 
best,  as  by  following  it  a  man  is  enabled  to  acquire  both 
theoretical  and  practical  training  under  the  most  favourable 
conditions.  The  second  course  probably  comes  next  in 
order  of  merit,  but  the  theoretical  training  is  necessarily 
placed  at  a  great  disadvantage  by  the  fact  that  it  has  to  be 
pursued  when  the  student  is  wearied  with  physical  labour. 
The  third  course  is  perhaps  the  least  advantageous  of  the 
three,  as  in  the  endeavour  to  simultaneously  acquire 
practical  and  theoretical  knowledge  the  student  not 
infre(|uently  fails  in  satisfactorily  acquiring  either  the  one 
or  the  other. 

Whichever  course,  however,  is  ultimately  decided  uuon 
*f>d  pursued,  involves  the  expenditure  of  a  good  deal  of 
^nie  and  money,  and  the  person  in  question  not  unrea- 
Mnably  looks  forward  to  receiving,  at  the  end  of  his  appren- 
ticeship, a  return  in  some  measure  proportioned  to  the 
trouble  and  expense  which  he  has  incurred.    But  in  this 


respect  he  is,  in  nine  cases  out  of  ten,  most  grievously  dis- 
appointed ;  for  some  of  the  best  firms  of  electrical  engineers 
are  not  ashamed  to  ofier  men  of  exceptional  education, 
ability,  and  training,  salaries  which  would  be  regarded  at 
poor  by  the  average  City  clerk. 

To  the  uninitiate<l  it  would  seem  incre<lible  that  in  order 
to  properly  qualify  for  the  position  of  electrical  engineer  it 
should  be  necessary  to  spend  several  years  in  preparation 
without  receiving  any  pecuniary  advantage,  and  to  have  to 
go  to  the  expense  of  paying  a  premium  and  college  fees, 
and  that  at  the  end  of  the  term  of  preparation  a  salary 
should  be  offered  very  little  higher  than  would  bo  paid  to 
a  raw  youth,  fresh  from  school,  on  entering  a  commercial 
house.  As  an  instance  of  what  frequently  occurs,  the  career, 
based  on  actual  facts,  of  an  electrical  engineer  may  be  cited, 
and  may,  j>erhap8,  prove  not  uninteresting.  It  is  briefly 
summed  up  as  follows  :  Preliminary  education  at  a  public 
school ;  proceeded  to  Cambridge  ;  came  out  in  the  mathe- 
matical tripos  a  fifth  wrangler ;  spent  three  years  as  an 
articled  pupil  at  a  well-known  firm  of  electrical  engineers  ; 
became,  on  expiration  of  term  of  articled  pupilage,  a 
member  of  their  staff,  at  a  salary  of  £100  per  annum. 
Cost  of  three  years  at  Cambridge,  about  £800 ;  premium 
to  firm  of  engineers,  £300 ;  salary  received  after  six  years' 
training,  £100  per  annum. 

Now  here  is  the  case  of  a  man  of  considerable  ability,  as 
proved  by  the  degree  which  he  took,  laying  out  over 
£1,200  in  preparation,  and  after  six  years  receiving  a 
salary  of  only  £100  per  annum.  And  this  is  no  exaggerated 
case,  but  quite  as  good,  if  not  better,  than  is  the  fate  of 
nine  out  of  every  ten. 

In  reply,  it  may  be  urged  that  the  profession  offers  many 
prizes,  which  really  firstrclass  men  obtain ;  but  this  is  not 
the  case,  for  positions  in  England  worth  over  £500  per 
annum  are  decidedly  exceptional. 

A  short  time  ago  an  important  town  in  the  West  of 
England  advertised  for  an  electrical  engineer  to  take  charge 
of  the  central  lighting  station  there,  and  in  order  to  obtain 
so  important  a  position  a  man  would  certainly  have  had  to 
have  been  able  to  claim  a  considerable  experience  of  this 
class  of  work,  nor  would  it  have  been  of  much  use  for  a 
very  young  man  to  offer  himself  for  the  post ;  yet  for  this 
important  position  the  paltry  salary  of  £300  per  annum  was 
offered.  A  director  of  several  large  electric  lighting  schemes 
recently  admitted  in  conversation  that  he  was  surprised  to 
find  for  what  low  salaries  really  efficient  men  could  be 
obtained,  and  the  enumeration  of  instances  might  be 
multiplied  of  men  holding  important  positions  in  connection 
with  electric  lighting  schemes  and  firms  of  electrical 
engineers,  at  a  remuneration  which  would  be  considered 
insufficient  for  a  responsible  man  engaged  in  a  branch  of 
commerce  which  required  no  technical  training  or  education 
above  that  afforded  by  the  Board  schools. 

In  the  case  of  electric  lighting  schemes  some  slight 
excuse  may  be  offered  for  the  payment  of  such  low  salaries, 
because  in  so  many  instances  no  dividend  has  been  earned, 
but  where  a  firm  of  electrical  engineers  and  contractors  is 
in  question  it  is  notorious  that  large  fortunes  have  been 
made  of  late  years,  and  similar  excuses  cannot  therefore  bo 
offered  by  them  for  the  under()aying  of  their  employes 
which  so  frequently  exists. 

The  reasons  for  the  exceptionally  bad  position  of  electrical 
engineers,  as  compared  even  with  other  classes  of  employ^, 
are  several  in  number,  and,  perhaps,  even  a  cursory  inspec- 
tion of  them  may  suggest  at  any  rate  a  partial  cure. 

The  profession  has  undoubtedly  many  advantages.  The 
immunity  which  it  offers  from  the  drudgery  of  the  desk  ia 
a  great  attraction  to  many,  and  the  fact  that  applied  elec- 
tricity, as  a  science,  is  comparatively  in  its  infancy,  induces 
many  to  join  the  ranks  of  electrical  engineeiing  who  would 
feel  little  interest  in  more  benten  tracks.  But  in  one  sense 
this  very  attractiveness  is  a  bane  of  the  engineer,  for  many 
men  are,  at  any  rate,  partially  reconciled  to  receiving 
insufficient  salaries  because  of  their  fondness  for  the  work. 
But  the  primary  cause  of  the  low  salaries  which  are  paid  ia 
undoubtedly  to  be  found  in  the  fact  that  no  test  is  imposed 
by  any  responsible  body  on  those  who  wish  to  enter  the 
profession.  In  fact,  anyone  can  call  himself  an  "  electrician," 
from  the  local  ironmonger  upwards.  The  consequence  is  that 
the  profession  is  crowdedwith  a  number  of  incapables,  whom 
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IkVWyeldlllMltary  examination  would  prnKahly  he  tho means 
of  ^*«eding  out.  Of  cohfrc  these  men  c1  0  not  often  ol)t:iiri 
responsible  poeitions,  Imt  the  fact  of  the  supply,  iilthough 
of  an  inferior  quality,  being  so  larg«,  seriously  dutrinieiiUi 
tlioM  wko  an  iwUy  eom^stont  to  hold  positions  of  tntst 

lenorance  and  inexperienco  in  an  elcctiical  engineer  arc 
productive  of  results  quite  as  disastrous  as  would  be  the 
display  of  similar  qualities  in  many  professions  which  are 
now  [irivileped.  To  he  a  really  first-class  oletlrical  engineer 
demands  much  patient  work  end  more  than  average  ability, 
•nd  it  ie  quite  time  that  some  duly  accredite<]  )>o<ly  took 
in  hand  the  task  of  putting  the  profession  of  electrical 
cngineoring  on  a  footing  bettor  bofittifij;  ite  dignity  »nd 
importance. 


801IB  DBTAItS  OF  THB  CABB  AND  MAllAGEUMT 

OF  AN  APC  LIGHTING  SYSTEM  AS  PfiACTlSED 
IN  THS  MUNICIPAL  OF  ST.  LOUI&* 

BY  JAMKS  I.  AYKK. 

As  central  station  men,  it  seeai^  to  me  that  we  i>hould 
demand  of  each  other  as  much  knowledge  of  the  practice 
»nd  ttqwience  u  it  is  practicable  to  give.  la  fact,  if  this 
aasodatkm  is  to  bo  useful,  our  meetiogs  sboaM  be  largely 
"experience  meetings,"  and  the  practical  expeiience  of 
those  engaged  in  the  development  of  the  lighting  and 
kindred  industries,  if  given  liberally  at  each  meeting,  would 
be  foiiowed  cloaely  by  those  interested  ia  tbe production  of 
deetrieal  apparatus  Sad  supplies,  and  would  do  much  to 
ad  vancc  the  business  and  improve  appliances.  Beiieviiig 
that  we  are  hers,  as  central  station  managers,  for  mutual 
improvement  and  for  tSm  in»  interekiflge  of  ideas  and 
ezperienco.  I  hwre  prseumed  to  waeent  you  with  a  limited, 
tbougli  doubtless  dry,  outline  of  tbe  practice  which  obtains 
in  the  central  station  under  the  writer's  charge. 

The  station,  as  designed,  baa  a  working  cafxicity  of  6,000 
arc  lights,  and  is  now  operating  tlaily  3,500,  and  about  200 
constant-ourtent  motors.  Two  thousand  of  these  liuhts  are 
distributed  over  an  area  of  60  sauare  miles,  suspended 
between  and  from  poles  HOft.  and  65ft.  in  length,  at  a 
height  uf  from  30ft.  to  TtOfL  abovu  the  roadway,  an  average 
distance  apart  of  abont  900ft,  and  used  for  street  lighting. 
The  motors  and  about  1,500  lamps  are  operated  for  the 
usual  varied  senriee  of  private  eonaumers.  Sixty  nine 
circuits  3upi)1y  the  lamps  and  motors,  containing  about 
1,200  miles  of  wire  and  supported  on  12,000  poles. 

For  generating  the  current,  we  have  six  600-h.p.  Corliss 
engines^  which  drive  300ft.  of  shafting,  from  which  an 
driven  65  60-light,  uid  IS  80  light  '2,000-c.p.  arc  dynamcn. 
The  arrangement  of  tbe  dynamos  is  such  that  we  have 
ample  room  for  the  care  of  85  machiaea  on  a  Hoor  s^aco  of 
about  1 00ft.  by  4.''>ft.,  and  are  able  to  operate  a  large  number 
of  dynamos  with  a  very  limited  amount  of  help.  Four 
boya,  and  one  young  man  of  very  limited  experience,  care 
for  all  the  machine^  ilnnn;?  'ho  night,  in  an  oiuircly  batis 
factory  manner;  while  a  sunaule  man,  with  throe  assistants, 
give  the  necessary  caie  to  the  dynamos  during  the  day. 

Tbirty-oDc  trimmers,  with  horses  and  carta,  travel  about 
SOO  miles  a  day  to  renew  the  carbons  in  tbe  street  lamps. 
The  averagf:  ntimhpr  r>f  lamps  t.o  each  of  these  trimmoi's  is 
68.  Sixteen  tritimieiti  care  for  the  1,500  comoiorcial  lamps. 
Five  inspectors,  or  troublemen,  with  carts  and  horses,  care 
for  the  lines  higbt  and  day,  answer  fire^larms,  locate  ianltA 
and  eorraet  minor  troubles  on  the  lines.  Two  day  and  two 
night  inspectors  care  for  tbe  commercial  arc  and  2,500 
incandescent  lamps.  A  stable  of  20  horses,  in  adiiitioii  to 
the  40  hoi-aes  owned  by  the  trimmers  and  insj)e<:tors,  is 
required.  Tbe  maintenance  of  60  vehicles  justities  a 
blaeksmiih  and  waggon  shop^  whleh«  with  the  stable, 
rcip.iirp  the  service  of  <A^jh'.  men.  Two  men  care  for  the 
shafting  .uul  throe  enginoeii  ti;d  lour  oilers  for  the  en<;inc- 
room.  In  the  boiler-house,  where  there  are  300  h.p 
boilers,  there  are  two  pump  men,  with  two  assistants,  12 
stohwrs,  one  boiler  cleaner,  and  six  coal  shovelers.  These, 
together  with  an  average  force  of  35  line  and  ground  men, 
foremen,  chief  trimmer,  chief  in8(>ector,  superintendent  uf 
Moei,  Storekeeper,  repair  shop  employt's,  carpenters,  clerka, 

*P«inr  lead  befon  the  Ccavsatioo  of  the  National  filaotrio 
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etc.,  constitute  a  force  of  about  170  men.  A  very  hne 
{jercentage  of  these  men  are  called  upon  to  perfurm  duise* 
which  are  simple,  yet,  liecause  of  their  extreme  newness, 
are  not  thoroughly  comprehended  by  them.  '  To  g|«t  tks 
best  resulla,  each  man  requires  clearly  written  rules,  as  ft* 
of  them  as  possible  and  their  rigid  enforcement.  In  all 
])ractico  this  is  the  wise  way  to  put  it ;  but  it  is  abaolutelj 
necessary  that  it  be  so  with  a  large  force,  where  many  of 
the  men  do  their  work  iodepeodently  and  free  from  tfas 
constant  supervision  of  a  foranmn. 

In  the  rwn  M=f>il  j's  an  office  at  the  station  by  the  in- 
s[)ectors  and  foremen  are  city  maps,  mounted  on  boani«, 
where  the  locations  of  the  lamps  are  indicated  by  tacks  and 
the  circuits  by  strings.  For  tbe  central  part  of  the  city, 
where  there  are  many  cireuits  on  l&e  same  line  of  polsi, 
each  circuit  ia  shown  on  a  separate  map  of  that  section.  A 
number  of  [jrinted  slips,  which  ropre.sont  a  polo  vnth  crws- 
arms,  indicate  the  location  of  the  wires  on  the  poles  on  iht 
difi'erent  btreets  traversed  by  the  different  circuits.  An; 
change  of  circuits  is  noted  on  a  separate  blank  when  the 
work  is  ordered,  and  when  c'niiiilc'od  the  maps  are  cor 
reeled  to  correspond.  It  takes  hut,  a  few  days  for  a  nui. 
to  become  quite  familiar  with  the  circuits,  by  keeping  them 
so  conspicuously  placed.  In  lat^  atatioos  this  method  oi 
indicating  circuits  ie  almost  indisponaaUe^  and  wHI  pnm 
of  ^reat  value  if  used  in  Rmallor  ones 

I^or  testing  purposes  we  have  a  poi  ialjlo  uu:kuiLtii<.r  for 
indicating  speeds,  two  Thomson  inclicators  for  the  enginf* 
A  recording  steam  gauge,  two  standard  ammeters  and  t 
voltmeter  reading  to  5,000  volte  for  the  dynamo40om ;  on 
each  circuit  a  spring  socket  for  attaching  ammeters  am!  i 
current  indicator  for  indicatitig  the  direction  the  current  u 
flowing  tlirough  the  circuit  ;  near  the  lightning  arre-t«n 
on  the  up^)er  Hoor,  a  switchboard  specially  arranged  for 
testing  only ;  a  Wheatetone  bridge,  magneto  beU^ebe.  Hm 
engines  are  indicated  once  each  day. 

Evaporation  boiler  tests  are  luade  every  month  to  m 
that  the  quality  of  coal  is  maintiined  at  the  standard.  All 
the  circuits  are  tested  four  times  eaob  day.  All  livecireaiu 
during  tbe  day  are  tested  for  grounds,  and  all  othen  for 
apparent  open  circuits  as  well.  In  addition  this,  all  cir 
cuits  aie  tested  while  alive  by  taking  volt  and  ammetei 
readings  simultancuusiy.  The  number  of  mil^  of  wire  and 
number  of  Umps  being'  known,  any  material  increase  in  the 
energy  consumed  gives  evidence  of  a  fault  not  always 
discovered  by  other  methods.  In  testing  for  groimd?  oti 
circuits  not  alive  a  strong  magneto  bell  is  used.  ¥oi  -^'d 
other  testing  a  battery  current  of  from  30  to  50  volt«  is 
used,  and  the  circuit  is  required  to  pass  at  least  one  ampere 
to  operate  an  ordinary  calf  bell,  when  this  bell  is  pisead 
in  series  with  a  circuit  which  has  raoro  resistance  tbm 
will  pass  this  current  at  the  pressure,  the  circuit  ia  a< 
once  inspected  and  the  fault  located.  In  locating  tit 
trouble,  one  side  of  the  bell  eiroutt  is  connected  to  the  liw 
and  tbe  other  to  earth.  Tbo  inspector  or  tronUwu 
carries  a  similar  br  ll  v,  i*h  him,  which  bo  connects  in  wriw 
with  the  earth  and  iiuc  at  various  points,  until  thefsultii 
located.  The  value  of  circuit  testing  with  low  voltage 
keenly  appreciated  by  those  who  have  practised  iu  Wbeo 
the  circuits  arc  alive,  ammeter  readings  are  reeorM  tmj 
two  hours,  and  n'l  n'  sd-ngs  are  from  the  same  instmmentl 
These  instruments  are  .irraiiged  so  as  to  bo  ro.id  singly  Of 
in  series,  and  one  is  used  to  check  on  the  other. 

The  stopping  and  starting  of  engines  and  boiiers,  pumus, 
dynamos,  circuits,  etc.,  are  all  rea>nlod  on  reports  made  of 
those  in  charge  of  the  difTorent  departments.  Lich  inipectof, 
trimmer,  line  foreman,  storekeeper,  and  all  heads  of  dfjpKt" 
menta  make  daily  reports  of  work  done,  and  tim? 
material  used  by  them.  Each  trimmer  is  charged  witha 
certain  number  of  demerits  for  each  fault  on  his  roul^ 
such  as  defective  or  dirty  lanii>s,  broken  or  dirty  e\ohtt, 
carbons  used  in  excess  of  the  reijuired  nutiibor,  etc,  »«l 
each  month  piriiea  are  mwarded  to  those  having  the  b«t 
i-ecords. 

The  advantage  of  uafaig  vehielee  for  trimmers  feraHiMMt' 
lighting  work  is  being  recognised.  Provide  a  roan  wiw 
proper  appliances  and  your  service  will  improve.  Hecsnw* 
carry  all  that  he  should  and  walk  lung  1:  i  i m  es,  nor  willh* 
take  the  same  care  when  he  is  worn  out  with  tram|iingtbit 
he  ollienriN  woald.  Wo  find  ft  dedraUe  for  the  1' 
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to  own  and  care  for  bis  own  horse,  while  the  company  pro- 
vides a  suitable  vehicle  and  harness,  which  be  turns  into  the 
tiiMo  once  A  waak  far  iaapaetioo,  daaaiog,  and  cqinn, 
when  needed. 

We  8«Iaet  fmm  our  liiranMn  those  whom  we  class  as 
inspectors  or  troublemen,  who  are  eQuip|>ed  with  a  light- 
running  cart,  with  a  suitable  place  for  the  storugo  uf  all 
tools  necessary  to  use  in  an  cmetgcucy.  In  addition  to  the 
suecial  duty  required  of  them  during  storms  or  at  fires, 
raeae  men  correct  all  minor  troubles  reported  to  the  office 
from  various  sources.  During  the  first  year's  operations 
the  average  time  lost,  due  to  open  circuits  at  ni^ht — that 
is,  the  average  time  lost  from  the  lime  the  circuit  was 
opened  until  it  was  closeti  and  ihe  lights  restored — was  ao 
hour  and  five  miriUtes,  notwithstanding  that  all  circuits  are 
more  than  10  miles  in  length.  When  these  troubles  occur, 
it  is  almost  always  during  a  storm ;  but  the  conveyances 
with  which  thoy  arc  provided,  and  their  thoroujih  knowledge 
of  the  circuits,  enable  them  to  become  vary  expert  in 
loeating  and  cocracting  troubles.  During  the  past  year 
nearly  15  per  cent  of  all  the  calls  answerea  by  our 
troublemen  were  to  correct  troubles  on  the  lines  of  other 
companies.  Because  we  have  wires  all  over  the  city,  the 
uoiice,  and  the  public  generally,  think  that  all  the  wires 
Miong  to  OS,  end,  when  they  diaoovdr  any  trouble  with 
them,  are  very  apt  to  report  the  same  by  telephone  to 
our  station.  During  the  entiie  24  hours  tinere  is  always 
one  jnan  on  duty,  ready  to  eoswer  juat  aoeh  ealb  end 
correct  the  troubles. 

All  are  lamps,  before  leaving  the  elation,  are  placed  iu  a 
t«st  rack,  where  they  are  supplied  with  a  current  main- 
tained absolutely  coiiatant.  Vukiuoter  rea^iings  are  noted 
soon  after  the  lamps  have  been  lighted,  when  the  carbons 
aie  about  half  consumed,  and  also  when  they  are  burned 
quite  ehori.  During  the  early  part  of  tfaebODrnhigibe  lamp 
is  adjusted  so  that  the  readings,  tAkeii  at  three  dif!creut 
potuts,  give  ail  average  reading  uf  46  volts.  In  case  of 
double  lamps,  this  work  is  carried  out  on  both  rods.  This 
extreme  care  in  regard  to  adjustment  we  regard  as  absolutely 
neeesaary.  If  a  lamp  is  permitted  to  consume  its  carbons, 
any  fault  which  would  not  be  discovered  hy  a  brief  test  is 
4uil«  likely  to  develop.  Tu  determiuo  the  length  of  arc  by 
the  current  and  voltage  is  more  likely  to  result  in  uniform 
lamps  than  ware  tMted  by  the  eye.  With  10  hmm, 
adjusted  to  hnm  at  an  avenue  of  46  volts,  with  9  5-10 
a^iiyipre'^,  the  average  number  of  watt^  pr-r  lump  was 

itLijUi  cbariging  the  adjostiaeut  of  tl.c  laiiijis,  iho  current 
was  increased  to  9-8-10  amperes,  and  there  was  an  averatje 
consumption  of  524  watta  par  lamp,  an  increase  of  20  per 
eant  of  energy,  and  by  inereasingthe  current  to  IC  amperes 

the  avora<^o  nuraher  of  watta  per  lamp  was  550,  the 
average  voltage  58,  the  increase  above  nuimal  bcinjj  33  per 
cent.  That  means  33  i>er  cent,  more  coal,  33  per  cent, 
more  work  at  your  dynamo,  31  per  oeitU  less  capacity  in 
yenr  dynamo^  and  probably  S3  par  eeni.  lesa  life  in  your 
armature.  One  is  apt  to  think  that  the  difTercncc  between 
8-5-10  and  10  amperes,  when  sujjplied  to  the  lamp,  is  only 
a  difference  of  .5  or  10  per  cent.,  which  is  not  very  scriouF. 
This  would  be  true  if  the  lamp  were  adjusted  each  time 
for  the  ampere  current  it  was  to  be  operated  with.  To 
those  who  have  not  made  this  expcnmctit,  perhaps,  a 
portion  of  the  mystery  as  to  where  the  coal  g(jcs  will  l>e 
cleared  up.  I>y  usin;;  the  ammeter  and  voltmeter  for 
adjusting  the  lamps,  and  then  seeing  that  the  circuits 
are  provraad  with  the  same  ampere  current  indicated  by 
the  same  ammeter,  one  will  be  apt  to  bring  about  like  con 
ditions  in  all  lamps  ;  at  least,  they  are  more  likely  to  be 
niiiform  than  if  itniependent  .uijmeter.'i  are  used  on  each 
circuit.  By  reference  to  this  statement  relative  to  the 
aiBoont  of  energy  conaumed  by  chenga  of  current,  it  will 
be  easy  to  see  how  expensive  one  or  two  low  lamps  would 
be  On  a  circuit  where  the  operator,  to  correct  the  trouble, 
sa[j|)!ies  them  with  cunent  enough  to  make  them  bright. 
Of  coui.se  it  is  uniloratocid  tbal  Iwlter  service  as  well  is 
obtaineii  by  operating  the  circuits  with  no  more  current 
tban  that  for  which  the  lamps  are  adjusted.  In  this  con- 
nsetion.  I  believe  it  is  proper  to  again  call  attention  to  the 
^ell-worn  subject  of  connections.    A  ^reat  deal  of  time 

and  trouble  is  spent  in  solderiog  joints,  and  when  the  lines 
tta  led  to  the  lamp  they  are  ^  to  he  poked  into  the 


binding  posts,  held  with  set  screws  indifferently  tightened, 
and  between  these  binding  posts  and  the  lamp  connections 
proper  there  are  perhaps  three  ot  four,  if  tiot  more,  indif- 
ferent contacts,  all  of  which  look  very  well  iu  the  factory, 
but  are  very  bad  after  a  few  months' service.  HaoMT' 
boards  should  be  used  which  have  the  line  wire  soldered  to 
connections  which  cannot  get  loose.  In  our  practice  we 
accompii.'fh  this  by  using  about  18iii.  of  fle.vible  insulated 
cable,  which  is  soldered  to  the  hanger-board  binding 
posts  at  the  station  (cntrOUt  boxes  are  traeted  in  the  same 
manner),  leaving  the  lineman  nothing  but  an  ordinary  line 
joint  to  make,  which  can  be  easily  done  outside.  Where 
lamj>s  are  suspended  frorji  the  hatiger-board.s  by  the 
hooks  which  conduct  the  current,  we  always  insist  ou 
some  character  of  second  connection  bein^  made  to  the 
lamp  besides  this.  A  simple  way  to  do  this  is  to  take  some 
small  wire  and  tie  the  hook  to  the  loop,  in  much  Uie  same 
maimer  as  you  would  with  a  ])iccc  of  twino.  We  have  no 
screw  connections  anywhere  in  our  circuits,  and  with  a 
little  ingenuity  and  care  they  can  be  avoided  always  in  arc 
lighting  circuits.  By  the  use  of  a  special  socket  in  each 
circuit  for  connecting  an  ammeter,  we  are  able  to  take  the 
rea<iings  with  volt  and  ammeter,  and  get  a  correct  indica- 
tion of  the  actual  consumption  of  energy  on  a  circuit  while 
in  operation.  With.data  relative  to  the  number  of  iampa 
in  service,  and  the  number  of  miles  and  size  of  wire,  we 
are  able  to  discover  any  excessive  consumption  of  energy 
and  prevent  the  development  of  a  scries  of  little  faults, 
which  it)  a  abort  time  grow  to  be  very  serious  ones  if  per- 
mitted to  continue.  Usually  these  readings  are  taken  on 
each  circuit  three  times  a  week,  and  during  the  time  these 
observations  are  made  indicator  cards  are  taken  from 
the  engines.  From  thenu  two  sources  we  get  the  actual 
consumption  of  electrical  energy  per  circuit  and  per 
engine.  We  ai.so  got  the  indicated  horse  power.  From  a 
set  of  11  observations,  taken  from  July  30  to  August  28, 
at  various  hours  during  the  night  run,  the  staUon  snows  an 
eiruiency,  between  indicated  horse-power  atid  electrical 
horse-power,  at  dynamo  terminals  of  74*9  per  cent.,  ranging 
from  70*3  per  cant.,  the  lowest,  to  77*5  per  cent ,  the  higneit 
efficiency  shown.  The  circuit  readings  indicate  an  amnff^ 
consumption  of  energy  per  lamp  of  about  six-tenths  of  an 
electrical  horse-power.  The  average  indicated  horse-iKjwer 
is  about  eight*teuthB  mr  lamp.  A  good  condition  uf  the 
circuita  ia  maintained  constantly,  because  any  neglect  in 
any  departmeot  ia  quickly  shown  by  the  data  obteioed  from 
our  record*.  Some  months  ago,  when  presa  of  basiness 

caujiod  the  measurement  of  circuits  to  bo  neglected 
for  .1  few  weeks,  the  writer  discovered  an  increase  of 
over  10  |)er  cent,  in  the  consumption  of  fuel,  when  there 
should  have  baea  a  alight  deereaae.  An  inveettgatkm 
showed  that  an  accident  to  an  ammeter  had  caused  a  false 
reading,  which  increased  tlie  cost  of  fuel  alone  about  IGdoU. 
a  day.  The  difference  in  the  aupearaace  of  the  lamps  was 
not  such  as  to  call  forth  special  comments  then  by  thoee 
interaated,  yet  when  the  fault  waa  diaoovered,  it  was 
rememberaa  that  aome  aeemad  to  hare  bean  burning  high 
for  a  week  or  two.  On  suburban  circuits  on  long  loops  it 
is  our  practice  to  place  cut-uut  boxes  on  the  pole  where  the 
line  branches.  This  saves  a  great  deal  of  time  in  locating 
t rot) )>les,  but  let  me  add  that  unless  a  tbrorongbly  weter> 
tight  and  snbetantial  cutout  la  used,  it  will  prove  more  of 
an  annoyance  than  an  advantage.  A  log  of  each  circuit  and 
dynamo,  as  wttU  as  of  engines  and  boilers,  is  a  very  satis- 
factory and  desirable  part  of  the  records,  and  will  frequently 
assist  materially  in  locaiicg  troubles  and  aavinf^  espenae. 

Throughout  the  eoontry  it  la  almoat  the  univeraal  prae» 
tico  to  wire  for  arc  lights  without  co.st  to  the  customer. 
There  is  no  valid  reason  for  this  custom,  and  for  more  than 
a  year  it  has  been  our  custom  to  charge  for  cost  of  labour, 
with  the  result  of  reducing  expensee  more  than  GOOdols. 
per  month.  In  ev«ry  ease  where  lampe  are  diaeoutiBued  in 
the  spring,  we  require  a  contract  for  fall  and  winter  service, 
else  the  wires  are  removed  when  the  lamp  is  taken  down. 
We  invariably  cut  down  the  line  between  the  house  and 
pole  where  the  aanrice  ia  diaooutinnad  for  the  aeaaon,  though 
it  ia  to  be  raoewed  hter.  To  indnee  iaunal  eootiMt^  a 
rebate  of  5  per  cent.  ii  'xirm  u  the  eqiiffaitien  of  tibe  yaer, 
and  is  found  to  work  to  advantage. 

^To  ie  eonHmtd.J 
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THE  KEYS'  COMPANY'S  GALVANOMETER. 


The  galvanometer  of  the  Allgcmeine  Elektricitiits 
Gesellschaft,  of  Berlin,  for  irhoni  Keys'  Electric  Company 
are  the  representatives  for  this  country  and  the  colonies, 
has  the  advantages  of  great  reliability,  and  the  readiness 
with  which  the  records  can  be  read  off  without  entailing 
the  necessity  for  any  intricate  calculations. 

The  accompanying  illustration  shows  the  compaci  and 
convenient  form  of  the  instrument,  which  is  suitable  equally 
for  the  determination  of  insulation  resistances,  for  testing 


galvanometer  in  series,  so  that  the  deflection  of  the  needle 
gives  a  direct  determination  of  the  outer  resistance,  which, 
owing  to  its  having  been  standardised  before  leaving  the 
works,  can  be  read  off  witbbut  further  calculation  or  trouble 
upon  the  calibration  tables  to  be  seen  close  to  the  scale. 

A  spindle,  with  finely-pointed  ends  set  in  agate,  carries 
at  one  end  and  within  the  coils  a  strong  magnet,  and  above 
them  a  light  pointer  which  plays  over  a  finely -divided  scale. 
The  large  number  of  turns  of  fine  copper  wire,  wound  in 
sections,  leading  to  the  binding  screw,  (or  bj)  permits  the 
selection  of  the  number  of  turns  employed  to  be  so  as  to 
correspond  with  the  amount  of  resistance. 


joints,  and  for  laboratory  and  workshop  use,  as  well  as  for 
installation  work,  central  station  use,  and  ordinary  lino 
testing.  Resistances  of  500  to  1,000,000  ohms  can  be 
measure<l  with  an  exactness  quite  sutficient  for  most  prac- 
tical purposes. 

These  instruments  consist  of  an  exceeding  sensitive 
galvanometer,  connected  with  a  dry  buttery  of  the  most 
approved  form,  in  the  manner  explained  by  the  annexed 
cut,  Fig,  2,  whore  T  B  represents  the  battery,  G  the  galvano- 
meter, having  an  outer  coil  of  1,500  turns  of  fine  wirn  and 
an  inner  coil  of  150  turns  of  stouter  wire;  a  one  terminal, 
and  and  (as  may  be  required)  the  other,  to  which 
the  outside  resistance  to  bo  mea8ure<l  must  be  attached. 
This   latter  is   thus  connected  with  the  battery  and 


The  dry  battery  is  of  high  E.M.F.  and  great  constancy. 
The  instrument  case  is  well  nickoUed,  and  the  whole 
secured  in  a  neat  polished  wooden  box  furnished  with 
straps,  so  as  to  be  conveniently  portable,  and  very 
compact. 

The  other  illustrations.  Figs.  3,  4,  and  ■'),  show  a  few  of 
the  many  ways  in  which  it  may  be  employed  :  I.  Insulation 
tests  between  commutatoi  and  spindle.  II.  Insulation  tests 
between  magnet  coils  and  iron  parts  in  dynamos,  etc.  III. 
Insulation  tests  between  field  magnets  and  armature.  IV. 
Insulation  tests  between  armature  and  earth.  V.  Circuit- 
'testing  for  earth  or  bad  joint. 

Two  sizes  are  made — one  for  resistances  up  to  500,000, 
the  other  up  to  1,000,000  ohms. 
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DOUBLE-POLE  SWITCHES. 


The  practice  of  placing  awitches  in  both  paths  of  an 
electric  lighting  circuit,  especially  at  the  entrance  to 
buildings  which  are  supplied  with  electric  current  from 
central  station  supply  mains,  has  much  to  recommend  it. 
When  switches  are  so  arranged,  the  current  may  bo  shut 
off  from  all  contact  with  the  house  wires,  except  while  the 
limps  are  actually  burning ;  and  so  the  risk  of  leakage  bo 
lessened  and  the  [wssibihty  of  damage  to  the  insulation 
aosed  by  the  constant  strain  on  the  dielectric  bo  minimised. 


Messrs.  Wuoilbouse  and  liawson  have  lately  introduced 
types  of  double-pole  switches  which  combine,  on  one  base 
and  with  one  movement,  the  action  of  two  separate  ordinary 
•witches.  Our  illustration  shows  the  form  given  to  those 
intended  for  ordinary  pressures.  It  is  "quick-break,"  the 
handle  is  fitted  loosely,  and  ()Owerful  springs  come  into 
play  and  break  both  circuits  simultaneously.  Care  is 
taken  to  insulate  the  two  circuits  completely  from  one 
another,  and  to  maintain  the  high-class  character  of  their 
switches. 


ARTIFICIAL  RAINMAKING.* 

BY  PROF.  KDWIN  J.  HOUSTON. 

Whenever  a  large  mas6  of  air  is  cooled  below  the  tempera- 
ture of  its  dew  point,  the  moisture  it  can  no  longer  hold 
as  invisible  va|>our  becomes  visible.  If  the  reduction  of 
tem[)erature  be  but  slight,  the  vapour  appears  as  fog,  mist, 
or  cloud  ;  if  the  reduction  be  considerable,  as  rain  or  snow. 

There  has  been  no  little  attention  given  lately  tu  the 
question  as  to  whether  or  not  rain  can  be  caused  to  fall  at 
pleasure  on  any  given  section  of  the  earth — rain  machines, 
or  artificial  rain  producers,  consisting  essentially  of  devices 
whereby  explosions  of  nitro-glycerine,  or  other  similar  sub- 
stances, are  obtained  at  fairly  considerably  elevations  in 
mid-air,  have  been  tried  in  different  forms.  As  to  the 
success  of  these  attempts  at  the  artificial  production  of 
rain,  the  testimony  appears  to  be  uncertain  or  contradictory. 

The  idea  of  rainmaking  by  mid-air  explosions  is  probably 
based  on  the  rains  that  are  generally  believed  to  attend  or 
follow  great  battles.  Fourth  of  July  celebrations  of  the 
Chi  nese  character,  and  volcanic  eruptions.  Passing  by  the 
endences  produced  by  cither  the  warlike  or  the  peaceful 
burning  ot  gunjxiwder,  which  at  best  are  but  vague,  it  may 
be  remarked  that  volcanic  eruptions  may  produce  very 
heavy  rainfalls,  not  only  because  the  force  of  the  eruption 
and  the  intense  heat  cause  upward  currents  in  the  air,  but 
also  because  of  the  vast  quantities  of  vapour  of  water  that 
escape  from  most  volcanoes  during  their  eruptions. 

There  is  a  fasciiution  in  witnessing  man's  struggle  with 
the  forces  of  nature — a  struggle,  b«  it  understood,  not  made 

*  Pap«r  fMul  b«fore  the  Electrical  Section  of  the  Franklin 
Inatitute,  S«pt.  ttth,  1891. 


to  oppose  such  forces,  but  rather  to  direct  thorn.  The 
former  effort  would  be  foolish  ;  the  latter  must  meet  with 
success,  if  properly  directed. 

Do  the  scienti^c  facts,  as  far  as  known  to  meteorology, 
give  any  encouragement  for  the  continuance  of  the  efforts 
of  the  would-bc  rainmakers  ?    Let  us  enquire. 

It  is  now  generally  agreed  that  the  lowering  of  tempera- 
ture necessary  for  the  production  of  lain  may  be  obtained 
in  the  following  ways  : 

1.  By  the  intermingling  of  masses  of  warm  and  cold  air. 

2.  By  the  cairying  of  warm  moist  air  into  a  cold  place. 
In  any  case  the  cause  of  the  rain  is,  briefly,  the  cooling  of 

the  air  until  it  is  unable  to  retain  all  the  moisture  it 
formerly  held  as  invisible  vapour,  and  deposits  the  excess 
in  a  visible  form  as  rain. 

The  quantity  of  the  rainfall  will,  therefore,  depend  both 
on  the  amount  of  moisture  present  in  the  air,  and  on  the 
extent  of  reduction  of  temperature  produced. 

The  first  method — viz.,  the  lowering  of  temperature  by 
the  intermingling  of  masses  of  warm  and  cold  air— can 
never  produce  any  very  considerable  rainfall,  smce,  though 
the  warm  air  is  cooled  by  its  mixture  with  cold  air — and 
the  tendency  is,  therefore,  to  cause  the  mixed  air  to  become 
relatively  moister — yet  at  the  same  time  the  cold  air  is  made 
warmer,  and,  therefore,  relatively  drier.  Drizzling  rains 
might  be  produced  in  this  manner,  but  scarcely  ever  heavy 
rainfalls,  unless  both  the  cold  and  the  warm  air  contain 
hirge  ({uantitics  of  moisture. 

There  remains,  therefore,  but  the  second  way  of  lowering 
the  temperature  of  the  air — viz ,  by  the  carrying  of  the 
warm  air  into  a  colder  place.  This  can  be  accomplished  in 
three  different  ways  : 

1.  By  a  change  of  latitude,  or  by  a  warm  moist  air 
blowing  into  a  colder  latitude.  In  general,  the  equatorial 
currents  blowing  toward  the  poles  are  the  chief  rain 
producers. 

2.  By  a  change  in  altitude,  effected  by  an  ascending 
ciu'ront  due  to  a  heate<l  area.  Here  the  lowering  of  the 
temperature  is  due  not  only  to  the  cold  of  elevation,  but 
also  to  that  produced  by  the  expansion  of  the  air  under 
lower  pressure 

3.  By  a  change  in  altitude,  due  to  a  mountain  range 
opposing  the  progress  of  a  wind,  and  thereby  necessitating 
its  gradually  creeping  up  the  sides  of  the  mountain. 

In  any  of  these  ways  haavy  rains  may  be  produced  and, 
in  point  of  fact,  they  are  probably  the  only  ways  in  which 
heavy  rains  are  generally  produced. 

Applying  the  preceding  principles  to  the  case  of  the 
modern  rain  machine,  let  us  enquire  as  to  the  probabilities 
of  its  successful  operation.  The  simultaneous,  or  the  suc- 
cessive explosion  of  large  quantities  of  any  high  explosive, 
in  the  upper  regions  of  the  atmosphere,  must  produce,  in 
general,  a  rapid  and  more  or  less  thorough  mixing  or 
stirring  of  the  surrounding  air. 

The  sudden  expansion  of  the  air,  both  by  the  heat  libe- 
rated by  the  explosion  and  by  the  gases  evolved  during  the 
explosion,  is  attended  by  a  rush  outward,  followed  by  a 
rush  of  air  inwards,  towards  the  explosion  centre.  The 
direction  of  this  latter  rush  is  generally  radially  inward. 
In  addition  to  theu  inward  motions,  the  beat  generated 
may  tend  to  produce  a  slight  upwani  motion  ;  the  general 
effect  must  be,  however,  to  produce  a  mixing  or  churning 
rather  than  an  upward  motion. 

The  immediate  effect  of  the  explosion  is  to  produce  a 
miniature  area  of  low  barometer,  caused  by  the  radial  rush 
of  air  towards  the  explosion  centre,  and  by  whatever 
ascending  current  that  may  result  from  the  liberation  of  heat. 

It  would  be  reasonable  to  suppose  that  if  the  explosion 
produces  any  direct  eflect  on  atmospheric  conditions,  the 
area  of  low  barometer  should  follow  immediately,  or 
nearly  so,  after  the  explosion.  Have  such  changes  in  the 
barometric  pressure  been  noticed  to  follow  such  mid-air 
explosions  t 

So  far  as  the  mixing  motion  is  concerned,  its  action  to 
produce  a  fall  of  rain  must  be  slight  The  ascending 
motion  might  cause  a  rainfall,  but  as  this  motion  is  slight 
in  extent,  its  action  under  ordinary  conditions  must  at  best 
be  but  insignificant. 

In  either  case,  any  decrease  in  temperature,  and  conse- 
quent increase  in  relative  humidity,  must  necessarily  be 
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•lightly  dooiMMd  by  the  diy  Md  heated  Mee*  evolved 
during  the  explodon  of  BOeh  itibetanoee  u  nnro-glycerine, 
dynamite,  or  gunpowder. 

It  might  be  auppoaed  from  the  above  considerations  that 
helloone  eonteioing  an  explosive  mixture  of  hydrogen  and 
oxygen  would  be  preferable  to  those  CHXying  lUtro-glyce- 
rine,  dynamite,  or  gunpowder,  since,  in  the  former  case,  the 
%'a|)our  of  water  results  from  the  explosion,  and  in  the  latter 
dry  gases.  It  must  be  remembered,  however,  that  the 
eatimaion  oi  mixed  oaiygen  and  hydrogen  produces,  for  the 
greater  puii  a  odU^  or  ladiel  raih  inwards  towarde  the 
explosion  eentn^  while  Ae  enploiioii  of  gunpowder  or  iiitto- 
glycerina  produoei»  foi  the  greater  part,  a  radial  lush  from 
such  centre. 

A  cireomstance  that  appears  to  have  been  lost  sight  of  in 
all  the  recent  attempte  at  rainmaking,  ia  that  such  attempts 
have  been  upiiarenuy  made  regerdten  of  the  hygmmetric 
eoadMOBi  of  the  air.  As  rain  is  but  the  excess  of  moisture, 
whieb  the  warm  moist  air,  when  sufficiently  cooled,  is 
unable  to  retain,  the  amount  of  the  fall  will  depend,  as 
ahMdy  itated,  on  the  qnaotity  of  moisture  in  tlie  air  as 
well  on  the  extent  of  the  chilling  action  following  the 
explosion  or  other  cause.  To  att€m[)t  to  [jroduce  rain  by 
explosions  iu  mid-air,  irrespective  of  the  quantity  of  moisture 
in  the  air,  is  to  attempt  to  cause  water  to  fall  from  the  air 
when  practieaUy  none  is  preeenL  This  ie  not  only  illogical 
bat  abaard. 

It  may  be  thought  by  some  that  the  concussions  caused 
by  mid-air  explosions  might  result  in  such  a  general  move- 
ment of  the  surrounding  air  as  to  cause  rain  to  fall  over  an 
entended  araa.  The  fliuh  of  the  expioaion  is  followed  by  a 
•adden  movement  of  the  nr  eansing  the  noise  of  the  ex})Io 
flir  ri  Tba  phenomena  of  lightning  and  thunder  are  some- 
what similar  to  those  of  ai  titicial  in  id-air  explosions.  First 
we  have  the  lightning  flash,  and  Kubserjuently  the  thunder, 
which  ia  a  violfKit  coneuiaion  of  air.  Doea  thia  ooneuMioo 
bring  down  a  heavier  rainfall  f  Popuhirly  it  ia  believed  to 
do  Bo,  but  the  general  opiniort  of  the  scientific  world  is  that 
the  lightning  tiash  ia  the  effect  of  a  rapid  condensation  of 
tin  aqueous  vajmur — i.e.,  of  a  heavy  rainfall — and  not  the 
caiue  of  snoh  a  faU.  That  ie  to  say,  the  high  potenqr  oi 
the  lightning  flash  is  due  to  the  enonnooi  deerease  in  the 
surfaces  of  the  already  charged  rain  drops  over  that  of  the 
surfaces  of  the  thousands  of  the  separate  drops  that 
eoaleece  to  form  the  single  drops. 

Nevertheleee,  the  libention  of  heat  eoeigy  and  the  rapid 
admixture  of  sir  foUowing  the  disn^vo  dfcehaxga  may 

alightly  increase  the  rainfall,  or  may  aot  SS  a  detWIBimng 
eause  of  rain  over  an  extended  aim. 

There  is  this  difference  between  the  lightning  fiaeli  and 
the  Hash  of  an  explosion — vie.  :  The  former  ocean  over  a 
eompaisMTely  great  length  of  path  —«.«.,  a  space  of  small 
breadth  and  depth  but  great  length.  The  latter  occurs  in 
a  com(>aratively  limited  spaoe,  the  three  dimensions  of 
which  arc  nearly  equal. 

Thou|di  lightaing  ie  not  a  came  of  rain,  Uiere  can  be  no 
donbt  tloit  H  ndn  ean  be  artifidally  prodoead  doring  a 
period  in  which  there  is  much  free  electricity  in  the  air,  the 
storm  will  be  attended  by  lightning  and  thunder.  If,  then, 
there  be  any  increase  of  rain  due  to  the  presence  of  light- 
oiu^  artificial  rainmaking  will  be  more  liable  to  succeed 
lAen  the  potential  of  tiie  air,  as  rogarde  IIm  earth  or  neigh- 
bouring cloudB,  is  comparatively  high. 

The  enormous  expenditure  of  eoergy  required  to  produce 
a  Cain  •tona  over  an  extended  araa  u  a  circumstance  that 
would  nnear  to  givn  but  little  eneoniagament  to  man's 
many  eflmte  in  vhii  dfreetion.  The  amount  of  energy 
libratod  by  the  greatest  rxpln^ion  man  has  yet  eflTected  in 
mid  air,  is  but  insignificant  when  compared  to  the  energy 
liberated  bf  oatun  dnring  even  a  eoaparativeihr  Umfted 
faUofiiin. 

There  ia,  however,  an  importaat  eoneidention  bearing 

on  the  question  of  the  probable  success  of  rainmaking  by 
mid-air  explosions  that  gives  to  such  attempts  a  far  greater 
pnbability  of  success  than  would  appear  to  be  warranted 
man  the  faete  akeady  enameimtflid.  Presupposing  the 
existence  of  a  soiBeieat  mam  of  moiat  air,  at  preferably  a 
comparativrlv  ^ii^irh  difference  of  jwtential  as  compared  with 


the 


neighbouring  air  or  the  earth,  a  mid-air  explosion  might 
aa  the  ditarmning  umm  «f  niobU  over  a  wide  ana. 


the  balanoe  of  llw  eneigy  requisite  therefor  being  eopptied 
by  the  moist  air.  In  a  maae  of  verv  taonlt  air  there  exisle 

a  store  of  energy  which,  if  liberated,  would  suffice  to  cause 
movements  of  the  air  of  vast  extent.  When  the  vapour  of 
the  air  is  condensed,  the  potential  OOMgy  beeoaes  sdnetie, 
and,  being  liberated  by  Um  heat^  emiaea  aapending  conronta 
which  produce  a  ftvuer  coadeneation  of  moiafeurBt  nad 
further  libention  of  eneinr  peeidonaly  lodnd  iqi  in  thn 
vapour. 

There  sometimes  exist  conditions  in  the  air  in  which  it 
is,  to  to  ^ieak»  in  a  atate  of  very  uoataUe  eqnilihrinm,  nod 
a  slight  determining  eause  may  result  in  the  liberation  of 
the  atii:--  ;  t-Hir^^y  with  a  resulting  heavy  rainfall  In 
such  cise^  it  would  appear  that  there  are  no  reasons  why  an 
explosion  in  mid-air  should  not  be  followed  by  rain.  At 
the  aama  time  it  is  not  unreasonable  to  enppoee  tlmt  the 
neural  eauaeswhiek  brought  aboafe  audi  eonmtMNMWOiild, 
in  many  cases*  continue  to  a«W  Md  thus  eame  nin  wfdMnt 
artificial  aid. 

There  are,  however,  meteorolo^cal  conditions  that 
probably  frequenter  asiBt  in  oerUin  btitndee  in  which 
heavy  rains  might  be  artificially  produced  by  mid-eir  dis- 
turbancc-s,  when,  without  such  disturbances,  no  rainfall 
would  occur.  Should,  for  example,  a  layer  oi  warm  moist 
air  exist  between  the  earth's  snnMO  and  a  higher  layer  of 
cold  nuuBt  air,  aepaxated  In^  a  emapantif  aly  thin  layer  of 
air,  and  should  snoh  eonditjons  exiataato  maintain  the  two 
layers  separate,  then  the  breaking  or  pleroii  l'  of  the  inter- 
mediate separating  layer  might  permit  tu  :h  an  up-rush  of 
the  warmer  air  tluongh  the  opening,  that  the  liberation  of 
its  stored-up  energy  through  the  condensation  of  ita 
moisture,  would  result  in  a  general  up-rush  of  the  warm 
moist  air  and  the  conset^uent  production  of  an  extended 
area  of  low  barometer.  In  other  words,  the  artificial 
rupture  of  the  separating  layer  would  result  in  the  format 
tion  oi  a  true  storm  eentn  and  a  heavy  nin&il  of 
sidenUe  dimensions.   In  such  cases  it  wonld  wfiear : 

1.  That  midair  explosions  will  bonon  OinetiVO  1 
explosions  ou  the  earth's  surface. 

2.  That  direeted  mid-air  explosions— exploauma  in 
which  the  general  effect  of  tlie  liberated  eneigv  ie  to  pro- 
duce an  upward  rush  of  air — ^would  be  more  i  ifleetivethan 

undirected,  hajjhus  i:  i  i  mplosions. 

If  in  such  ca^cs  considerable  difference  of  potential  exist 
between  the  la^  ei-s  of  air,  or  between  that  of  the  air 
generally  and  the  earth,  the  lightning  flashes  would 
unquestionably  be  efTeetfve  in  piercing  the  separating  layer, 
especially  if,  as  would  probably  be  the  case,  the  general 
direction  of  the  discharge  be  between  the  layers  of  cold  and 
warm  idr. 

Sinei!,  aa  we  have  seen,  it  is  tlie  ascending  enmnt  tlut 
eaniee  the  heariest  rainfall,  it  would  appear  that  mid-afr 

explosions  of  such  a  character  as  to  produce  In  general  an 
upward  rush  of  air  would  bo  probably  more  successful  than 
undireoted,  haphazard  exploeions  in  mid-air.  Such  move- 
menta  might  advantageously  be  effected  by  the  Uberatioo 
of  rochets  with  enlarged  conical  heads,  or  of  any  form  of 
firework  that  would  move  generally  upward. 

Since  success  in  artificial  rainmaking  is  pr  (  i  <ly 
dependent  on  the  meteorological  conditions,  both  of  the 
lower  and  upper  layers  of  the  atmoefritera,  efforte  should  be 
made  to  ennrge  our  present  very  limited  knowledge  of 
such  conditions. 

Captive  balloons,  containing  registering  electrometers, 
tele-thormomelers,  tele-hygrometers,  telesHiemomrtm'a,  etc.. 


might  be  eonoeeted  by  wirsa  wini  raeoidHig  anpaiatus 
placed  on  the  earth^  anrfaoe.  Hie  coat  of  maintaining 

.such  aerial  stations  of  observation  would  be  but  insignificant 
when  compared  with  thu  benefit  that  would  accrue  not  only 
toward  the  edution  of  the  problem  as  to  the  probable 
success  in  rainmaking,  bat  auo  in  the  aid  given  to  the 
general  operations  of  the  United  States  Weather  Bureau  in 
particular,  and  to  meteorology  in  goneal. 

During  the  general  prevalence  of  moist  warm  air,  when 
but  a  slight  cooling  is  necessary  to  cause  a  general 
dowspoor,  efieotive  rainmaking  mignt  be  obuined  by  the 
sudden  bceaking  or  opening  of  cylioders  of  liquefied  gasss, 
where  expansion  would  cause  an  intense  chiilini^'  of  the 
surrounding  air ;  such  cylinders  couid  be  readily  opened 
meaaa  «  eartk«wtcoU«d  ( ' 
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The  followina;  general  conclusions  may,  in  view  of  the 
present  stato  of  meteorological  science,  be  properly  drawn 
concerning  tbe  artiieU  production  of  rain. 
_  1.  That  rata  can  noTar  be  made  to  fall  at  will  by  mid- 
air exploefonaon  any  part  of  the  earth's  surface,  irrespective 
of  tbe  climatic  comiinona  there  existing. 

2.  That  during  ctruin  meterological  conditions,  mid-air 
ezplosions  may  result  in  rainfall  over  eitendad  anas. 

3.  That  the  libention  of  anergv  neceaeary  for  such  rain- 
hSk  ii  due  not  to  the  mid-air  ezplosions,  but  to  tbe  energy 
stored  up  in  the  moist  air  from  which  the  rain  is  derived. 

4.  That  tbe  meteorological  conditions  which  must  exist 
for  tbe  sueceasful  action  of  mid  air  ezplosions  would  pro- 
bably in  moet,  though  not  in  all  cum,  thamaelvM  remit  io 
a  natural  production  of  rain. 

5.  Th.-it  a  conipanitivoly  high  difTerence  of  electric 
^tential  between  different  (arts  of  tbe  air,  or  between  tbe 
airiad  the  earth,  is  possibly  favourable  when  taken  in  con- 
neetion  with  other  meCeocologiGal  oooditioiia  for  artificial 
rainnaldng. 

6  That  :in  unrlircctcrl  mid  air  explosion  is  not  as  likely 
to  produce  rain,  as  an  exploeioD  in  which  tbe  main  tendeucy 
of  the  enwgy  libentad  ii  to  eaoM  a  graanl  ap-nuh  «f 
the  air. 


BRIDLINGTON. 


The  following  gives  the  particulars  of  the  electr  ic  liL'hting 
at  Bridlington.  The  Local  liourd  purcha?ei  [  laut  for 
lighting  the  Princes  Parade  by  arc  lamps,  consisting  ol  a 
Tbomaon-Uoaston  H"  dynamo^  cajpable  of  running  18 
l,MO«.pi.  Ian  pa.  Of  the  Tampa,  10  (Tbomeon-Riee  K  type) 
are  placed  on  ornamental  cast  iron  columns,  ICft.  hii^'b, 
supplied  by  W.  Macfarlano  and  Co.  The  dynamo  )f  driven 
by  power  aupplied  by  Thorn h;im  and  Co.,  of  the  Victoria 
SawmiU,  ntoated  about  a  quarter  of  a  mile  from  the  parade. 
Tlie  wiree  are  run  oiverhead  from  the  mill  to  the  parade. 
At  the  cntnince  of  tbe  pir.vle  they  are  brout^bt  down 
in  Dan  iiyland «  j^'mss  lined  iron  pij>ea,  atid  curried 
underground  in  lin.  Archer  patent  pipes  to  the 
Umpa.  The  Laine,  Wharton,  and  Down  Construction 
Syodierte  fixed  t¥e  plant  Mid  ran  it  for  IS  weehn, 
and  then  handed  it  over  entirely  to  the  Local 
lioard,  whose  surveyor,  Mr  K.  Itailston  Brown,  ha.s  the 
entire  charge  and  management  of  the  plant.  The  light  is 
not  used  all  the  year,  but  only  during  the  season,  and  it 
hai  Kiv«n  general  letiafaetiini.  The  mill  engine  runs  at 
90  revolutions  per  minute.  Countershafting  and  belts 
transmit  the  necessary  power  to  the  dynamo,  which  runs  at 
05O  revolutions  per  minnto.  Kuch  1,200  c.p.  lamp  absorbs 
about  Ih. p.  The  lamps  are  in  series,  and  as  each  lamp 
tehea  «*8  amperea  at  50  volta,  the  10  lam^  take  6-8 
amperes  at  500  volta.  The  station  is  supplied  with  the  usual 
te&ting  instruments.  During  the  time  of  construction,  and 
up  to  the  time  tbe  cmUratHors  deliverer!  over  the  works, 
Mr.  H.  C.  Buchanan  was  in  charge,  but,  as  above  stated, 
Mr.  Brown  bM  noir  the  eotira  raapomibility. 


HAUPAX. 


The  following  is  the  report  of  tbe  Electric  Conatruction 
Corporation  to  tbe  ehavman  ajid  memlien  ol  the  HalifKE 

Lighting  Committee  : 

Dear  Sirs, — In  accordance  with  your  instructions,  I  now 
have  tbe  pleasure  of  submitting  report  on  electric  lighting. 

SiU/or  Cenind  Station,~The  old  Salvatioo  Army  Bameka 
an  well  attoated  for  this  purpoae.  The  area,  of  approzi- 
mately  660  square  yards  which  they  cover,  will  allow  of  a 
plant  being  installed  capible  of  supplying  10,000  IG  c.p. 
maaing  lamps,  which  is  the  aiied  plant  I  understand  you 
pnonM  Io  uiiteU,  and  througboat  this  report  all  figurea 
«t  iNWed  on  thia  aaaumption.  With  •  view  to  futara  me> 
tension  it  wuuid  i>e  well  if  oon  lud  omild  be  obtainad 
atijoming  the  present  site. 

St/nim  of  Disiribulwn. — A  low-tension  continuoua-cnrrent 
qratem  afaMiki  be  adopted,  withdiatcibuting  mainiamuiged 
m  tlw  ttii<»wli»  ap»tm,.0umt  bdog  auppliid  to  ' 


mains  by  feeder?  run  from  the  central  station  :n  various 
points  on  the  network.  An  E  M.F.  of  105  volts  would  be 
the  most  convenient  one  to  adopt,  aa  thia  allows  of  arc 
lamps  being  supplied  from  the  aame  maina  aa  tbe  incandes- 
cent lami)8  ;  the  eorrent  would  aleobe  available  for  running 
motors. 

Grneratinij  I'lant. — As  you  requested,  the  relative  merits 
of  "steam  rtrstis  gas,"  for  tbe  supply  of  the  motive  jtower, 
have  been  carefttUy  conaadared  aiid  eatimatcs  prepared  for 
both  syatenw.  Tbe  eoet  eomee  out  practically  the  eame  in 

each  case,  bo  that  I  have  only  thought  it  necessary  to  give 
you  detailed  particulars  of  the  steam  plant,  as  this  is  the 


one  I  aboold  reeommend  for  adoption. 

G«a  eannea  bave  aeveral  featorea  which  pbee  them  at  a 
eonalderable  disadvantage  as  oomnared  with  ateam.  In 

the  first  place,  it  in  duubtful  whether  the  manufacture  of 
gaa  at  the  central  station  would  not  be  a  nuisance  to  tbe 
neif^boarliood.  Hid  in  event  of  plant  being  inatalled  at 
yowr  praaaot jgaa  worka  this  woold  neceaattate  a  main  of 
abmt  18in.  diameter  being  provided  to  convey  the  gas  to 
tbe  central  station.  At  present  the  gas  engines  are  only 
made  of  comparatively  small  power,  so  that  a  largo  number 
of  units  would  have  to  be  used.  Heavy  and  expensive  fly* 
wheala  woinkl  have  to  be  fitted  to  the  dynamoe  to  over* 
come  the  nnateady  rnnning  of  tbe  enginea.  They  do  not 
run  well  under  a  continually  varyinL'  load,  and  are  much 
more  noisy  than  steam  engines,  aud  likely  to  cause  trouble 
from  adjoining  property  o wners  or oecaplan em  tbia  account. 
Some  farther  particulars  of  tha  eanpantivn  ooat  of  the 
two  sjratema  arc  given  nndar  the  nead  of  *'Ooat  of 
Runniuf,'." 

In  a  pro{)erly  designed  steam  plant,  tbe  boilera  fired  by 
mecbanicitl  atokera,  and  a  good  quality  of  coal  oaadi  tlnri 
would  be  no  nuiaanee  from  smoke.  Howerer,  aa  na 
engines  are  now  making  very  rapid  strides,  there  nay  M 
some  developments  in  the  course  of  the  next  12  mwitha 
that  will  pUce  them  in  a  mure  favourable  uosition  than  at 
preaent,  and  aa  at  least  this  time  will  awpaa  before  tha 
proviaional  order  ia  obtained  and  you  are  in  a  position  to 
proeeed  with  the  work  of  installing  plant,  this  point  might 
then  bo  again  reviewed. 

Mains. — These  would  be  entirely  underground,  and 
consist  either  of  bare  cofipit  Stripe,  mn  upon  insnlators 
carried  in  iron,  brick,  or  eoncrata  troogha,  or  fnaalated 
cablee  drawn  into  iron  pipes  or  into  taolee  in  an  insnlating 
casing  similar  to  the  Callendcr  Webber  system  The  mains 
arc  most  conveniently  run  under  the  footpaths.  The 
Corporation  should  mdarlaka  tha  e«avatMW  and  making 
good  of  the  roads. 

Cost  of  Uunning. — ^Fbr  the  punxM  of  eetfmating  tbe 
running  expenses  I  have  as8ume<l  that  you  would  sell 
600,000  units  per  annum.  This  is  equivalent  to  20,000 
16-c.pi  lamps  being  connected  on  to  tbe  mains,  and  each 
run  on  an  average  .500  hours  per  aanam,  which  I  think  is  a 
fair  estimate.  This  yuu  will  be  ableto  check  by  comparison 
with  your  ras  lighting  plant.  Estimates  have  been  pre- 
mrcd  with  both  steam  and  gas  as  tbe  motive  power,  though 
I  oidy  now  submit  tbe  one  for  the  steam  plant  It  will  be 
noticed  that  the  actual  expenses  of  fuel,  water,  oil,  ete.( 
and  engine-room  hboor,  are  only  a  small  proportion  of  tbe 
total  costs,  and  though  tbe  gas  engines  are  slightly  more 
economical  in  tbe  consumption  of  fuel,  the  extra  labour 
necessary  for  attending  the  larger  number  of  units  mora 
than  compensates  for  this  aaving.  Tbe  maintenanee  charges 
should  be  debited  eaeh  year,  and  any  balanee  there  may 
be  after  doing  what  repairs  are  nccos-sary  to  keep  the  plant 
in  a  thoroughly  efficient  state,  i^boulii  go  to  a  renewal  lund. 

Meters. — There  are  now  several  reliable  forms  of  meters 
in  the  market  One  should  be  fixed  on  each  consumer's 
premises,  and  remain  tbe  property  of  the  Corporation,  the 
customer  i^aying  such  a  rental  as  will  cover  tbe  interaslon 
the  capital  outlay  and  tbe  cost  of  maintenance. 

Wiring  Buiidingt. — ^The  cost  of  putting  up  the  necessary 
cables,  wires,  switehee,  etc.,  for  lighting  pramises  is  often 
tbe  reason  why  electric  lighting  is  not  more  readily  adopted ; 
so  that  with  a  view  to  encourage  the  sale  f)f  current,  it  may 
be  well  for  the  committee  to  consider  the  advisability  of 
the  Oorporatiw  undertaking  this  work,  and,  subject  to 
proper  agreament  being  made  with  the  cooauiaar,  cbargiiu 
«  rental  npam  tbe  cost  of  instaUatfcm  or  on  a  daf«p<H 
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payment  If  rtm,  qmadiiift  tba  eoit  <nrnr,  wy,  thrwi  or  fira 

years. 

Tho  average  cost  of  installation  in  mills,  wodBhopi, 
offices,  shops,  and  private  houses  would  be  from  1 6s.  to  18b. 
per  16-c.p.  lami^  including  everything  necessary,  excepting 
tbe  lamp  itaeU  Biid  anj  bmskete,  aleotrolieni  or  snch 

fittings. 

Central  Station  Now  Ilunning. — When  in  Halifax  I 
visited  this  station.  Tbe  plant  would  not  be  of  any  use 
fer  tbe  station  now  proposed,  though  no  doubt  H  baa  done 

good  work  in  introducing  the  electric  light  into  the  town, 
and  in  the  event  of  the  Cnr[)oratioii  taking  over  the  business 
they  would  have  a  ccrUitn  demand  for  oarrent  from  tbe 
very  comiueneement  ol  tbeir  supply. 

I  ptaee  myself  at  your  aerrice  to  su^i  ly  .my  further 
information,  and  abouM  be  pleased  to  come  over  and  meet 
tbe  committee,  it  you  think  this  de«irablo. — Yours  faith- 
fully (for  ibe  Elaetrie  OooBtiiietioii  Corporation,  Limited), 

J.  H.  Woodward. 


Estimate  of  UDNKU>-<i  Em'enses  Cauituateo  vrov 
000,000  UNm  i-cK  AuMVM, 

Aiytii«Hvom  I'xpaaMS'. 

l.SAOtoMoreMlatlOB.  

Water  at  6d.  por  IfiOO  JpJlOOS   

Oil,  wairt«,  pnckini;,  and  Buadiystmes  

Four  etokors,  28b   £  1 1»  I 

Fire  engine  drivftra,  35s;       „.»m   4J)J> 


A  Sajjc  or 


Three  grsnsers,  ^   

One  awttehboud  man,  Ws, 


4 
0 

2U2  16 
101  0 


£ 

B. 

d. 

KV) 

0 

0 

84 

0 

0 

200 

0 

0 

0 

053  0  0 


Ji[nintf  nance. 

Boiler?,  engines,  tiyiiaiiion,  ami  wliole  of  genernting 

plntit  ,  5  i>er  cent,  on  i'JI  ,     1,071    5  0 

Building,  2^  per  c«ut.  ou  £ii,MO  +  £2,000  (ostimatod 
value  of  preoent  building)   l.'iT  in  U 

Mains,  2|  Iter  cent,  on  C20,000    0  0 

(  'i  "( rnl  Chartft*. 

Chief  ciigtuctu  V  salnry    300   0  0 

Ground  rent,  insurinoe,  meter  examioers,  collection 

of  aoQounts,  and  general  office  expenaeii    1 ,200   0  0 

Interest  at  4  per  eeat.  per  annum  on  capital  outlay 

of  £63,313   2,132  10  0 


Or  a  eeet  of  iNL  per  anik 
With  a  ssle  of 400,000  nnttspsranaam,  tbe  eosti, 
e  OBcewary  allowanoee  for  aeereaBS  bi  fad,  eaw 


£7,008  5  0 
after  making 

ption,  etc., 


the  OBcewary  I 

Cornell  out  at  ^'Md.  per  unit. 

Ektuiatxo  Outlay  toe  Plant  to  Si  i  i  lit  10,000  Rcn.mno  Lioiits 
or  16  CP.  Each. 

Otnrraimg  SUUkMt 

a     s.  d.     £     a.  d. 

Five  Bfihcock- Wilcox  IGd  h.i).  boileni, 

ench  eva]>orfttinp  ,'),(XI<)tb.  of  water 

(x^r  hour  ;  eix-ct«>l  complete  With  all 

necesfinry  brickwork  .....•>.   S,M5    0  0 

Fiv4.i  lucohjitiicjkl  stokers  ........  <   720  0  U 

Four  'J.'H)  i.h.]>.  aampninid  angliies, 

Hxod  complete   7,0UU  0  0 

Two    W)-i.h.p.    compound  enginoe, 

fixed   1,150  0  0 

Feed-water  bciitorn,   [tumps,  (ttt-iun, 

feed  and  exhaust  pijies,  valve'=,  ot^.  2,030  0  0 
Four  dynamos  of  ISO  kilon  aitM  c^tch, 

fixed    3,2UO  0  0 

Two  dynamos  of  00  kilowatts  eaefa, 

fixed   -   flOO  0  0 

aixastseattan  driving  M|Na....»^.».    100  0  0 


1.000  0  0 


and  oooneotlooa  Inekle 

iacsrflaed  

Gafafis,  wfaas^  awitabss,  lamps,  etc., 
Aaad  eaBoMta  for  Ughting  the 


00 
S.00O 


Buildittgt. 

Including  alteration  to  present  builrJin^s,  chimney, 
main  flue,  main  exlmu!<l  pi(>o,  foundations  for 
boilerfr.  emgnnes,  and  dynamo,  feed-water  itorage 
tank,  tnivelUaiK  anHMS,  water  sarvloa  and  awun 

drain,  8uy   

.Va  ins. 

For  10, (KX)  actual  runnfn»r  liijlit.s  of  10  c.p.  eacli,  in- 
cluding feeder*"  and  di«lributinj^  m.-iin.s  over  an 
area  extending  to  half  a  mile  radius  ^  a  maximum 
station  

,a(£Seach   

Oenerai  Char'jf  ^. 
Engineer's  commission,  law  oharges,  etc.,  H  per 
cent.   ,  


21,425  0  0 


3,600  0  0 

90,000  0  0 

4,000  0  0 

3,669  0  0 

£68^  0  0 


HAomrros  past  amd  pbesbmt. 

TRB  NSGEOniY  OF  TELEGRAFHTC  fXfUWJVTCATtOS 

wrrn  7..\s7.mMi. 

At  ihf  wwkly  meeting  of  tiio  Bullooii  -Society  of  <;re.'it  llriLaiu, 
belli  III  St  JamOii'B  Hall,  W.,  on  Fricluy  cvmini;,  ()ct<jbt'r  'Jiirt,  a 
fiikfwi'  was  r«Ml  by  Mr.  H.  Bor»nof»n,  M.  K.( '.S.  ( Eiigiaad),  L-fi-Cl*. 
(I.<ondon),  on  tbe  above  subject  ,  Mr.  \V.  11,  Lo  Fevre,  CE.,  in  tbe 
chair.  After  ^ivinj;  a  liiriori<  al  and  nL-oL'raiihicsil  description  of 
the  isl.'ind,  the  [rrturiM  f=tnt<jd  th.it  Miuit  ii.ui-->  i.-.  at,  ttio  pre^cti;  iluy 
llic  Lirily  iiii|K)rtjir)t  colony  of  tho  Ltntiwli  Enipiro  do[irivf<i  of  the 
ad  v.'antaije.-i  of  teio<;ra[iiiic  coniniunicatioti  with  tbe  other 
counti  itM.  Xliu  uc4iro!>t  telegraph  atatioaa  are  Nsital  and  /H^iuiiiibar. 
Efforts  have  from  time  to  time  been  made  to  establish  a  cable  oon* 
neclion  with  thoBo  iwints.  In  1873  the  colony  entered  into  a 
contract  to  this  effect  with  Hooper's  Company,  whiob 
never  carried  out.  Tbe  snm  of  lOO.dou  rufioes  per  aooum  i 
by  the  eatoBiy,  bat  (bis  amount  did  aaa  aaflask  A 
waa  rabaHUad  by  the  Telegraph  CmHtnwtiaii  end  Maintanaaiaa 
('ofntmny  in  oaajWiatiMI  wMi  t4w  liawem  Telemph  Compaoj, 
roiopHt>tn(f  a  oonneetfoB  wfA  Maaritius,  but  the  Imperial  Oovem- 
ment,  whilRt  giving  a  subeidy  for  the  Aden  and  Natnl  cable, 
declined  to  give  an^*  assistance  whatever  to  establishing  communi- 
cation with  Mauritius.  Last  year,  by  the  aid  of  tbe  ImperixJ 
tiovorament,  the  cable  was  laid  from  Halifax  to  Bermuda,  thu8 
placing  the  authorities  at  iioine  in  direct  communication  with 
that  most  im[K>rtant  dockyard  and  naval  station.  Tho  Post  Office 
have  now  invited  tenders  for  the  construction  of  a  line  to 
KlanritiuB  from  the  east  coA«t  of  Africa  direct  to  the  Seychelles,  and 
thence  direct  to  Mauritiuii.  Thiii  will  of  course  nece.'*.«it:it6 
a  sli(,'hL  doviation  from  the  direct  route  to  Mauriliii;", 
bsiti*  tho  addition  to  tho  lenj,'Lli  of  'ho  cablo  i-<  more  iliaii 
ju-otified  by  the  considsratiDn  tl  f  .<  vill  rts^ult  in  jiLioing 
the  outlying  do|icnilcnfv  of  ihe  Scyclit'lle.i  in  direct  com- 
munication with  '  I  jvernment  at  I'ort  l>ooi.-',  nearly 
1,000  miles  nway.  j\o  s-jKcific  mjb^idy  i"  otfcrnl,  the  amount 
l)oitij;  left  to  the  par  tie*  teiidetinf:.  It  in  ho[)o<i  th;it  no  difficulty 
Hill  artna  U()on  this  |>oint,  an  the  Mauritius  Iv«?^ialaturo  ba%'e 
practically  agreed  to  give  a  subsidy  of  i.'7,tMXj  a  ytsar,  and  it  is 
anticipated  the  Seychellea  dependency  will  vot«  a  (n°ant  of  £1,000 
a  year.  Any  failure  to  come  to  t«rniM  w  ould  L'rentlv  be  dei)lorod, 
lor  the  Imperial  importance  of  tlie  pruix>scu  cable  is  oeyond 
question.  The  stratt^c  poaitimi  ooenpiea  by  Mauritius  is  one  of 
immense  value.  It  staiuls  ia  mid-ocean  at  a  point  2,000  milee 
dixtAnt  from  Aden,  3,340  niles  froai  Oqw  Tswa,  and  2,040  milsa 
from  Ceylon,  and  in  the  vrent  e(  boatililhi  ndgbt  fwniinnd 
the  oonuneroe  of  thr'  Indian  Ocean.  It  »  obnotH  enongb, 
then,  for  miliUiry  purposes  alone,  takins  into  aocooot  tbe 
rapid  dovelopmeab  of  oar  Auetraloaian  OriooieB  and  lodiaa 
Empire,  that  it  la  no  leoMT  desirable  to  taave  so  tBaportMit  a 
station  dependent  upon  the  postal  serrioe,  as  at  present  is  the 
case.  It  may  have,  too,  from  a  commercial  iMiot  of  view,  tbe 
efTect  of  developing  a  greater  interest  here  at  home  in  a  delightful 
colony.  1  therefore  trust  that  the  present  Government  will  deal 
with  this  question  fairly,  and  that  in  the  event  of  the  contract 
requiring  a  vote  from  Parliament,  tbe  House  of  Commons  will 
mnctton  the  completion  of  tbe  links  of  that  eleotrio  chain  whiob 
will  bind  tho  mother  oooiitcy  With  ooe  of  Ifaaoldast and  aoablayal 
colonial  po«?e.vion!i. 

The  following  re-HoIution,  pixiiios-oti  bv  Mr.  J.  I'>nc.'>t  (.Mauritiaa), 
seconded  bv  Mr.  H.  A.  Jacki«nn  j  Uon^  Kong},  was  adoptctl  : 

"  That  tne  proposed  cable  from  /^an/ibar  to  Mauritiu.s,  nVi  tho 
Seychelles,  is  of  Imporial  im|Kirtanr(.'  in  a  rttratc|;ical  i>oiut  of  view, 
and  will  also  have  tne  efi'cct  of  develo|iiiig  tlie  trade  bvtWLx.-n  the 
mother  coontry  and  one  of  tbe  oldest  iKwsemions  of  the  Britiab 
Bnfnrei'* 

LONDON  COUNTY  COUNCIL. 

The  folio wifig  is  the  report  of  the  electrical  btisinaM 
before  the  Lundoa  County  Council  at  the  last  meeting  : 

JVMfeea  imdtr  Jibef  rfe  LtglUiiiif  Orden  and  ileti. 

We  have  to  report  that  wo  have,  actinL:  upon  the  authority  oon- 
ferred  upon  us  to  deal  witb  matters  duiing  the  recess,  sanctioned 
the  works  referrod  to  In  tbe  andssweatioasd  natiass : 

88th  Jnly,  im,  fnnn  the  Metnpelitaa  Eiaotirie  Supply  Cob* 
pujr,  of  intention  ta  by  mains  In  8«flbifc<atrsst,  MI-iosU  Bast^ 
Ooctepiar-etrBet,  and  Trafalgar-sqaars,  waeb  aide. 

August  \ntb,  1891,  from  tbe  Netting  Hill  Electric  Lighting 
Company,  of  intention  to  lay  mains  in  Holland  Park  ;  and  IStn 
Auirust,  1891,  from  the  same  company*  af  intention  to  lay  maine 
in  Pembridge  place  and  crescent. 

The  works  proposed  were  of  very  small  extent,  and  it  mm 
intimated  to  the  oompaniee  eoneerned  that,  subject  to  tbe  meal 
oonditions,  thoy  might  be  proeeoded  with.    We  naOBBand : 

That  tho  CouncU  do  ratify  the  aotloa  tabaa  by  aa  witb 
reference  to  thees  notices. 

We  have  also  considered  a  notice  from  tbe  Netting  Hill  Electrie 
Lighting  Company  wMMNAdatab  bai  taeslasd  aS  this  office  an 
SOa  August,  1881,  offetBOUea  ta  by  audae  laFsnbridge  gardaaa 
aodsqiiaia.  Thara  appsaia  to  ba  aa  abjaotion  to  tbe 
i  and  wa  raeaasawad  i 

fbah  tba  saooliaa  af  the  CounaU  be  givea  to  tbe  < 
niHiadte  fai  Ifaa  aatloe (registecad  Xe.sn),  witbaaldatat 
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of  the  Nottinff  Hill  Electric  Ugbtioff  Company,  upon  con- 
dition that  the  company  do  give  two  days'  notice  to  the 
Council'n  chief  engineer  before  coinmencing  the  work  ;  that 
the  corer-Btooeti  o(  the  culvcrtu  under  20in.  wide  Hhall  be  not 
than  ^?ir.  thick,  and  of  the  wider  culverts  not  leM  than 
•Jiiri.  ;  iiiui  ih.Hi  wlicri)  tlif  ruhert  crooaes  the  carriageway, 
then-  Hh.aU  ho  at  least  9in.  thici&oais  of  I'OrUancI  ottmenl  oon- 
creto  abovn  the  oover-itooM  of  Um  aalvwt,  in  addlttoii  to  tiw 
road  material. 

We  have  considered  two  notioM  from  the  Westminiiter  Electric 
Supply  Corporation,  one  dated  '25th  August,  1891,  of  intention  to  lay 
maine  in  Suesex-stroct,  ('umbcrland-atreet,  and  \Ve«tmoreland- 
•treet,  and  the  other,  dated  9th  September,  )S91,  of  intention  to 
lay  mains  on  the  west  aide  of  Regent-street,  from  Conduit-iitreet 
to  8c.  Goorge's  Church.  The  propQi«d  work«  are  vnobjeotiooable, 
■M  ws  taoomiBMd : 


That  the  consent  of  the  Council  be  given  to  tbtt 
referred  to  in  the  notices,  dated  '25th  August  and  9th 
September,  1891,  respectively,  of  the  Westminster  Electric 
Su;>{i[y  ( 'orporation,  upon  condition  that  the  comt>^ny  do  give 
two  days' notice  to  tlic  Council's  chief  engineer  before  com- 
mencing the  workn  :  that  (he mains  belaid  under  the  footways 
wherever  it  is  found  practicable  to  do  so  :  and  that  the  covora 
of  the  street  boxes  to  be  used  shall  oon^k  of  Inm  fraamfilkHl 
in  witb  mataiial  to  anit  tho  paving. 

htD'HooH  Sladrie  Light  Supply  Company  has 
aiioU«o.dnted  lat  8«ptember,  IWI,  ol  iotoatioo  to  lay  a 
icma  Rarl'a  Coart-raad  at  Raii^  Coart-^rardena.  There 

M  to  be  no  obje«*tion  to  thifi  projiosa!,  at\<\  wo  reooTnmend  : 

That  the  sanction  of  the  Council  be  j^iseii  to  the  work;" 
referred  to  in  the  notice,  dated  1st  September,  1891,  of  the 
Hooae- to- House  Electric  Light  Supply  Company,  upon  con- 
ditioa  tbat  the  oompaay  do  give  two  days'  notice  to  the 
Cob  noil  *■  diiat  angiiMW  mIok  aQBmon<ung  Uto  work  ;  that 
ao  pipes  of  •  lunrdiaiutar  Umb  Mb.  ahalTlM  aiad  )  tbat  the 
tttMt  boxaa  to  ea  oaad  aliall  be  of  th«  pattam  aspnived  by 
tbe  Council ;  and  that  as  an  additional  pcacautioD  against 
aoddent  through  dofectiw  innulation  of  tlie  tnalna,  eadi  Of  the 
■traat  boxea  shall  ba  provided  with  an  inner  as  well  as  an 
ootar  flover,  mdt  Insnlated  from  the  other  as  far  as 
practicable,  and  that  tba  outer  cover  shall  be  effioiaatly  ooo- 
•acted  witbearlk. 


Aaettoth  wiliHnitdslOk  vee  fMel«ad  on  tbo  2iid  «f  fietitember. 
U9I,  turn  tbe  SeoabgCni  and  Knightsbridga  Sloatrio  Lighting 
Coaiiany.  of  propoeed  oxtenaien  of  malae  Id  BrOBptoo'iaad,  fram 
If  ontpelier-etreot  to  Fnlham  Brtdga-road.   Tbeae  works  aire  of  tbe 

ordinary  charart<>r  ;  and  we  recommend  : 

That  tho  sfinftion  of  I  lie  Council  he  K'veo  to  the  works 

referred  to  in  the  noiir  ti,  without  date,  of  the KeBtiagteo aad 

Knlghtsbndjje  F.Ieciiic  Lighting  Company. 

The  London  P^lcrtric  Supply  (  m  [Ksiat  ion  ha.-*  '^'isoii  a  uour  i», 
dated  hlii  JMiplfmbi.  r,  of  intention  to  lay  two  linos  of  dix- 

tributing  mains.  con4i-it]ti<;  of  concentric  lead-covered  cables  in 
iron  |>i)H.'!<,  in  Tooley-street  and  Montague-clow,  South wark. 
Thin  i|  I        to  ba  BO  objeetion  to  whSL  la  propoaad,  and  w» 

f«ComiliL'Ild  ; 

That  till?  ?iiiic;ioii  of  iho  ('iiuncil  lio  i.'i\<in  to  tliL-  «()rk:< 
reform!  to  m  thr-  nrtt lue,  (Jatod  .Sepieinber  5th,  IK9I,  of  Uio 
London  Etoctric  Hupply  Cor|ioration  uimn  condition  that  thu 
iiuiiijiany  do  give  two  days'  notice  to  the  Council's  chief  engi- 
tieiji'  before  commencing  the  workn  :  that  tht!  laiiiriH  )>t'  hiiil 
uuder  the  footways,  and  be  keptViiii.  \><Ao\y  the-  tui'kt  ^iile  uf 
the  {laving  wherever  it  i.-i  found  prHcliciiblc  to  do  so  ;  llmt. 
where  the  raain»  cruius  the  carnaguwuys  Ihey  bu  kept  al  the 
saoio  depth  below  the  concrete  or  the  road  material  as  the  case 
UMV  be  ;  that  all  pipes  or  0|>eninKS  from  or  into  the  boxes 
■bvl  be  of  mcli  abapB  aa  to  remove  all  riak  of  iajary  to  tbe 
eevoilagoftbocaWea;  tbat  all  eablea  oroaaing  the  boaea  aball 
be  aoppoitad  item  below  la  the  bone ;  that  all  eacviee  lines 
or  uoiail  caUea  ahaU  be  prateoted  whtio  taavling  the  boaea  by 
an  exUa  IcsmI  covering,  or  by  wooden  atOMjera,  and  aball  atao 
hare  a  eop(ior  wire  of  suffloient  aiae  carriM  fironi  the  eervioe  to 
the  main  cable  in  good  connection  with  the  lead  or  iron  out-er 
casing  ;  and  that  the  ends  of  all  mains  terminating  elsewliurc 
thaa  IB  a  boa  iball  be  aeeureiy  proteeted  by  iron  caps  in 
addltfam  to  aay  other  ooveriag. 

We  have  oonaideired  two  aellaeei  dated  September  let  aad  llth, 
\^\,  respectively*  trom  tbe  St  Jaaiae  aad  Fail  Mall  Bleetrie 
Lighting  (\>mpe«y  of  tBtCBtioB  lo  lay  malae  (1)  aoreee  Bcgeot- 
•treet,  to  complote  the  acbeme  of  maine  approved  by  tbe  Cbnoeil, 
jjnd  (2)  to  connect  two  mains  in  Regent-street  elready  aathoriaed. 
The  works  referred  to  are  of  Iho  uxual  ehavaotar,  and  there 
•Pptars  to  be  no  objection  to  them.    We  recommend  : 

That  the  sanction  of  the  Council  be  given  to  the  works 
referred  to  in  the  two  notices,  dated  September  let  and 
September  llth,  1891,  respectively,  of  the  St.  James  aad  Pall 
Mall  Electric  Lighting  rompaay.  opOK  oondUiaa  tbat  the 
company  do  give  two  daya'  boUdo  to  tha  CooadTli  chief 
engineer  before  oommencing  the  wortie,  and  that  the  worka  ha 
Regent-street  ehall,  when  oommeoced,  be  carried  on  eon- 
Uriuously  by  dny  and  ni^'hl  until  completed. 

A  notice,  duttd  Septcuibci  ".'.Trvi,  1h91,  has  beeu  given  by  Mr.  H. 
Robinaon,  on  behalf  of  the  Veitry  of  St.  Pancraa,  under  the  St. 
Paocras  (Middlesex)  Electric  Li^'htin^  Order,  1883,  of  intention  to 
jtf  BUiaain  Park-street,  Camden  Town,  Gordon  street  and  square, 
nebanMK|uare,  Taviatook-wjaare,  Eodsleigb-stteet,  and  Upper 


Woburnpiace.  The  propoeed  worka  are  dmilar  to  UHMepreviooaly 
approved  by  the  Council  la  tho  appUcatloB  of  the  VoBtry,  aad 
seeing  no  objection  to  them,  we  recommend  : 

That  the  Council  do  a{>nrove  the  works  referred  to  in  tbe 
notice  of  the  Vestry  of  8t.Paaeiaai  dated  SeotemberSM,  UM, 
under  the  provisions  of  the  8t>  PaoonM  Cliiddleaoit)  Bectrio 
Ughtiag  Order,  1888. 

Wo  haivB  eoBBfalBndaBotioedBted  Septembir  Slth,  1891,  from 
the  Hotrraolitaa  Elootrte  8»pp^  GomjoaQv,  of  iaieotion  to  lay 
maine  in  KUdaro-tenaee,  Teltnt-road,  weetboBrae  Fark'passage, 
Orcbard-etreet,  Alfrad-road,  Bradley  pUt-a  aad  atreet,  Herrow- 
road  (part  of),  and  Ambarley  road  (pun  uf).  'Fbe  propoeed  worke 
are  of  the  aanm  deeeriptloo  as  those  of  tbia  emn|iany  previously 
sanctioned  by  theCooncU,  and  there  seema  to  be  no  objection  to 
them.  Part,  however,  of  the  route  to  be  traversed  by  these  mains 
consists  of  narrow  alleys,  and  the  comfNiny  should  be  ret(uired  to 
provide  that  a  thoroughfare  shall  be  kept  there  while  toe  worka 
are  in  progress.    We  reoommend : 

That  the  sanction  of  the  C-ouncil  be  givQB  to  the  works 
referred  to  in  the  notice  tinted  '24th  BepMmber,  1891,  of  the 
Metro(>olitan  Electric  Supply  (>>ra^ny,  upon  condition  that 
tbe  company  do  give  two  days'  notice  to  tbe  Council's  chief 
engineer  before  comm<»nein^  tho  works  ;  that  {irovision  be 
made  for  the  works  to  he  cuiric^l  out  in  the  narrow  ways 
included  in  the  notire  without  stopjuipo  of  the  tmfRc ;  that 
themaini^  l)o  enclD-'cd  in  iron  [jii>o^  or  ullicieiit  Crii*in|;,  ivnd  be 
laid  under  tiie  foot«  ii\H  wherever  it  i.-i  found  jintrt iralile  to  do 
so  ;  that  as  an  additional  nrei  aution  ii^mnKt  :i  <  i  lui  j  throu^-li 
defective  inculation  of  the  iniiiti-<,  cnch  of  the  stieet  boxcH 
shftll  he  provided  with  an  inner  a.s  well  as  an  outer  cover,  tho 
two  in^ulut<j<i  from  unch  other  ua  far  ojf  practicable,  und  that 
the  outer  cover,  which  thall  consist  of  an  iron  frame  fille*!  In 
with  matenal  to  suit  tho  (uving,  ffhall  bo  ulLielenlly  counoctod 
to  earth. 

We  have  nlso  to  rpport  tho  receipt  of  tho  followinj;  nnticew  piveo 
in  accordance  with  the  reiw-iluiion  of  tlio  Council  l<i  nccopl.  four 
days'  (in«tejid  of  one  iiionthVf  notice  in  resjiect  of  the  laying  of 
service  lines  from  main."  already  laid  : 

From  the  St.  .laine-sand  i-'ail  Mall  Kleetric  Lightin^f  ("oiin>any  ; 
July  30th,  to  s,  rull-mall,  and  M,  ( .lftwihoiir<e--''troet  ;  AujiUHt 
'21st,  to  7,  New  Hiirlington-strevt.  174,  I'lccudilly,  lli.i  and  'ZiQ, 
Regent-street :  .Auifiist  Ltith,  to  77,  .lermyn  ritrcet,  Hi,  S-'vckville- 
Rtre«t,  and  lu,  St,.  Jumos -"-wiuiire  ;  Sciitotuber  l*t,  to  Iti"!,  2!H, 
aiiil  '.*.?'2,  Regent-street;  Si. [itornlier  sth,  to  St.  .lame--><  ralnce, 
dud  to  mT,  1^3,  2.tO,  and  '2ii2,  ikc|;uui.-«lruet ;  ^{itember  llth,  to 
90.  198,  attd  '206,  Re^nt-street. 

From  the  Electricity  Supply  Cor|)oration  :  3Ut  July,  to  the  St. 
Mariin'tf  \*08try  Hall,  Charing  Cross-road  ;  29th  Augu«t,  to  4  and 
ti,  (Jliaring  Cross-road  ;  '21st  September,  to  2D,  Spring-gardens. 

From  the  Weatminator  Eleetrio  Supoly  Carpoeation :  28tb  July, 
to  II,  Halkia-atreot  Weat,  aad  to  13,  BaU  Hoon^tnet;  to  1,  St. 
GeofgeVrcad  (aodato). 

From  tho  Loadoo  Bleetiic  Supply  CSorporatioo :  24th  Joly,  to  148^ 
Borough  High  street.and  to  77,  Houthwark -street  ;2.'>tb  July,  to  121  A, 
Regent-street,  and  41  and  42,  Parliament-street ;  '29th  July,  t4j'2:Ut^ 
Westminster  Bridge  road,  and  to  Garriek-chambem  ;  .list  July, 
to  14.1,413,  and  487,  Oxford-street;  18th  August,  to  Hibernia- 
chambers ;  *20th  August,  to  43,  Cpper  Hrook  street,  and  47,  New 
Hand-street ;  21st  Auvust,  to  2,  'Tooloy-strcet,  and  to  02,  South 
Audloy-strect  ;  '28th  August,  to  '233.  Borough  Higb-etreet ;  2nd 
September,  to  '24,  Ilaymarkot  i  SBth  SopteUMT,  to  99,  H»yBianMfe» 
ana  to  1,  Rupert-streoL 

/Slrrlrif  TeMinfi  Statum — MtUr  Ttupeetor. 

We  have  to  report,  for  the  information  of  the  C<niiicil,  tltat  Mr. 
W.  Amot,  who  was  apfioint'Cd  in  February,  IHWl,  at  ;i  iialary  of 
i'lM<»  11  yejir,  lo  act  lu-^  an  in.-<|M_ci<ir  under  tlio  Kk-ctric  Lighting 
Ordcrit  ami  Actb,  has  rvittgntid  hU  upjmmltueut,  he  having  bee'i 
ap|iolnted  electrical  engineer  to  the  Glasgow  Corporation.  Wu 
have  made  lemjiorary  arrangemonts  for  the  discharge  of  tbe  duties, 
and  pro[)ose  at  a  future  time  to  edviao  aa  to  tho  maaaer  in  which 
the  vacancy  shall  be  tilled. 


NEW  COnPANIES  REGISTERED. 


Atlaa  OarboB  ManufiMtwtBS  Company,  Limited.— Re?i*t«red 
by  Slaughter  and  May,  21,  Great  Wim-hosier  htmet,  K.C.,  with  a 
papifjil  of  £'2,OflO  in  £1  share*.  OI>]e<'t  <r,  rnj\Miifacluie  and  deal 
in  clecti  ic  conrluctor.^  ami  non-c<  in  i  u  'l  !  - ,  ii  achinery,  plarit, 
apparatufi,  iiixtrumcnts,  tltliilKS,  etc.,  uami  in  connection  with  the 
geru-iation  and  distribution  of  electricity,  and,  with  a  view  thereto, 
in  ad()|>t  an  aj^rooment  expressed  to  be  made  between  \V.  J. 
\Vo<xlwnrd  oi  the  one  part  and  the  Company  Ot  thoothor  pait, 
Kctji«t<.'rc<l  without  articles. 

Law's  Eleotrloal  Appllaaoee  Compaajr,  Umltad.  — Re^'ist<>red 
by  Davidson  ami  Morri«!<,  40  and  42,  Queen  Viccovin  roet, 
London.  K.C  ,  with  a  cj\|iilal  of  i;4,(l*XJ  in  jl3  Rharcj^.  (  u  _i  i  to 
carry  into  etfect  an  a;.'re«mcnt  expressed  to  be  miuiu  tiolween 
Edward  Fit^erald  Law  of  the  lirnt  [wirt,  V.  T.  1).  Crews,  Sinclair 
Macleay.  J.  T.  F.  Otway.  \V.  II.  Jamea,  and  E.  F.  I>vw  of  the 
second  f^mrt,  and  this  Coni|Mvny  of  :':.<:  rliird  part;  and  ulw  to 
adout  and  carry  into  otfoct  another  agreement  cxprcfised  to  ho 
made  between  William  Clowes  and  Sons,  Limited,  of  the  one  (nrt 
and  this  Comfiany  of  the  other  part ;  and  generally  to  carry  ou 
business  as  type-setters  and  compositors  (by  machinery  or  otber- 
wise),  printers,  Uthographen,  telegraphists,  Dewsagonts,  advertU- 
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ingSgaatot  sUtionen;,  puljli><lien<,  etc.  There  sbnll  not  b«  loss 
tium  vhliM  nor  mnro  than  six  directors.  The  first  slinll  bo  Major 
E.  F.  Uv,  S.  MAcleay,  J.  T.  F.  CHw»y,  and  8.  H.  IbIm.  QnsU- 
fieation  not  apecified.  RomuiMration  ta  b»  datormiMd  by  tlw 
CompMy  in  gmeral  rr> » -tn  - 


CITY  NOTES. 


OrMU  Mortheni 

September  were  f'24,000. 
BrfLxUlan  Submarlno  Tolai 

the  puj-l  week  wx-rv  f.'i.'^.'t), 

woat  coMt  of  Amorloa  T«i«gr»pii  CompMy.— TIm  raeaipto 

for  th«  month  of  September  amounted  to  £3fiW. 

WMt  India  ud  Panjuii*  Telecraph  0«iBpMjr.  — Tho  rec«ipta 
lor  the  half  month  ended  September  30  £1,598,  ncoinst 

£2.».W. 

Cabk  ftataMilM  Tatagnpk  OanpMV.-The  reooipto  ior 
September  were  £S,000,  •gainafc  £2,007  in  ebe  oorreaponding  period 
of  U8t  year. 

dtgr  aad  8««th  l,«Bd0a  Railway.— The  rocolpto  for  the  week 
indiBg  Oetober  4  were  £748.  againet  £708  for  tlia  week  ondtaff 
aepUmlwr  i27. 

&Mtera  TUegrapb  Conpaajr.  —  TIm  tieaflie  reoeipto  toe 

September  were  £56,968,  ae  agabui  £65,3M  for  tbe  Muna  period 
ori8SO,aiiiBareaeeof  £1.243. 

Unit  •filirt  IWasnH^  Oenpaay.— For  the  month  of 
September  the  reoidpU  ahow  a  deoreaae  of  £822,  m  camparad  with 
tlw  oomvoiidibft  period  of  laet  year. 

UMatB  aad  BrMlllan  Telegraph  Coopaay.— The  reeelpte 
for  latt  week,  after  dedactiii^'  17  [ivr  rent,  (layable  to  the  London 
PlaUno- Brazilian  Comiiany,  were  £4, Km*. 

aaatern  Bxteoatoa  Talngraph  Company,  iuo  roceipta  for 
September  amounted  to  £4U,58(i,  aa  a{;ain«t  £4.1,838  in  the 
eorreapondinf;  period,  ahowint;  a  decrea«o  of  £3,352. 

The  International  Okonlto  Company  notific»<  tfi  tt  i  ho  lii  '^t 
anmiftl  troiicr.il  moetiiitc  h;i»<  bfon  iiosttioned  from  to  ilny  i  Krid.iy) 
to  v\    In    Ilv,  it    nth  iiisr.,  .u  tne  (  annoD-8tr«ct  Hot' 1 

City  of  Londou  KleotHo  LtglitlaR  Company.— Colonel  lien  Hay 
Martindale,  C.  H. ,  hsm  Ix-eii  elccu«l  a  director  of  thin  ComiMny. 
Application  ha^  boon  mii'Io  tfi  tho  St-ock  Excluwige  to  jfrant  a 
<|aot«tion  to  the  oiclinary  .'«harO!<. 

TtM  Snbmarliia  Cables  Tmat  uniiouiioeii  tli;il  on  .mil  aft4'r  tho 
l.'th  illifl.  lliu  bjihmc'o  of  thu  iiiiiiKin  line  in  .\|iril  lant  vw..,  i'J — 
will  be  paid  by  MewM.  Glyu,  .NtilU,  t'tirrtc,  and  Co.,  of  L<uiubard- 
!<tret;t,  bctwoon  the  boura  of  I't  a.m.  and  2  p.m.  The  coapona 
should  be  left  with  the  bankor.'S  for  oxamination  four  clear  aaya 
before  paymont. 

Braalllaa  Sabmartno  Telegraph  Compaay.  — The  accounts  of 
tho  Company  •'mv.  i  pcit'.t  xutlicicnt  to  enublo  thu  Directnr-i  to 
roajmmcnd  u  hnal  dividend  of  let.  i»ei  -"hure,  ir.ftkin^,  with  prov  i'mx 
diatributiona,  a  total  dividend  of  H  |>or  Dunt.  fur  the  year  emlcil 
June  30,  1891,  and  ahra  the  payment  of  a  bouaa  of  is.  pur  eimro, 
both  froo  of  income  tax,  which  t0|(0ther  will  amount  to  £32,500, 
kavintta  balance  ol  £88,210.  16a.  0d.,  of  which  amount  £60,000 
b««  bean  jdaood  to  the  we<c*d  fend,  inonMiBK  that  fund  to 
UJ4jm.  t£7and  ^08,8101  m  M.  «uil«d  lonmrd.  The  eecre 
tMyiMM  tIMfc  tin  mj  impM— I  faeumi  bk  rwranw  naainly 
■iimCMBlba«riniMitato«rnftiN  bi  8Mtb  Anwioa.  The 

tiM  IStb  tothaSlafeiiiat.. 


beibdv 


oltiMuianirinba 
day*  indnalve. 
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An  are  lamp. 

Manchester. 


18407. 
1««08. 

U4SL 
16in. 


Skptkmiikk  '28. 
Williftin  Strtrt'oi-d  Hay8,  New 
(Coinplcte  8[M»cihcation. ) 
Improyementa  In  prtBtlnff  lelecraplia.     Herbert  John 
AiliHOU,  &2,  Chanoery-lane,  London.    (Major  1>»ne  Partner, 
United  Statea.) 

Impreveaesta  In  elootvto  are  laava.  Hear*  Robert  Low 
and  The  Art  Workahope,  Lintitted,  87.  MwClaViaaei 

Cannon-atreet,  London. 

Xmprovemeate  la  teleplione  traaamlttera  and  MMtvan. 

CeoU  Barman  Callow,  Tring  Park,  Tring,  HorU. 

ia  moaaa  aatf  apparataa  for  telograptale 
Albert  Mitoball,  38,  Cbanoeiylane*  London. 

TOBtlny  ranway  ooIllalaBa.    William  nS!^B%HMUHoni 

U,  Lord  sUec:!,,  Liverpool  (Eugcoio  Eapian  and  P4dro 
Ferrer,  Spain.)  (Complete  apecificatioa.) 

Improremonts  In  tli  ctrlc  B-iritch  api>aratas  or  moaaa 
for  coatxoUlos  oioctrio  oiroaita.  Alfred  iieorge  Brooke*, 
5ft,  CImncvry  lane,  Loodon.     (John  P.  Cnah^g,  United 

States.)    (Completo  specification  ) 

ImprovaiEnciit.a  Ln  or  rolntlQK  t-o  cleotrloally  aoldertng 
or  brastns  lautjU.    WLla.iiu  I'liillipi)  Thompaon,  tt.  Lord 
ctroct,  Livcr[KX)l.   (ChjirUia  Lewls  Coffia,  l/aitad  Statea.) 
(Oooipiete  apectfication. ) 


18487.  OMalalav  a  flaM  far  prtaaary  battarlee  aad  wttnwmr 
iac  tbe  eflkettva  awtter  fteaa  the  apant  flaM.  Heniy 
Barington  Leigb.  S2,  SoathamptoB.boildinge,  I/rndgn. 
(Jowpli   BrowB  GnMHaer,  ITaitad  Statoi.)  (GoavhMi 
•pednGaUon.) 

10006.  Tanpraimaaia  tepaaaltonr  rtenlfnlna  ftr  daaMeaN 
laaapa.  Henir  Harria  Lake^  4S,  Boathaaiptoa-baildiaf^ 
London.  (Bdainad  TweadTi  Uait«d  Statee.)  (OooipMa 
apeelfleatioa.) 

meala  er  raiaya  far  anboiarlae  eaUe  aad  otlier  atoetria 
eirealta.  Henry  Harria  Lake,  45,  Soatbampton  baildinga, 
Londoo.  (CbarlM  Goodwin  Bark^Ullit•d  Statea.)  (Cm* 
plsta  apedfieation.) 

16540  Vaaa  Ibr  etoatrto  olreaUa.  Freak  0.  Eelak,  t, 
etreab-bnlldltiga,  Liverpool-atreet,  Loadon. 

16551.  iBwrovMaeatn  la 


Heanr^bniR  Lake^  40^  SaatbaiaptoB'balldinga.  London. 
(Cbwlee  Qoodwia  Bariia,  Uintal  ^ 


^ieoi6ioatloa.> 
16578L  Ii 

Ltncoln's-tnn.flelda,  London. 


)  (Completa 
William  Brook*  Sayan.  48, 


16812.  4ii  Improved  form  of  voUmoter,  Vraucis  Henry  X  tlder, 
Herbert  Naldc:.  (  harlot  William  Scott  (  r.Tv.!.  ,.  ud 
Alfred  Snaiiies,  lU,  Kni  Lion  -treet,  Clerkeawell,  Loadun. 

16641.  An  improved  ooapllos  for  lightnlagl 
Lewia^  63,  Chaoocry  liuw,  Loodon. 

OOCOBIIB  1. 


47,  Linooin'a-inn-fielda,  Loadon. 
ItHUM.  Aa  improved  eleoirleal  ewtteh.    William  fTainnf.oa 
Bbdnney,  88,  Bath-atrt^t,  CAoBgow. 

Ol  TOUKK  2. 

1f{7.'>2  An  Improved  electrical  and  mechanloal  alarm  olock. 

Duuiel  .liiints  .Mulhirky,  'JT,  Wc^tciite.  P.nidfonl  N'oiW 
aliire. 

1G707.  Improvomonta  In  apparataa  for  olootrie  eeoklng  aad 
heating  Friedi'icli  Wilhrlm  S.ihincllLT  .leiiny,  1,  Qwality- 
oourt,  Liondon.    (Complete  apecificatioa.) 

a. 

20B,  Cbonnert-Toad,  Ptekhan. 


16866  A  MW  «r 


SPECIFi(;ATI0N8  PUBLISHKl) 
1888. 

11806*.  llHrll  wwwHW.  PykeandBuatA*.  (AflMadad.)  6d. 

1800. 

14196.  Xaeaa6eae«at  Maelrie  laiapa.  Lake.  (Tibbita.)  Sd. 
It  "I')  Dlstributlcm  cT>;ctrlcUy.    Parker  and  Otbevai  M. 

lljOI.'f  iDOi^uUMceat  l«unt>a.     Mtibrlc.  Hd. 
17108.  Dynamo-eleotrlo  maotaines.     I'itt.    (Tliury.  i  Hd. 
17940.  Are  laaipa.    Siemens  Bros,  and  C'o.  (Siomcua  and  llaUke.) 
8d. 

1H088.  Telepboalo   awltehbea»6a.    Kinv^bury.   (The  n'ft.n«m 

Electric  Company.}   la.  Id. 
18960.  Mtaanilnt  fiafaaiiL        afalaetrlo  eoadnotora.  Price 

andOray.  6d. 
il082L  U8bM^«alliaL  ale.,  by  eleettrtatty.  SCovelL  8d. 

mi. 

7940.  laataCaayMMMlM.  Gawavd.  8d. 
11134.  laatonlwlnfiMatlixfaHHlah—.  fauia.  Rd. 
19117.  naetne  earraat  netora.  Hartmaon  and  Brnoa.  M 

1'.''J'>~   Elct  tri<:  incundoaoenee  lamfka.    Scharf  and  Labtko.  8d> 
12iHiO.  Klootrlo  tranaXonBora.    Mordey.  8d. 
I3S1&  Avalaaipa.  Jobaaoa.  (BaUaan)  Sd. 


COKPANIBS'  STOCK  AND  SHARK  UffT. 


10 
6 

5 
31 


1 


Brush  Co  

—  Vtvf.   

India  Rublwr,  Giitla  IVrcha  k  Telegraph  Ol. 

lU.iis.-.ti,.!l.,,,..   

M«lr<JiM<lilati  i!)ieclric  Supply   ... 

Loudoii  Klecrrio  .Snjiply  ....•»... ..»».... 

.Swan  Unit«!ii   ,  

St.  .,   

NstJiJijal  Tuk'pbonc     

Electric  Conatruction    

Wcstminator  Electric  r.^ 
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NOTES. 

BroBMla.— Tuiden  W6  reMivad  for  ikiuwli  on  the 

Hove.— The  taodan  for  Rov«  KghtioK  are  to  be  raeaiTed 

00  October  26th. 

City  Mains. — The  conduits  of  the  electric  lighting 
I  hk  iha  City  are  now  practically  complete. 

TetoflimMS,  —  Talephonie  eoinmuatntion 
betncen  Beitw  and  Oenava  ii  ezpaetad  bj  the  end  of 

the  tnon'h. 

City  of  London  Company. — Prof.  Silvanos  Thompson 
bus  been  ap|K>iiited  consuliii^  el«etriei»ii  to  the  City  of 

Loiidon  E;li  tlic  Lighting  Comjwiny. 

St  Peterabnrg. — The  principal  street  oi  St.  Peters- 
Img,  the  Xeweaky  Plospect,  is  to  be  lighted  shortly  for  a 
length  of  a  mile  and  »  half  1^  38  are  lam|ia  on  ornamental 

iron  Uiti]ipoj<t.s 

Auotion  Sale.  -As  will  be  seen  elsewhere,  an  important 
ode  by  auction  wil)  take  plaea  eariy  next  nonth  at  39, 
(^ueen-street,  EC,  of  a  lacsa  qoantUiy  and  vaxiaty  of 

electrical  supplies. 

Paris  Concessions. — The  Paris  Manieipal  Council 
will  shortly  consider  the  transfer  of  the  I'opp  concession 
for  electric  lighting,  and  the  ptolougation  of  the  gas 
company's  concession. 

PevMmL— We  nnderatand  that  Mr.  C.  E.  L  Brown, 
late  chief  eri<,'irieer  to  the  Oerlikon  Works,  has  left  this 
company  in  order  to  start  busioess  on  his  own  account 
at  Btden,  nenr  Znrieh. 

Barton. — Eighteen  tenders  in  all  have  been  reeeive<l 
fortbe  li^'htinu'  of  Burton-on  Trent.  The  whole  matter  is 
at  present  under  the  consideration  of  the  committee,  and 
the  tenders  are  not  yet  settled. 

Frankfort  Exhibition.— The  number  of  viaifaHS  to 

the  Fninkfort  Electrical  Exhiliition  h.i^  alreatly  amounted 
to  over  a  million.  The  exhibition  will  cioso  on  October  19. 
The  jnioB  of  entry  nntfl  eloaing  will  be  6d, 

Ilklir. — 1*be  Ilkley  Local  Board  are  wishing  to  purchase 
the  gas  works,  but  the  negotiations  have  fallon  through 
Hwy  muat  either  apply  for  a  special  Act  to  compel  the 
taaiufer  or  turn  thair  attention  to  eketrie  light. 

Exting^uishins  the  Liffht. — A  story  is  related  about 
a  r.iocher  fFom  oat  West  who,  not  knowing  how  to  extin- 
goidi  the  light,  unooiled  the  wire  and  put  the  kmp  inside 
a  drawer,  where  it  waa  found  homing  nest  nornlng. 

Southend  Pier  Eleotrio  Railway.— The  receipts 
from  the  electric  tramway  at  Southend  for  the  month  of 
^[iteinher  wera  £441.  Ifie.  The  total  of  the  wages, 
indnding  the  {irooienade^  for  the  month  waa  £90, 18«. 

Electric  Railways. — Long  lines  of  electric  railway 
teem  to  be  increasing  io  the  States.  A  line  is  to  be  built 
f ram  San  Jo««,  Oalifomia,  to  Oakhnds,  a  diaUnee,  including 
bianchea,  of  48  miles.  The  coat  price  i«  given  aa  £100,000. 

Pretoria, — The  desire  for  electric  lightinfj;  is  spre  nling 
in  South  Africa,  and,  besides  private  plants,  we  learn  that 
^PMoria  is  to  be  lighted  early  in  April  next.  The  inatalla- 
tion  is,  we  understand,  in  the  band*  ol  Messrs.  Cronpton 

and  Co. 

Kilkenny.— Messrs.  Waller  and  Mauville,  of  39, 
Victoria-street,  Westminster,  rx>ndon,  8.W.,  have  been 

ret  iiried  },y  the  Curpor.iiion  oi  Kilkenny  to  advise  them  on 
the  siiiubiiity  of  the  introduction  of  electric  lighting  in 
Kilkenny. 

Paris  Telephones. — A  lar^e  new  central  telephone 
exchange  is  being  erected  opposite  the  i:'aria  U6toi  d«a 


I 


T'  '-'cs.  in  tho  rue  riutcnborg.  It  is  estimated  to  cost 
iiOO.OOOf.  (about  £32,000),  and  will  be  ready  for  service  at 
the  end  of  the  year. 

Sarwieh. — The  town  derk  of  Harwich  has  been 
requested,  as  already  reported,  to  apply  for  a  provisional 
order  for  power  tu  supply  electricity  for  private  and  public 
lighting.  Messn.  Trakins,  Blytb,  Dntton,  and  Hartl^  an 
the  parliamentary  agents. 

Bristol. — Theworkof  construction  of  tbebuilding^forthe 
Bristol  central  electric  lighting  station  is  eanied  forward 
one  stage  by  the  recommendation  for  acceptance  of  the 
tender  of  Messrs.  .7.  Durnford  and  Sons,  X2,9d9,  for  the 
construction  of  retaining  wall  at  Temple-back. 

Bttvw  Ohvreli.— The  fine  new  parish  ehureh  at  Hove^ 
Bri^'hlon,  which  was  dcni;^ne<l  by  Mr.  J.  L.  Pearson,  R.\., 
is  having  a  complete  electrize  light  installation  erected, 
ander  the  superintendence  of  Heiars.  Iforipn  Williama  and 
King,  oonnilting  eteetnenl  engineei^  Westminster. 

The  Halifax  and  Bermuda  Cable. —It  is  under- 
stood iu  Canada  that  the  Canadian  Pacific  Railway  and 
the  Commercial  OaUe  Companies  have  seenred  the  eon- 
trolling  interest  in  the  Halifax-Bermuda  cable,  with  Um 
view  of  extending  communication  to  the  West  India 
lalanda 

Smdm  Ctonaty  CtaOBAtl.— No  appointment  hat  been 

yet  marie  as  electrical  engineer  tn  the  London  County 
Council,  rendered  vacant  by  the  reaigoation  of  Mr.  W. 
Amot  The  salary  was  XSOO  per  annum,  hut  if  the  only 
result  of  getting  good  men  is  to  hwe  them,  this  may  he 

alteru'! 

Lyceum  Theatre. — The  electric  lighting  arrangements 
in  the  Lyceum  Theatre  were  carried  out  by  Mr.  Harry 
South,  of  Garrick  street,  Govent  Garden.  The  addition  of 
the  electric  light  to  this  theatre  was  greatly  wanted  to 
{>erfeet  the  comfort  of  the  andttoriom,  and  is  much 
appreciated. 

Canterbury. — It  was  agreed  at  the  last  meeting  of  the 
Canterbury  Town  Council,  on  tho  rocommendation  of  the 
Electric  i.ii;bting  Committee,  that  the  Bnidl  Eleetrioal 
Engineering  Company  be  invited  to  wend  a  representative 
to  Canterbury  to  arrange  terms  on  which  they  would  take 
over  the  order. 

Hfracombo. — It  v  ,i  i  ;'.ed  at  the  last  meeting  of  the 
lUracombe  Local  Board  that  a  letter  had  been  rwseived 
from  Ibasrs.  S.  D.  Williams  and  Ca,  to  ask  the  Board  to 
consider  plans  and  estimates  for  the  electric  lighting  of  the 
town.  The  clerk  was  directed  to  say  that  the  matter  was 
under  consideration. 

Lmdlmr. — ^The  question  of  eleetrie  lighting  the  borongh 
of  Ludlow  was  con.sirlerod  at  a  recent  mectini^  of  llio  Town 
CounciL  The  Mayor  said  the  Council  bad  the  matter  in 
their  own  hands,  aa  the  application  of  the  Bleottie  Lighting 
Comi)any  held  good  until  January.  It  was  decided  to 
adjourn  the  (jue^tion. 

North  I*ondon  Folyteohnio. — An  endowment  of 
£1,600  a  year  has  been  promised  Iqr  the  Charity  Com* 

missioners  for  the  pro|)risod  polytechnic  for  North  London, 
a  site  for  which  has  been  secured  in  the  HoUoway-ruad.  A 
sum  of  £15,000  is  yot  required  to  complete  the  amount 
necessary  for  the  buildings  and  apparatus. 

Liverpool  Naval  Exhibition.— The  idea  has  been 
promulgate^],  and  seeui.i  to  meet  with  some  approval,  that  a 
naval  e.vhibition  should  be  hold  iu  Liverpool.  Sir  W.  B. 
Forwood,  chairman  of  the  Museum  and  Arts  Committee,  has 
ajiceruined  that  a  largo  number  of  theexhibiu  from  Chelsea 
might  be  obtained  lor  the  Liver|iool  exhibition. 

Birmingham  Town  Hall^The  Estates  C<>M3y  GoOglc 
of  the  Birmingham  Cur|ioratiou  are  in  commuiiic 
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the  electric  lighting  company  to  see  how  far  a  aufficient 
iiglit  CMi  be  sappKei  at  a  reawniaUe  price,  or  one  low 
enough  to  bring  it  within  the  reach  of  the  many  people 

who  use  the  ball,  so  as  to  do  away  entirely  with  the  gas. 

Iiiabow  Opera  Hoiuw. — The  embarrassment  oonaected 
with  tiie  lighting  of  tli«  Lisbon  Opera  Howe  has  been  o▼el^ 

come.  It  will  be  illumintiteJ  hy  electricity,  the  Portuguese 
Government  undertaking  to  bear  the  expense  of  putting 
the  nacbineiy  in  working  order,  and  the  principal  sub- 
Mrib«n»  indading  the  King,  thMriqg  tbo  eort  of  iUuminatioii. 

Leeds  Eleotrioal  Trajnway. — We  hear  from  Mr. 
Graff  JBaker  that  he  hopes  to  have  the  Roundbay  Park  elec- 
tric tailway  opened  for  traffic  in  a  week  or  10  daye,  and  we 
UDderstarul  that  the  formal  ojiening  of  the  first  overhead 
conductor  electric  railway  in  Great  Britain  will  be  widely 
attended.  It  ia  fixed  to  take  place  on  the  22nd,  when  the 
Mayor  of  Laedi  will  attend. 

Telephoning  Sermons.— On  Sunday  last  a  number 
of  ladies  and  gentlemen  attended  at  the  telephone 
exebangOb  Longhboroogb,  to  bear  tbe  aervfee  at  Christ 
Church,  Birmingham,  fiO  miles  away.  Every  worJ  wa? 
distinctly  heard— the  sonorous  tones  of  Canon  Wilcox 
reading  the  leaaon^  the  lolo  by  hbetar  Hulno,  and  the 
•eraien  by  the  Vicar  being  all  wdl  anfible, 

Eleotrio  Railways  for  Berlin. — The  municipal 
authorities  of  Berlin,  it  is  stated,  are  considering  the 
qneition  of  extending  tbe  elevated  raltroed  system  of  that 
city  and  suliurli.s  and  o|)erating  it  Ly  electricity.  Tbe 
ayitttu  under  cotisideration  will  include  eight  lines,  making 
a  total  «f  S5  milai^  and  b  ealiiaatwd  to  coat  not  lose  than 
eighty  million  marln,  or  foor  million  ponndti 

Maintenance  of  Aeoamnlatora. — A  contract  for 
some  time  under  consideration  has,  we  understand,  now 
been  de6mtely  arranged  by  which  the  makera  of  aeenmn- 
latora  guarantee  to  undertake  the  maintenance  in  good 
order  of  cells  for  traction  (Hiriioses.  This  arrangement 
will,  it  ia  believed,  result  in  a  considerable  extension  of 
aconmulator  car  tmotion  within  the  coming  aaaaoa. 

Rhyl. — A  special  meetlnj^  of  the  Rhyl  Improvement 
Commiseiooers,  held  on  Ttie^dny,  discossed  a  scheme  for 
the  introduction  of  electric  light,  and  the  supply  of  salt 
water  for  flndling,  at  a  total  cost  of  .£21,700.  Mr.  W,  Elwy 
Williams  presided,  and  suggested  tbe  offer  of  a  premium 
for  the  best  scheme.  It  was  ultimately  decided  to  reler 
the  coiMidention  of  the  achema  to  the  joint  commfttce  to 
nport. 

Dowor. — The  agreemeut  for  Dover  ligbbiog  contained  a 
tender  for  lighting  tbe  sea  front  and  tbe  atreeta  to  tbe 

Maiket-place  for  .£1,24.'!  a  ye;ir  with  lamps,  two  chains 
apart*  giving  twelve  times  the  ]>re8ent  light.  An  alternative 
tender  was  for  JUGO  with  lam(>8,  90  to  100  yards  a{iart,  as 
at  Eastbourne  or  Haatil^;  this  would  bo  four  times  the 
present  illuminating  power  at  60  per  ocnk  mora  than  the 
price  of  the  gas. 

meiartU— Tbe  gai  company  of  Bideford  arc  under- 
stoml  to  have  the  intention  of  applying  for  a  provisional 
order  for  additional  gas  supply.  The  Bideford  Town 
Couneil  at  their  last  meeting  detemined  to  oppose  it,  and 
the  de.siirability  or  otherwise  of  purchasing  the  gas  works 
was  referred  to  tbe  committee.  It  would  seem  a  favourable 
liBM  of  laiaiDg  the  question  of  an  electric  light  instead  of  a 
gaa  provisioiMl  order. 

Leamington. — The  Town  Council  of  Leamington  are 
not  to  be  left  without  further  dealings  with  electric  light, 
ae  we  notice  that  at  the  laat  Oonneil  meeting  tbe  Watcii 
Committee  reported  having  received  a  notice  from  the 
Aurora  Electric  Lighting  and  Distribution  Company  of 
thair  intontion  to  apply  to  the  Boavd  of  Tmdelor  a  provi- 


sional order  to  supply  electricity  for  ligktiag  and  other 
purposes  in  the  borough. 

Klagswood. — raaohition  vaa  paaaad  by  tbe  Kiagi- 

wood  Local  Board  last  week  with  reference  to  the  electric 
lighting,  that  Messrs.  Parhtt  and  Sons  be  permitted  to 
erect  polaa  and  wires  for  the  purpoaa  of  lighting  the 

district  known  as  the  lighting  area  of  the  Board,  such  poIe« 
to  be  placed  at  positions  pointed  out  by  the  surveyor;  ii 
the  Mid  lighting  is  not  carried  out,  the  polae  an  to  be 
remoral  upon  notice  from  the  Boud 

Bradford  Town  Hall. — It  was  decided  by  tbe  Brsd- 
ford  Town  Council  on  Tueaday,  on  the  reconimaroiation  of 
the  Finance  and  General  Pnrpoaas  Oommittee,  to  aceapt 
the  tender  of  Messrs.  Andrews  and  Preece,  Limited,  for 
tbe  providing  and  fixing  of  fittings  required  in  the  ligbtiog 
by  electricity  of  rooms  in  tbe  municipal  boildiags,  for  tbe 
sum  of  £898,  exclusive  of  fittings  to  be  provided  by  th» 
Corporation,  at  an  estimated  cost  of  £450. 

Bradford. — ^Alderman  Pricatman,  in  anawer  to  a 
question  by  Mr.  FVeenan,  at  the  Bradford  Oounty  Oooadl 

meeting  on  Tuesday,  said  he  thought  it  would  be  posuhle 
to  supply  the  Allerton  district  with  the  electric  light ;  and 
if  the  manufacturers  and  tradespoople  there  would  potitioo 
the  Corporation  and  promise  to  take  the  supply  of  elactrici^, 
it  might  be  the  means  of  bringing  the  gas  company  to 
^rce  to  different  terms  as  the  i^as  supply  to  Allerton. 

Donoon.  —  At  the  Dunoon  municipal  meeting  aa 
Tuesday,  the  ;iracticability  of  erecting  a  tdphanga  win 
from  the  Castle  Hill  acroes  the  firth  to  an  etninenrn 
behind  the  Cloch  Lighthouse,  the  mail  bags  to  be  propeiied 
Bcrois  by  electricity,  was  conaiderad,  but  it  waa  nltiiaatsly 
agreed  to  write  to  Mr.  Redfoni  asking  htm  tn  rnmmuuici'.o 
with  the  Hafton  Trustees  as  to  what  arrangements  they 
were  willing  to  asahe  for  ferrying  the  maila  from  the  dash. 

Eleotrio  Twdntt>iMu — The  Fkeach  theatres,  by  s 

decree  dating  from  1859,  have  their  musical  note 
fixed  at  870  double  vibrations  per  second.  MM.  Gu«rre 
and  Martin  have  prodoead  an  daelrie  tunfng-box  for  As 
use  of  instruuioiitah"sti,  handmafetcrs,  and  leaders  of 
orchestra.  This  box  contains  a  dry  pile  connected  to  sa 
electromagnet.  This,  fixed  to  a  aoandiug  board,  gives  tbs 
required  note  on  moving  a  email  eommutator  placed  ootadt 

the  hnx. 

Board  of  Trade  Testinir  Laboratory. — We  called 
recently  to  aee  the  atate  of  the  Board  of  Trade  testiog 

laboratory  at  Richmond  terrace,  Whitehall,  which  is  bein: 
prepared  under  the  superintendence  of  Mr.  Kennie,  iite 
aiatitant  to  Sir  Willhm  Thomaon.  The  laboratory  is  in  s 

forward  st;itc,  l>ut  the  testing  instruments  are  still  awaiting 
the  result  of  tiie  Cambridge  experiments.  Fui-ther  infor 
mation  ag  regardfi  this  important  laboratory  will  probablf 

he  forthcoming  shortly. 

New  Printingr  Telegraph.  Tbe  ^  of  Tbursdi) 
announces  the  inai  of  a  now  toiegraph  instrument,  tbe 
invention  of  Herr  Jaite,  director  of  telegiapba,  which  twos 
to  be  a  modification  of  the  Wheatfitone  instrument, 
punched  holes  being  formed  in  the  shape  of  letters.  A 
trial  between  Berlin  and  Hamburgh  900  milca,  gave  a  tfmi 
of  C5  to  85  messiges  an  hour,  25  to  35  words  a  minutu. 
The  advantages  are  ease  of  working  and  direct  reading  d 
message  in  roman  charaetera. 

Manohester.— The  aite  for  the  Ibneheater  hydraulic 
and  electric  station  is  about  4,100  Fqnaro  yards,  of  wbicb 
25,000  square  yards  is  for  electric  lighting.  The  price  for 
the  aite  ia  iei6,90a  The  lyatem  of  diitrihatioa  raew- 
mended  ^y  Dr.  Hopltinson  is  on  the  five-wire  system,  with 
pressures  of  iOO  volte  in  tbe  ei 
100  Tolu  in  the 
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exaaptiof  tin  five-win  ifit«n  in  England,  tba  MmehMtar 
imfeilhtioii  trill  1wt«  grait  mtemt  for  «]MtriaiI  tiigjnMn. 

Consulting'  Engineers.— M^.-'^r-^  IMorgan  Williams 
and  Frank  King,  whose  commencsment  as  consulting 
vofjaumn  «•  anmmnead  lut  week,  we  aeting  in  tbie 
capacity  to  tho  Sj'donham  electric  lighting  station,  now 
bi4og  carried  out  by  Messrs.  J.  £.  U.  Gordon  and  Co., 
Linitad.  We  believe  they  are  also  engaged  in  investigating 
and  reporting  upon  ft  scheme  for  lighting  a  tunnel  two 
miles  lont?  on  the  I^hondda  and  Swansea  Bay  Railway,  and 
for  lightmg  tho  trains  by  the  use  of  neighbouring  water 
power* 

St.  Helena. — Tenders  are  invited  for  erection  of 
certain  appliances  and  machinery  for  the  supply  of  elec- 
tricity to  Oe  Town  Hall,  St  Helens.  Plans  may  be  seen 
and  specification  and  form  of  tender  obtained  on  application 
to  Mr.  G.  J.  C.  Broom,  A.M.I.C.E.,  tho  borough  engineer, 
on  payment  of  one  guinea,  which  will  be  returned  on 
receipt  of  a  bona  fide  tender.  Sealed  tonden  to  be  aent  in 
by  2l8t  inst,  addressed  to  tho  Chairman  of  the  Parks, 
Markets,  and  General  Purposes  Couamittee,  and  endorsed 
*'  Tender  for  Baetcie  l4gH  Town  Hall." 

BlaokptHd*— IhiB  Bladippol  town  councillors  are  deter- 
mined to  do  something  practical  with  referenpp  tn  thf^ 
eleetrie  lighting  question  at  once.  At  tho  last  meetm^ 
Councillor  Pearson  was  appointed  chairman  of  the  Eleetrie 
Lighting  Committee,  and  it  waa  resolved  that  a  short  state- 
ment of  particulars  of  electric  lighting  in  selected  towns  be 
pr^Mrad  aader  the  diraotkMia  of  tbe  chaimian,  Gouneillor 
Sergenson,  an  1  the  town  clerk;  -ilsn  that  those  members  of 
the  oranmittee  who  can  make  it  convenient  should  visit  tbe 
towna  80  recommended  by  the  snb^omButtee. 

Fatal  AooidMrt  at  iMflta^We  regrat  to  lean 

that  on  Month}-  nne  of  the  engineera  employed  at  the 
lAuffen  generating  station  met  with  a  fatal  accident  through 
touebing  a  wire  tbrangb  wbMi  a  higb-tondon  eorrent  was 
jt-issiog.  The  deceased,  whose  name  was  Rau,  was  dis- 
covered lying  dead  on  the  floor  of  the  transformer-house 
hf  tbe  eofcitteei^in  chief.  It  appears  that  Rau,  in  defiance 
of  the  instructions  given  bin,  entored  tbe  transformer-room 
to  attend  to  a  dpffrtivo  lamp,  and  comini:  into  contact  witb 
a  high-tensioD  wire  was  killed  mataniaaoously. 

ftmatn  Bwrtilo  Balls.  —  We  are  informed  by 
Messrs.  Woodhouse  and  Rawson  United,  Limited,  that 

Messrs.  Hans  Jensen  and  Jeni^  Tensen,  hitherto  branch 
managers  of  the  Inisineas  carn&U  ou  at  2,  Gray  b  inn-road, 
Wider  tba  tana  of  tbe  Jensen  Bell  and  Signal  Company, 
are  no  longer  connected  with  tho  comjmny  directly  or 
ir.direcUy.  The  whole  of  the  patents  are  the  property  of 
Vbodbouae  and  fiawaon,  and  tbe  bells  will  eantinne  to  be 
manufacUirod  as  before.  It  is  int.^ti  Ird  tn  remove  tbe 
business  to  the  Cadby  Hall  Work*,  Kt^ri  iugton. 

Talepbone  CliargeB. — A  correspondent  in  the  Scots- 
MM,  Tsferrii^  to  tbe  iqiplieatioa  ef  tbe  Caledonian  Tele- 
phone Company,  of  Olasj^ow,  for  a  license  from  the  Post 
Office  to  run  telephone  exchanges,  expresses  a  hope  that 
tb«  lieensa  will  be  granted,  as  tbe  publio  will  then  bave  the 
advant,i:^f'  of  thL.i[.nfts5  and  efficiency,  these  coming  with 
competition.  He  mentions  that  in  Paisley  an  exchange 
eoMMeUoo  is  obtdnaUe  for  £5  a  year,  sad  wbera  two 
people  use  the  same  wire,  each  having  thair  own  inatnt- 
toent  the  expense  is  the  m^re  trifle  of  £Z  a  year  each. 

Ulyorstoa. — ^The  UWerston  Local  Board  would  pro- 
bably be  gratefnl  for  a  littie  deflnlto  Infomiation  aa  to  tbe 
Cost  of  electric  lighting.  It  is  necessary  to  do  something 
to  keep  their  provisional  order,  but  they  do  not  wish  to 
■baorb  tin  dwindling  profits  of  the  gas  works.  One  member 
tipiewd  an  opfanon  tbat  eketrie  plant  kr  Ulvanfam 


would  coat  XlOOjOOO  t  Witb  tbe  use  of  water  power  one 

or  two  thousand  b!i  v.!  1  do  a  great  deal.  The  clerk  is  to 
communicate  with  the  Board  of  Trade,  and  report  again  as 
to  the  steps  to  be  taken  to  put  the  prorisional  order  in  force. 

Voadilas  iMugUMtm  by  Tialogpli«a«.~Wbat  are 

we  coming  to  next  1  Tho  question  of  teaching  languagea 
must  indeed  be  pressing,  if  what  is  stated  is  not  a  joke. 
The  Fnaoh  Hiidater  of  PabUe  InitraetioB— aotiiq;  tbat 
in  learniog'English  it  is  the  pronunciation  tbat  la  tbie  moat 

dif[i<'iilt  ]iart — has  decreed,  in  accordance  witb  arrange- 
ments made  with  the  Minister  of  Posts  and  Telegraphs, 
tbat  after  the  15tb  October  tbe  Paris-London  tolepbone 
line  is  to  be  placed  at  the  disposal  of  students  of  languages. 
Other  international  lines  as  erected  are  to  be  used  lu  the 
same  way. 

Shwiionw.— Mr.  E.  R.  Dale  baa  been  exhibiting  the 

Maquay  system  of  lightir)g  by  primary  batteries  with  con- 
siderable success,  fitted  up  in  a  tent  at  tho  rifle  camp  and 
at  tbe  water  works,'  Sberbome,  Dorset  An  instance  of  tbe 

extended  demand  for  small  lamps  is  given  in  the  fact  tbat 
one  firm  ordered  this  week  over  X200  worth  of  tbe  Maquay 
bicycle  lamps.  Mr.  Dale  is,  we  nnderebind,  fitting  up  a 
dynamo  and  waterwheel  in  another  part  of  the  town,  and 
is  also  intending  to  hold  a  local  exhibition  witb  an  improved 
gas  engine,  dynamos,  and  electric  Sittings.  Exhibits  on 
eoBuaiaaon  will  be  loeliided  of  other  makers'  goods. 

Fire  at  BonnMniMtli  Telephone  Exohange. — 

It  is  not  often  we  manage  to  set  telephone  exchanges  on 
fire  in  England,  but  a  ease  happened  during  tbe  recent 
storm.  About  nine  o'clock  on  Tuesday  night  a  fire 
suddenly  broke  out  in  the  switchroom  at  the  Bournemouth 
central  exchange  of  the  Western  Counties  and  South 
Walee  TeleplMMie  Oempanj.  Tba  wbole  anaratua  became 
suddenlv  ili ''it,  and  the  night  operator  states  that  ho  had  a 
narrow  eaca^ie.  He  attributes  the  fire  to  the  contact  of  the 
overbead  eleetrie  lighting  wires,  caused  by  tbe  bcristerooa 
wind  tbat  was  prevailing.   The  fire  was  extinguished. 

Grays  (Essex). — The  Grays  Local  Board  have  before 
them  the  question  of  improvement  in  the  town  lighting, 
and  a  report  baa  been  fumisbed  by  Mr.  A.  W.  Boatman 
and  Mr.  J.  Golden.  The  terms  offered  by  the  gas  company 
were  considered  too  high.  The  committee  think  it  would 
be  advfaaUe  to  bave  tbe  entire  control  tS  tbe  lighting  under 
the  Local  Board,  and  suggest  tbat,  as  the  Board  arc  aliout 
to  erect  a  pumping  station  for  the  sewage  works,  it  might 
be  well  to  erect  machinery  at  the  same  time  and  liebt  tbe 
town  by  electric  light.  The  question  waa  adjourned,  and 
a  coY>y  nf  the  Topoit  waa  ordered  to  be  aent  to  the  gas 
company. 

Another  BlaokpoOl  Tramway.— Blackpool  is  to 

have  another  electric  tramway,  if  proposed  plans  are 
carrietl  out.  At  the  last  meeting  of  the  Blackpool  Town 
Council  a  letter  was  received  from  Mr.C.  Chadwell,  engineer, 
of  BUekbum,  enidoalng  plans  showing  the  route  of  the 
projK)scd  tramway  for  submis.sioi)  to  tho  ITighway  Com- 
mittee. The  tramway  will  commence  at  Lytham  and  pass 
-through  fit.  Anne's  to  BlaekpooL  Tbo  cars  wiU  be  woriced 
by  electricity  or  tho  cable  system.  It  is  intended  to  apply 
for  a  provisional  order  next  session  to  construct  and  equip 
iba  tramway,  and  tbe  Council  are  asked  to  aasist  by  assent- 
ing to  the  BUI  for  obtaining  tbe  powers. 

Sunderland.  .\t  a  8|>ecial  meeting  of  the  Electric 
Lighting  Committee  of  the  Sunderland  Corporation,  held 
last  Friday,  tbe  returns  were  presented  from  smne  eig^t  or 
ten  towns  in  which  provisional  orders  had  boon  obtained 
iot  electric  lighting,  and  some  of  which  had  been  in  negotia- 
tion witb  private  compaaiea  to  take  over  tbe  supply.  HotM 
of  them,  Iwwever,  bad  come  to  any  degiaifftimwWgyififtpgle 
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After  a  long  discuwion  it  vas  decided  to  write  to  the  various 
large  electric  lighting  companies  informing  them  that  the 
GocponUion  wore  opfln  to  treat,  and  aaking  npon  what  terma 
any  of  the  companies  would  be  prepared  to  take  over  the 
powers  of  the  Corporatioa  for  a  limited  number  of  joars. 
Th«  committei  w91  be  called  together  again  a»  mkm  u  tlieee 
replies  have  been  received. 

Olasffow  Library. — Bailie  Martin  asked  a  qnestion  at 
the  Glasgow  Town  Council  meeting  laat  week  jritb  refer- 
ence to  tlia  gaa  aii|i^ne  anppHed  to  the  Mitebell  Librar;  for 
the  electric  lighting.  According  to  the  stoindiny  order.s  of 
the  Town  Council  no  member  is  allowed  to  contract  directlj 
or  indirectly  for  the  Oorporation,  and  be  wished  to  know 
hon-  a  meniher  had  got  bis  gas  engine  into  the  library.  It 
was  explained  that  the  Gas  Committee  provided  the  inatal- 
htion,  the  specification  being  drawn  up  by  hir.  Oook,  the 
electrical  engineer  consulted  by  the  committee.  The  firm 
who  ohtaincd  the  coiitnict  ptit  in  an  Acme  engine, 
which  CouuciUor  Burt  was  interested  in.  It  w<ia  not 
decided  whether  this  fact  raised  any  legal  question,  and 
the  decistoo  of  Sir  James  Marwiek  was  prooiised  for  next 
meeting. 

■floitaoiF  of  Aiooumlftton. — In  a  paper  before  the 

Berlin  Eiectrotechnical  Soeiety,  Herr  Boss  gave  some  inte- 
resting particulars  of  the  efficiency  of  accumulators  ti^ed  in 
the  central  electric  light  stations  at  Barmen,  I  )cs.saii,  and 
DniDstadt.  At  Bsnnen,  after  one  year's  service,  the  effici- 
ency fell  to  37  per  cent.;  repiirs  to  the  battery  brought  it 
Up  to  56  per  cent  This  is  bad,  but  better  figures  were 
obtained  at  Dessau,  where,  enet  meaanremente  having  been 
taken  by  meter,  the  efficiency  was  found  to  bo  85  per  cent. 
The  accumulators  at  liarmstadt  only  supplied  1 2  per  cent, 
of  the  whole  output,  and  the  mean  efficiency  in  watts  is 
given  as  39  per  cent,  in  1880  ,  thin  ro«e  to  60  per  cent,  in 
ISdOj  after  a  partial  overhaul  of  the  cells.  These  figures 
•how  that  aoenmnhtora  (at  any  rato  a»  used  in  Gennany) 
are  far  from  perfect,  though  the  mean  paraeutegeat  BaroMn 
would  almost  seem  to  result  from  some  error  in  measure- 
ment. When  will  our  engineers  give  us  similar  Hgures  oi 
thenr  aecamulator  effieiencies  t 

Walsall  Xloetrio  Tramway.— At  the  meeting  of 
the  Walsall  Town  Council  on  Monday,  the  General 
Pnrposes  Committee  reported  tiiat  ihey  had  appointed  Mr. 
F.  Browui  of  the  Walsall  EloBtrloai  Oompany,  to  advise  as 
to  the  terms  and  condition"  tipnn  which  the  South 
Staffordshii-e  Tramways  Company  &haU  be  allowed  to 
ereet  their  overhead  wires  and  work  their  tnunways 
within  the  borough  by  means  of  electricity,  uid  to 
auperiuteod  the  carrying  out  of  the  works  eo  as 
to  ensure  proper  precautions  for  the  safety  of  the 
public;  and  they  recomTucndcd  that  thecompmy  be  allowed 
to  use  steam  12  months  longer  ou  their  iines  within  the 
borough,  with  a  view  to  enable  the  company  to  equip  their 
lines  for  electric  traction  before  the  expiration  of  that 
period,  and  that  the  sum  of  £500  be  accepted  from  the 
company  in  discharge  of  tbeir  liability  to  repair  and  main- 
toin  the  wooden  pavement  in  Bridge^tteet.  The  report 
and  recommendation  were  ado|ited. 

JTalMa  (Laam.).— At  the  monthly  meeting  of  the 
Nelson  Town  Council  last  week  the  report  of  the  Gas  Com- 
mittee came  before  the  CouociL  The  gas  engiiu  >  :  I  d 
made  a  {lartial  and  satisfactory  cativa^a  (jt  prolj.^lilc 
customoi's.  The  Gas  Committee  recummendL'd  that  the 
town  derk  have  full  authority  to  prepare  agreomouts  for 
guarantors  atul  alsu  to  make  a]ipliL'.itiwii  to  the  Local 
Government  iioard  for  such  borrowing  powers  us  might  be 
coDsidered  necessary  to  put  in  force  within  the  borough  the 
piovi  i  I  S  of  the  provisional  order,  and  the  committco 
reconinivndcd  the  borrowing  powers  to  be  hxed  at  £10,000 


Councillors  Sunderland  and  H.  Dyson  were  added  to  the 
electric  lighting  sub  committee.  It  was  stated  that  the 
town  elerk  had  been  instructed  to  obtain  infornation  aa  to 
cost  of  central  station.  The  minntce  were  confirmed,  and  ^ 
re.solution  was  passed  empowering  the  town  clerk  to  nuke 
application  for  the  sum  mentioued  for  elMtrie  lighting 
{mrpoaea. 

Bombay. — At  a  recent  meeting  of  the  Corporation  of 
Bombay,  says  the  Bombay  GaseUtt  a  long  discussion  arose  on 
Uie  propoeo!  to  experiment  with  a  view  to  ultimately 

lighting'  ?>ombay  Viy  electricity.  Mr.  K.  N.  Kabraji  luovcd  ; 
"That  the  Commi.s.sioncr  be  authorised  to  incite  fresh 
tenders  for  electric  lighting,  as  an  experimental  measure, 
including  a  claUSO  for  the  continuation  of  such  contract  as 
may  be  agreed  npon,  or  for  the  purchase  of  the  contractor 'j 
plant  in  the  event  of  the  installation  proving  successful, 
such  lighting  being  from  the  Ai.li  ir  Crawford  Market 
Tower  along  the  E-splanadc  and  Hornby  roads  to  AfX)llo 
Bunder,  including  lighting  that  market,  Church  Gato-strect, 
Elphinstone  Cirde,and  the  Rajabai  Tower.*  Dr.  Balchandfi 
then  moved  as  an  amendment  that  the  consideration  of  the 
<)ue8tion  of  electric  lighting  he  postponed,  pending  the 
question  of  the  liability  of  the  (:or(>oration  as  to  tiieeostef 
the  police  and  other  mattcrti  being  settled,  wbioht  on  m vole 
being  tJikfn.  was  carried  by  20  to  14. 

Eloctrioal  SpeolaUtieo.— A  company  has  lately  been 
formed,  under  the  title  of  Hunro's  Eledirieal  Jfanufacturing 

Company,  Limited,  of  9,  Holland-place,  Gkagow,  for  the 
manufacture  of  electric  apjjaratus  and  fittings  and  the 
carrying  out  of  new  inventions.  With  reference  to  the 
latter  dcjiartnient,  they  have  a  Staff  of  skilled  workmea 
trained  for  this  class  of  work,  having  lately  worked  out  and 
perfected  several  important  and  complicated  pieces  of 
mechanism.  They  are  open  to  take  up  and  develop  inTeD- 
tions  at  any  stage,  and  enter  into  arrangements  with 
inventors.  With  reference  to  the  fitting  department  it  it 
found  that  for  the  better  cbm  of  instaUationa,  partieuholy 

in  countiy  mansionn,  there  is  a  demand  for  designs  which 

will  not  bo  seen  in  every  second  or  third  bouse  visited,  aod 
which  are  not  to  be  found  in  trade  lists.  To  satisfy  this 

want,  special  designs  are  produced,  which  will  not  bo  placed 
in  lists,  of  highest  design  and  workmanship,  and  of  real  hand- 
wrought  hammered  work.  Mr.  John  M.  Munro,  M.I.E.E, 
is  managing  director  of  the  company,  and  Mr.  David  Alex- 
ander, A.I.E.E.,  .secretary.  They  have  oflic&s  in  N'cwciislle, 
Liverpool,  and  London,  the  Litter  being  at  45,  Jewin- 
street)  E.O. 

Oil  Engines. —Electrical  engineers  may  be  interested 
in  hearing  that  orders  for  J'riestman's  patent  oil  engine 
continue  to  be  received  freely  for  a  large  viiriety  of  purposes. 
Amongst  these  may  be  mentioned  an  18-h.p.  engine  for 
Messrs.  Palmer's  Shipbuilding  and  Iron  Compati y,  Limited, 
besides  orders  from  the  Great  Western  Bail  way  Company, 
Mr.  T.  H.  Iimay,  and  others  for  printing,  sawing,  and 
electric  lighting.  For  the  past  two  or  three  y^rs  Mcs^ 
Priestman,  at  their  Holderness  Foundry,  Hull,  have  been 
fully  occupied  developing  oil  engines  of  the  boiiiontal  aod 
portable  types,  and  they  are  now  in  a  position  to  supply 
the  marine  type  of  oil  engine,  suitable  for  pn^eUiog 
launches  and  barges.  Some  time  ago  the  authorities  of  the 
Manchester  Ship  Cmal  (Bridgwater  section),  after  carefully 
iri\ estigatini;  the  nicrit.s  of  the  system,  took  a  small  engine 
oti  trial,  and  after  teatitig  the  working  oi  this  thoroughly, 
they  were  supplied  with  two  pairs  of  l(Mi.p.  of{,L:iite«>, 
which  have  now  been  in  regular  use  for  some  months.  The 
Grand  Canal  Company  of  Irehuui,  aiiter  iospectiog  tinm 
engines,  have  also  ordered  enginee  of  a  similar  sise.  We 
under.statid  thai  a  launch,  -.'Sft.  by  Gft.  by  3fL  Gin.,  fitUxl 
with  a  pair  of  o-b.p.  engines,  can  bOpUiuieeted  tA  UuU  Itf 
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a|jpoiatmcnt,.  Oil  engines  for  private  country  lighting  are 
lai^elr  soppliMl. 

Preston. — The  Preston  electric  lighting  company  have 
recently  acquired  a  jwrtinn  of  i  colton  mill  in  Lancaster- 
rood,  to  convert  into  a  lighting  slatiou.  The  site,  which  is 
cMind,  contains  about  S,OOU  nqmn  yards,  and  it  is  pro- 
posed to  erect  the  pl;iiit  necessary  to  supply  light  to  the 
tioirn  of  Preaton,  and  the  present  temporary  arrangements 
now  at  work  in  OorponitioD-atra«t  wiU  b«  entirely  done 
avrri_v  with.  The  new  skilion  will  l)c  fitted  with  six  2"0-li.p. 
boilers,  and  coupled  direct  u>  six  200  b. p.  engines  will  be  the 
nne  number  of  2,000-light  8low-s{>eed  dynamoa.  The  wires 
now  erected  overhead  in  tho  street-;  will  shortly  bo  taken 
down,  and  the  mains  will  be  placed  undergronnd.  Light 
wili  be  furnished  to  consumers  night  and  day.  A  company 
(theNilMinal  Electric  Supply  Company)  has  been  formed  for 
this  purpose,  with  a  capit.il  of  £100,000  in  jET  shnros  with 
100  founders' sharea.  The  present  issue  is  JCCO.OOO.  The 
Imard  will  include  eerent  hwal  f^ntiemen.  The  present 
in^liillation  supplies  2,200  light*  with  a  rovonuoof  £\,:\10. 
Tho  company  anticipate,  judging  by  orders  in  band,  a 
daeund  of  6*000  lampe  *t  oaee,  md  the  Corpomlion  has 
already  decidwi  to  enter  into  n  oontraet  to  light  Fiehergnte. 

Telephones  in  Austria — NpLrotiations  have  l>cr.n 
concluded  between  the  Austrian  Ministry  of  Commerce 

i  and  the  Telephone  Oompany  of  Austria,  for  the  tntntfer 
to  the  State  at  the  ond  of  next  yc  u-  of  ill  the  telephone 

;  iinw  at  preeent  worked  by  the  company.    'J'bo  company 

t  hm  telephone  exchanges  in  the  towns  of  Prag,  Trieste, 
Uraz,  Lemberg,  Bielitz-Biala,  Czorno'vvitz,  Pilsen,  and 
Reichonberg.  Tlie  concessions  i!;r:irite(l  to  the  company  for 
the  first  three  of  thei^e  have  just  expired  ;  th.il  for  Lemberg 
ucpires  in  Jaly,  1893,  and  others  in  March,  1893.  The 
concessions  gave  tho  privileges  of  selling  the  plant  or  of 
Uking  it  away  on  expiry.    The  ncf^tiations  just  con- 

,  eluded  extend  the  first  eoneessions  to  the  end  of  1693,  and 
reduce  the  othci-s  to  the  same  time.  The  Austrian 
Goveromentk  by  payment  of  an  agreed  amount,  will 
then  take  over  the  whole  hoiiiMes.  The  last  balance- 
sheet  of  the  company  showed  the  gross  profits  to  be 
£18,513,  or,  after  paying  all  expenses,  X7,857,  of  which 
£4,418  were  paid  as  dividends  on  preference  and  debenture 
Aares.  The  working  expenses  were  £7,131,  and  taxes 
srrrl  royalties  paid  amounted  to  X3,520.  Tho  number  of 
s^tbacribers  on  March  31,  1891,  was  3,023,  and  the  otlk 
svsni^  97,000  per  week,  llie  pnrehase-money  to  be 
paiJ,  v  r  -ir.:^  inforn^ed  by  tho  .secretary,  is  to  be  JC85,000. 

Halifnjc. — At  tho  meetiitg  of  the  Halifax  Town  Council 
list  week  the  minutes  of  the  Chu  Works  Committee,  which 
*iTe  agreed  to  in  their  entirety,  contained  a  resolution  that 
the  town  clerk  should  ho  instructed  to  a[)|ily  to  the  T.ocil 
Government  Board  for  saiiclioii  to  borrow  £60,000  fur 
present  and  future  oxtansioos  of  the  gas  works  ;  also  to 
•'Plily  to  tho  Board  of  Trade  for  a  provisional  order  autho- 
rising the  Council  to  supply  electricity  for  public  and 
priTite  pwposes  within  the  borangh.  With  resfMot  to  the 
latter  item  tho  Mayor  said  the  present  electric  lightinc!;  com- 
pany supplied  electricity  from  their  premises  in  The  Square. 
The  capacity  of  these  premises  had  reached  tiieir  limits, 
•ind  the  company  had  no  accommodation  for  further  exten- 
sion. The  Corporation  bad  the  power  at  any  time  to  take 
I  over  the  plant  and  worin  of  the  company  and  pay  them 
I  out,  and  to  establish  works  of  their  own.    Under  these 

(circumstances  the  company  had  sni^i:c<itcd  that  the  present 
time  was  a  favourable  one  for  the  Corporation  taking  over 
the  establishment.  They  had  obtained  a  rejwrt  from  Mr. 
J-  H.  Woodward,  of  the  Electric  Corporation,  Limited,  .iful 
bu  recommended  the  premises  owned  by  the  Cor{ionition  in 
Stsad-atreet  is  a  eentcai  station.  It  wouU,  of  course,  be 


some  twelve  months  before  anything  could  be  done  in  the 
matter,  bnt  before  any  step  was  takoD  the  matter  would  be 

fully  discussed  by  tho  Council.    The  minutee  were  |i>seed. 

The  complete  rejiort  was  trivcM  last  week. 

Bleotrio  Crane  Working. — At  the  time  of  their 
instalhition,  we  were  pleased  to  give  an  account  of  electric 

crLines  erected  on  a  wharf  in  tho  City-roa*!,  London,  hy  Mr. 
W.  D.  Sand  well,  engineer  to  the  Victor  Engineering  Works, 
Yictorraed,  Holloway.  With  nleDBDce  to  these  eraaes, 
the  foUawiqg  facts  and  figures  as  to  aeonouy  tt  worldog 
dcaorve  especial  notice.  There  were  on  the  wharf  a 
10-ton  Hteam  crane,  a  Iwo-ton  steam  ci-itne,  and  two 
30cwt  band  cranes.  The  cost  of  coal  for  driving  the 
two  steam  cranes  oidy  was  £1f)0  p(sr  year  (nearly  £o 
a  week),  steam  having  to  be  kept  up  night  and  day. 
All  four  of  these  cranes  were  fitted  with  electric  gear, 
and  a  dynamo  was  put  down,  with  all  necessary  wiring, 
switches,  and  safety  fittings,  the  total  coat  being  £300. 
A  gas  engine  used  for  chaff-cutting  driven  the  dynamo, 
unci  the  cost  of  the  gas  for  the  whole  of  the 
work— cranes,  chafT-cutter,  and  com-cnuher,  beeides  an 
ordinary  friction  hoist— has  only  been  £56  for  the  year,  a 
little  over  £1  a  week,  while  the  amount  <A  the  work  done 
has  been  eotisidenihly  in  cxcos?  of  any  previous  year.  Tho 
engine  is  a  l2-h.p.  Crossley's  Otto  gas  engine.  A  cotisidur 
able  reduction  on  fire  insurance  premiums  isobtaiucil  at 
the  same  time,  in  some  cases  as  much  as  50  per  cent.  The 
cost  of  repairs  and  renewals  for  the  year  has  been  £5.  3s. 
It  may  be  taken  that  the  eoet  of  fitting  an  ordinary  90cwt 
crane  with  e!e<  tric  gearing  is  about  £G0,  itichiding  every- 
thing but  tho  engine.  The  future  for  the  application  of 
electric  motors  for  the  driving  of  cranee  eeema  from  theee 
figures  to  be  extremely  promising,  and  Mr.  Sandwell  ia  to 
bo  congratulated  on  the  result*. 

Onloher  Eleotrio  Light  Company.— During  the  laat 
six  months  the  basiness  of  the  Chileher  Company  has  made 

very  important   i)ro|^ress.    We  understand  that  Mr.  de 

CMtto,  their  cbairoian  and  managing  director,  who  has 
been  making  a  Img  visit  to  New  Zealand,  haa  saeeoeded 

in  largely  extending  the  business  of  the  cora|>any  in  that 
colony.  The  street  liirhtin<:;  in?tall.ation  at  Wellington, 
which  huH  i>een  working  most  satitifactorily  for  soixio  three 
years,  is  now  to  be  extended  to  include  the  supply  of  about 
3,000  lamps  to  private  consumers  Bills  have  also  been 
paascd  through  the  New  Zealand  Parliament  lor  the  light- 
ing frf  Ohristehureh,  and  other  important  towns  will  fbUow 

in  the  ininicdiato  fntuie.    The  general  installation  work  of 

the  company  in  New  Zealand  is  also  largely  increasing.  In 
the  meantime  an  important  order  for  a  oentnl  station  with 

plant  for  a  tir.^t  in.stalment  d  about  2,600  incandescent 
arxl  GO  arc  lamps  has  been  secured,  and  will  very  shortly 
be  in  operation  lor  lighting  part  of  the  city  of  Genoa.  A 
branch  establishment  of  the  Gulcher  Company  has  been 
inan^i^in-itcd  in  this  city,  and  a  tnimber  of  .sul>sidiary  orders 
have  been  already  secured  by  the  company  in  Italy.  In 
London,  also,  the  company  are  buy  with  installatione  of 
more  or  less  imfjortauce  including  the  lighting  of  the 
People's  Palace  at  Mile  End-road,  and  a  hirge  contract 
recently  secured  for  the  lighting  of  **hfodem  Venice*  at 
Olympia,  West  Ken8in<;lon,  are  also  in  hand.  The  company 
have  lately  0]>ened  a  showroom  and  offices,  139,  Queen- 
Victoria-street,  and  altogether  we  are  glad  to  hear  that 
their  business  during  the  last  10  or  12  months  has  made 
rapid  progress,  and  that  the  company  is  now  in  a  more 
nourishing  condition  than  it  has  ever  previously  been  in. 
Tho  largo  installations  at  the  SiMUiish,  French,  and  German 
Exhibition-,  which  they  have  so  well  carried  out  at  EarT-; 
Coui't,  cou|)led  with  energetic  management,  have  doubtless  ^ 
conduced  in  some  mcasuxtt  to  tliia  teeult.    digitized  by  <^OOgle 
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ON  THE  RELATION  OF  THE  AFR  GAP  AND  THE 
SHAP£  OF  TH£  POLES  TO  THE  PERFORMANCE 
OF  DTMAMO-EIACTBIC  MACHINSRY  * 

BY  HABRI8  J.  RYAN. 

The  object  of  this  paper  is  not  tode.il  w  ith  the  subject  in 
ft  new  light,  but  to  add  to  it«  literature  a  limited  amount 
«f  data,  the  deductions  from  which  t^o  to  establish  the 
correctness  of  thp  iH^ns,  aiul  the  ntility  of  the  sug^'pstions 
put  forth  in  the  p.ipeiH  read  by  Messrs.  Swiriljiiriie  and 
Esson,  at  the  meeting  of  the  Institution  of  Electrical 
£i)£iueers,  on  February  13  and  20,  1890.  Up  to  the  time 
of  Urn  pablteatioa  ol  toeaa  p^wn  1^  ur  gap  was  uattally 
tnatad  bj  contriboton  to  eleetriMl  titantun  «•  an  evil  in 


imxm 


Fm.  1. 

a  dynamo,  having  a  necessary  existauce,  and  the  smaller 
that  it  cuuld  conveniently  be  made  the  bettor.  Tbe  shape 
of  the  poles  had  often  been  spoken  of  as  having  a  some- 
what decided  effect  on  the  performance  of  the  dyaamo, 
while  bat  little  bad  been  said  regarding  tbe  eatue  of  sneb 
an  effect 

There  exist«  some  dilierence  of  opinion  as  to  what  should 
be  known  ae  the  mimber  of  atapere-tiinie  on  an  armature. 


Fm.  2. 

For  our  pM.<icitt  iiur|)Ose  we  will  aaatimc  that  the  aruulurt! 
ampere-turns  c(|ual 

The  nunihcr  of  coiiductf)rs'|     f^,,       .»    /  »  • 

f       f  .Strength  of  current  m  the 

on  the  surface  of  the  aiuja    x  -        p         j    »  „ 

armature  conductors 

Nnmfwr  of  poles. 

Keferriiig  lu  Fig.  1,  it  i,i  e  vident  ihdl,  whtsa  wu  cuns^ider 
the  magnetic  forces  acting  in  a  working  dynamo  by  the 
route  O,  I,  J,  0|  the  entire  number  of  ampere<tarna  on  the 
armature  are  directly  opposed  in  action  to  tbe  ampere-tarns 
un  the  Held.  Ky  the  route  O,  M,  N,  O,  all  tbe  ampeie-tums 

*  fitpcr  read  bafor*  the  AmericMi  lastltnte  ef  Bloctiioel 
Eogiaaan.  Kew  Yerfc.  Sefitaihar  ii.  IWl. 


on  the  armature,  except  those  that  lie  lictweeu  the  double 
a!p.,'le  of  lead  G  E  are  acting  with  the  field  ampere  ttu^iis, 
while  those  between  G  £  are  opposed  to  tbe  same.  There- 
fore, by  this  route,  tbe  total  number  of  ampere-turiu 
aetually  ai  ling  the  field  ampere  turns  is  the  total 
number  ot  armature  ampere  turns,  minus  twice  the  number 
of  ampere-turns  that  lie  between  the  double  angle  of  IwT 
Ity  the  route  O,  Kt  L,  0,  the  number  of  ampero-tonts 
acting  is  the  nomber  of  ampere4nrns  ou  tbe  field,  miaw 
the  number  of  anpere-tums  timt  lie  between  tbe  donMe 


Fig.  4. 


Fio. 


angle  of  lead.  Wo  can  then  estimate  with  atople  practial 
accuracy  the  magnetic  density  in  the  air  gap  at  all  porah 
for  any  given  tot,il  amount  of  ma;jnetisation  through  the 
armature.  Tbe  ampore-turns  that  lie  between  the  double 
angle  of  lead  are  oppoeed  to  the  action  of  tbe  field  ampen^ 
turns  at  all  points.  It  is  evident  that  the  portion  of  tlw 
armature  ampt'ro-turns  not  includod  between  the  douN« 
angle  <tf  lead  will  increase  the  magnetisation  through  the 
air  gap  by  the  route  O,  M,  N,  O,  just  as  much  as  the; 


Fm.  6. 


diminish  it  along  tbe  route  O,  I,  J,  0,  as  long  as  magnetic 
saturation  doee  not  take  place  in  the  strengthened  fK^* 
corners,  C  D.  If  the  polo  corners  are  thin,  as  in  the  iyp«« 
shown  in  Figs.  2,  3,  and  5,  saturation  is  apt  to  occur.  It  i 
then  that  the  magnetic  resistance  increaaee  by  the  route  0, 
M,  N,  O,  and  tbe  magnetic  density  by  thfarauteiiaohHigpr 
incrcised  by  tbe  same  amount  that  it  is  diminished  slon; 
the  route  O,  I,  J,  O.  On  the  other  baud,  when  ibe  [>o1e 
corners  are  fashioned,  as  seen  in  flgji*  4  and  6,  so  tlut 
saturation  in  the  strengthened  pole  eomeie  eannot  occur  is 
practice,  Uie  current  in  the  armature  can  praduee  » 
modification  of  the  total  amount  of  magnelisatuin  tbroasi 
it  other  than  that  which  is  produced  by  the  action  oi  tbe ji 
ampeve  tuma  that  lie  between  th£)idittibifl  tW#»QlClg(e'l 


THE  ELECTRICAL  ENtiXNEEE,  OCTOBER  16,  1891.  367 


TbM  idMB  ean  always  be  oompoiwftted  for  by  putting  an 
eqnivalant  ntimber  d  series  ampere-turns  on  the  field  acting 
with  field  ampere-turns.  The  double  angle  of  load  can 
be  determined  with  .sufficient  accuracy,  for  with  pole  cornerB 
sligbtlj  extended  at  the  centre  (see  Fig.  H)  the  diameter 
of  eommatation  ai  *n  loads  ia  rery  near  the  weakened  pole 
comers.  The  pole  corners  are  slightly  extended  at  the 
centre,  so  that  the  coils  always  enter  the  field  of  the 
weakened  polo  corners  gradually.  The  E..M.F.  developed 
iu  the  coils  as  they  pass  under  the  poles  can  never  be  far 


Fl«.  7. 


(lifTerent  from  tbiit  actually  needed  to  reverse  the  current 
in  .the  coil  when  passing  under  the  brush.  In  this  way  the 
point  of  commoUtion  in  a  dynamo  can  be  kept  the  same 
when  earbon  hradiea  ar»  used  without  tmduo  sparking,  as 
long  as  the  armature  does  not  revtna  the  nagnaliaatioti 
under  the  weakened  pole  corners. 

From  the  discussion  of  the  nugneUe  relations  of  an 
armature  to  ita  field  in  a  djiMnio»  in  connection  with 
Fig.  I,  it  is  aeen  that  the  magnetisation  in  tha  air  gap 
under  the  weaken e<l  pole  corners  hccomes  zero,  when  the 
armature  ampere  turns  are  etjual  to  the  ampere-turns  on 
the  field,  whose  magnetisine  force  i«  impreWM  hetween  its 
nole  faoea  through  tha  armature.  Tbia  inpraMad  nafnatiting 
force  ia  that  doe  to  the  difl^eranca  between  tiie  total  namber 
of  ampere-turns  on  the  field  and  the  number  of  ampere  turns 
required  to  set  up  the  magnetisation  through  the  field 
corea,  from  pole  face  to  pole  faoa.  la  order  to  cooinmtate 
the  enzrant  without  spark  at  the  aowwiBtator  tha  magvati- 
sation  in  the  air  gap  andirthe  weahenad  pole  coniera  dan 
never  he  allowed  to  become  sera  It  foHowa,  than,  that  the 


Fn.  8. 


field  ampere-turns,  impressing  a  magnetising  force  l)€tween 
the  ^le  faces,  must  always  be  somewhat  in  ezceu  of  the 
maximnm  namber  of  ampere-turns  on  the  armatora.  The 
amount  of  tbiy  rxcfs?  need  only  be  sufKcicnt  to  ensure  a 
positive  held  J.C  A  B,  Fig.  1,  strong  enough  to  reverse 
the  current  in  the  coils  as  they  are  conimutated.  When  a 
certain  amount  of  magnetisatum  is  to  be  set  u^  through  an 
armatora,  with  the  application  of  the  magnetising  force  of 
a  given  number  of  ampifrc  turns  impre'--;ed  bctwaen  the 
pole  faces,  we  must  i)rov>dii  ihv  l  ei^uisito  anioaiit  of  aiagnetic 
resistance  between  the^e  pole  facea.  The  value  of  this  resist 
ance  will  have  to  be  such  that  the  impcaasad  field  magnetis 
UK  fone  will  eatabliah  the  dadradanuaBtof  magnetisation. 
Tliia  roairtanoe  in  uioat  caaca  la  haat  provided  for  ina  proper 


length  of  air  gap.   In  genaral  it  ia  faun>1  haat  to  avoid 

heating  in  tha  armature  core,  as  far  as  conaistent,  by  the 
use  of  comparatively  low  magnetic  densities  for  wrought 
iron.    The  magnetic  refii.stance  of  the  armature  core,  under 
these  circumstances,  is  very  small  and  may  be  neglected. 
The  magnetic  resistance  between  tha  pole  faeea  is  oeea- 

sionally  pr(jvi'}p(l  fnr  IriT-^'rly,  cither  thro'i'_'h  oarnntfd 
core  of  a  ring  ajiaaUue,  s.ituiaL«d  lugs  on  armaiuiea  where 
the  wires  are  placed  in  grooves,  or  Iwth.  This,  in  addition 
to  what  air  gap  may  be  necessary  from  a  mechanical  point 
of  view,  go  to  make  up  the  total  amount  of  magnatie 
resistance  that  is  proviJed  between  the  pole  faces. 
Machines  of  this  order  liavc  been  developed  largely  through 
the  ol<l  and  rather  expensive  method  of  e.x|)erimcntation. 
This  method  has  given  us  somatypaa  in  which  ordinary  resulta 
are  anived  at  toroagh  rather  eattrioidinary  uMaua,  Thke 
the  caae  of  •  nadiine  wUh  a  ring  annatuN^  wiraa  wound  Id 


grooves,  a  very  small  air  gap,  and  polea  shaped  somewhat 
as  shown  in  Tig.  2.  Such  a  machine,  operated  as  a  dynamo, 
may  require  only  a  quarter  of  the  number  of  ampere-toms 
that  it  will  hive  on  the  armature  at  full  load  for  field 
excitation  in  order  to  produce  a  certain  £.M.F.  at  a  given 
speed.  Yet  this  machine  produces  a  fairly  constant  poten- 
tial at  the  brushes  under  all  variation  of  load,  and  Without 
ondoa  aparldug  at  the  commutator,  in  the  following  manner : 
For  the  production  of  a  constant  E.M.7.  at  eonatant  apeed 
the  total  magnottsation  through  the  armature  must  remain 
constant.  At  no  load,  one-fourth  of  tbo  auipere-tunis 
naedad  on  the  field  at  full  load  are  provided  by  a  shunt 
winding,  Tbu  shunt  wiriding  ia  anmcient  to  act  up  the 
total  amount  of  magnetiaation  for  the  produetioB  of  the 
normal  KM.F.  of  the  machine  when  there  is  no  current  in 
the  armature.  Now,  in  order  to  take  the  normal  current 
from  the  armature  without  reversing  the  magiialiiatimi 
under  the  weakened  pole  comers^  three  timea  aa  many 


series  ampere  turns  as  there  are  shunt  ampere-turns  must 
I  be  added  to  the  field.    The  addition  of  these  series 
ampere-turns  must  not  faeraaae  the  total  amount  of 
magnfi  :ition  through  the  armature,  which  is  accomplished 
by  iLc  iL.ii  pole  corners.    The  strong  pole  corners  become 
saturated  when  the  armature  is  furnishing  even  a  small 
amouat  of  the  normal  current  for  which  it  is  designed. 
For  most  valuaa  of  the  current,  then,  the  armature  arapero- 
t'lrr^s   tcid        riirninish   the  magnetisation   under  the 
V,  cakciLwl  pulii  corners,  but  cannot  increase  it  corre 
spondingly  under  the  saturated  pole  corners.    The  action 
I  of  the  series  ampere-tuma  on  the  field  prevents  the  reduc< 
th»  of  the  magnetiaalioa  under  the  weakened  pole  corners 
I  to  aero,  while  the  aalmmtad  portion  olDlSfli2«i*9^5SfoogIe 
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prevents  the  increase  of  the  total  magnetisation  through 
the  annature,  and  thus  a  coattoot  poteoUal  U  niaiutaineti. 

Tbe  "armature  chanct«mtic "  IV.,  plotted  in  Fig.  7, 
was  taken  from  the  machine  of  the  above  sort,  btiilt  with 
east-iron  fields.    1  he  cro.ss  .section  of  the  (ield  core*  proved 
on  trial  t»  bo  too  small,  and  became  strongly  saturated  at 
lull  load,  while  they  were  t^uite  a  little  under  the  point  of 
latuntionat  no  kwd.  Thie  enrioiwreflult  for  a  eonitant-poten- 
tial  generator  was  due  to  tlic  iticreased  magnetic  leakage 
prodiiced  as  the  series  amprti  turns  on  tbe  field  came  up 
with  the  load.  Saturation  took  place,  as  the  curve  indicate.^, 
when  the  anaatnre  fuxa»bed  a  ctirrent  of  about  liO 
autieree,  and  no  poinble  compounding  coulcl  ever  make 
this  generator  produce  even  approximately  a  constant 
poteutia.1,  with  variation  of  load.    Steel  cores  of  the  same 
dimensions  were  substituted  for  tiie  OMt-iron  cores.  Satura- 
tion did  not  oecur  in  them  due  to  magnetic  leakage.  The 
poh  eornera  wen  veiT  thin,  aa  in  Fig.  2,  and  the  **  anna^ 
ture  characteri.^tic "  Til.  wna  obtained.    The  machine  was 
then  furnished  with  a  shunt  winding  that  produced  a 
■lightly  smaller  nuaiber  of  initial  ampere-turns  than 
Civm  IIL  induMitee  at  se^nired  to  prodooe  126  voltoi  $nd 
with  aeriee^nma  at  rach  a  number  that  the  total  number 
of  ampore-turns  on  tbe  field  for  any  current  developed  by 
the  armature  is  shown  by  the  broken  line  drawn  through 
Curve  III   It  was  undtr  these  conditions  that  the  machine 
performed  in  the  manner  described  above,  and  not  vary 
more  than  S  per  eant.  from  the  normal  G.M.F.  on 
either  side,  or  a  toUd  variation  of  10  jici-  cent.  It 
was  then  almost  entirely  rebuilt.    The  armature  was  pro- 
vided with  a  core  that  was  considerably  larger  in  cross- 
eeetum,  and  the  maximum  magnetic  densitj^  used  in  it  was 
11,000  lines  per  square  centimetre,  as  against  20,000  used 
before.    The  lugs  on  the  core  were  di.spon.sed  with  and  the 
wires  wound  on  the  surface  of  the  core.    The  poles  were 
made  of  cast  iron,  and  fashioned  to  accord  more  neariy  with 
those  in  Fig.  3.  The  air  gap  required  10,000  ampere-turns 
to  set  up  the  magnetisation  throu|;h  it  at  no  load,  while  tbe 
armature  am]iero  turns  were  8,000  at  normal  output,  so  that 
series  ampere-turns  had  only  to  be  added  to  counteract  the 
action  of  the  ampere-turns  on  the  armature  that  lie  between 
the  double  angle  of  lead,  to  increase  slightly  the  E.M.F. 
by  the  amount  equal  to  the  fall  of  potential  through  the 
armature  cau.^eil  by  its  resistance,  and  t,o  comjiensato  for  the 
slight  effect  of  tbe  jiole  corners  that  still  became  s.itumtod 
to  a  limited  extent  for  the  higher  outputs.    It  i^hould  be 
remembered  that  the  mapinetio  leakage  that  takes  pl.ice 
between  the  adjacent  north  anil  south  polo  cornois,  one  of 
which  ia  strongly  and  the  other  weakly  ma^^notiscd,  jil.ij's 
an  important  part  in  saturating  thih  pole  corners.   It  is 
evident  that  noleae  tbe  "armature  dianeteristfc*'  is  & 
straight  line,  as  in  Curve  I.,  Fig.  7,  that  the  machine  cannot 
be  made  to  regulate  for  constiint  [tolentia!  with  a  high 
degree  of  rctinement.    The  polen  were  again  chatigetl  and 
shaped  as  in  Fi^  4,  when  an  "  armature  characteristic  " 
given  in  Curve  1.  was  obtained  and  the  proper  number  of 
shunts  and  series  ampere-turns  for  a  refined  degree  of 
regulation  wore  readily  decided  upon.    Those  experiments 
confirm  ^^hat  has  been  said  above,  and  show  how  useless 
have  been  the  attemptit  to  diminish  the  air  gap  beyond 
certain  llnritB. 

It  was  .shown  on  the  outitart  how  wc  can  ■:il!M;litc  the 
actual  magnetic  dun&itieii  in  the  au'  gap  (or  any  total 
magnetisation  through  the  armature  for  any  armature 
current.  The  resulte  of  the  foUowine  experimente  confirm 
the  oorreetness  of  theee  methods.  The  dmgrama  in  Fig.  8 
give  the  Values  of  the  magnetic  density  at  all  points  of  the 
air  gap  of  a  generator  producing  125  volts  at  the  brashes 
and  80  amperes.  The  following  are  its  dimenaioits  and  data : 

DiamoUSi  oi  uriiukturo  coro   6"2i>in. 

Lenpth  of  uriniu  lire  core   1-'  In. 

I  >i;iiiii.  U  r  lil  bore  of  (loloK    7'19in. 

I»(jul/lc  iJc|ith  of  air  gap    "Olin. 

.\rni:ii  tjre  sections     j*'. 

Tui  ii»  pur  eoction   '2. 

RmUtance  of  armiUure    .   DO  ohlM. 

I'ole«  ahafied  aa  in  Fi(;.  3. 

ShttDt-lunui  on  tiold  .    6400. 

Field  oamnt,  no  load.  125  volta    I'M 

Field  cnnwb,  faU  liMkd,  m  volte   210 

Speed  .........   IflW. 

f  Q^Q^I  tfrJft^JO^Jt  4^^^le 


The  "armature  charicteristic "  curved  considerably, 
indicating  that  the  pole  corners  become  saturatec'.  It  i« 
evident,  too,  that  the  normal  magnetisation  in  the  pels 
corner.?,  in  addition  to  the  magnetic  !eak.age,  which 
greater  there  than  anywhere  else,  prcxluced  eaturation  ui 
all  pole  corners,  even  with  no  current  in  the  armature 
For,  at  full  load,  there  were  4,000  ampere-turns  oa 
the  amiatore,  while  4^000  aeries  amper»4»ms  hsd 
to  be  added  to  the  field  that  produced  125  volts  st 
no  load  to  keep  the  E.M.F.  the  same.  Therefore,  at  foil 
load  wo  have  the  same  number  of  ampere-turns  acting 
through  the  weakened  pole  comers  aa  at  no  load,  and  the 
total  amount  ol  magnetisatloa  has  only  been  ineresMd  8  ptr 
cent,  to  compeneate  for  the  resistance  of  the  armature  con 
ductors.  The  conditions,  however,  are  not  the  game,  for 
there  are  just  4,000  more  ampere-turns  to  cause  magostic 
leakage  at  the  pole  eomers,  so  that  on  the  whole  the  ong- 
netiaation  in  them  is  ineressed.  Thm  increase  of  magnstie 
density  in  them  greatly  increases  their  magnetic  re^iBlauf 
for  they  are  saturated  to  begin  with.  It  ia  on  this  accouiit 
tbntwefindthe  magnetiaatioii  under  the  weakMMd  |ioIb 
eonm  dimioidied  when  apparently  the  foKosa  astiqt 
have  not  been  changed.  The  magnetisation  under  the 
strengthened  pole  corners  through  the  air  gap  is  increateJ 
more  than  it  is  diminished  by  tbe  effect  of  tbe  added 
magnetic  leakage  throu|h  the  8,000  additional  ampere- 
turns,  that  act  to  produee  magnetisation  bjr  tbia  roots 
through  the  armature. 

In  Fig.  9  the  diagrams  show  the  magnn*ir  action  of  the 
armature  of  a  10-h.p.,  110-volt  motor,  with  ^oies  fashioned 
as  in  Fig.  G.  Measurements  of  the  magnetic  leakage  w«» 
made  on  this  motor,  and  the  results  indicate  that  the  sha|M 
given  to  the  pole  corners  avoided  saturation  in  them  ev«n 
at  full  laid.  The  double  angle  of  lead  was  almost  GOl . 
The  amiwrc-turns  embraced  by  it  on  the  armature  vere 
partially  compensated  for  by  nme  series-turns  on  each-  of 
tbe  consequent  fields.  The  remainder  of  the  arnutitre 
amfwre-turns  that  lie  between  the  double  angle  of  lcd<l 
served  to  weaken  the  Held  l>y  juat  the  amount  required  to 
produce  a  constant  speed.  The  following  figures  give 
additional  data  on  this  motor : 

Diamoter  of  armature  coro   8'33iD. 

Uiametor  over  iill   9"  in. 

Bore  of  |x>lc«   9-38in. 

Double  air  gap   liXin. 

Sbant^ems  en  lield,.„.„»....M......«...»   SSWk 

ShoBt  evmnt  at  IM  velte......„.....„....„M.,^ 

Ampece>UiniB  On  field  at  110  volts   7800. 

Amporft-tarDeonannataieaitfiillioad   67M 

Armature  asetlfliia   A 

Turns  [i«r  eeotlon   X 

Si>ecd   1200. 

The  ampere-iurns  required  to  set  up  3,600  lines  par 
square  centimetvo  through  a  distance  of  I'OSin.  or  S-6t 
centimeirea  in  open  air 

2,600  X  2-64 

1S6 


This  is  the  number  of  field  ampere-turns  that  excrtel 
their  magnetising  force  between  the  pole  faoee  throngh  tlie 
armatnre.  The  ampere-tnms,  acting  through  the  weuened 

pole  corticrs,  are  therefore  very  near  zero,  which  is  entirely 
corroborated  by  the  fact  that  the  magnetisation  Wi-^ 
observed  to  he  zero  at  this  point  See  full  load  curve  in 
Fig.  9.  Through  the  strong  pole  comers  the  ampere4oriu 
acting  were  the  5,600  of  the  shunt  ampere-tnme4-the7S0 
of  the  nine  aeries- turns  the  armatui  e  ami^erc  turns;,  .'),7.')0- 
twice  the  ampere-turns  between  the  double  angle  of  lead,  2 
'  3  X  5,750],  or  3,400  =  8,G70,  which  will  produce  a  magnetic 
ensity  through  an  air  gap  of  2-64  centimetres  depth  of 

a.67Qxl26_,,»^ 

while  the  actual  magnetic  dotisity  mca.^ured  at  this  point 
was  3,1>50,  an  agreement  within  the  possible  limit  of  error. 

In  Fig.  10  are  given  curves  showing  the  magnetic  per 
fomunee  of  an  armature,  with  iu  condttctora  kid  in  deep 
narrow  grooves,  as  shown  in  Fi^.  12.  The  closriince 
on  each  .sirlc  was  in.,  making  the  dOttUo  tit  fffi}*^ 
.cVdditional  dimensioos  are  as  follows : 

Diemstsrnf  the  armature  cone   «'  In. 

Ungth  of  anuteie  coie  Oigrtiz«d-by  Qobgle 
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R«»wtnnori  of  armature  '3t 

NusnlKT  of  !<e<-tlona  ,»  ,  114. 

Tunas  j>er  sec  t  ion  »«>......  ...  & 

Output  amiwrcK   ..,.....,„  ,„^„,  20. 

„   volts   ion. 

8|*ed   i,ooa 

Cuno  I,  in  Fi^,'.  10  shows  the  distribution  of  magiieti 
atioti  at  112  volta,  no  current,  a  speed  of  l.SOO,  and  a 
Geld  excitation  of  2,600  ampere-tnms.  Curve  II.  ahows  the 
magnetic  distribution  for  an  on^t  of  97  volto  and  24 
amperes,  at  a  speed  of  1,800.  and  a  field  szeHation  of  2,600 
atu|>ere  turn3  Curve  III.  shows  the  magnetic  distribution 
at  an  output  of  40  volts  and  20  amperes,  at  a  speed  of 
1,600,  with  a  field  excitation  of  750  ampero-tarm.  This 
aup6  ozcitation,  irhoii  the  armature  furnished  no  current, 
produced  an  KilF.  of  48  tolta,  at  a  speed  of  1,800  revo- 
lutions. The  poles  were  shaped  as  in  Figs.  11  and  12,  but 
modified  as  ezpbinod  below.  In  making  these  experiments 
carbon  brushes  were  used,  and  their  poritkm  maintained  at 
the  normal  diameter  of  commutation.  An  avera^^e  magnetic 
dendty  in  the  air  gap  of  3,400  Hnes  per  square  centimetre 
was  required  to  produce  an  E.M.F.  of  113  volts.  The 
grooves  on  the  armature  in  which  the  conductors  were 
placed  occupied  one-half  of  the  armature  eorfiice,  so  that 
the  actiml  magnetic  density  in  the  air  gnp  was  I  S  times 
tUl  average  magnetic  density.  The  ampere-turns  required 
to  nt  ap  tliiB  magaetio  denatt^  in  the  air  gap  were 

•185  X  %'6i  X  [3.400  X  I'S]  . 

 r26 — ^  

which  is  the  number  of  field  ampere-turns,  whose  magoetis- 
ing  fbroe  ii  inpreMd  between  the  pole  anifMee  throngh 


Fia.  11. 


the  armature,  when  it  furoiehes  112  volts  and  no  current. 
The  anpeno-tume  on  the  amatim  at  a  eonent  of  84 


a  X  64  X  3  X  12 


8.300, 


M  agauMt  ],5iN)  impreaaed  by  the  field.  Under  theee 

circumstances,  the  nuignctism  under  the  weakened  pole 
corners  is  reversed,  as  ia  also  clearly  indicated  by  Curve  II. 
in  Fig.  10,  or  the  curve  C,  B,  D,  F,  C,  in  Fig.  11.  This* 
curve  also  above  that  the  uagneMr  density  under  the 
•trong  pole  oornen  mie  S,100  lines  iic:  .4  uore  centimetre. 
Now  iti  biiildini^  this  machine,  six  longitudinal  slots,  l  ]in 
deep,  were  cut  in  each  pole  immediately  back  of  the 
:  ice,  which  enables  us  to  be  sure  of  the  exact  densities  in 
the  pole  corners  for  a  given  dietanoe.  For  a  depth  of  1  ^in. 
iuniMiately  back  of  the  pole  faces  theee  ilote  took  up  one 
h;df  of  tho  cros-s-Bcction  of  the  poles.  Then  a  density, 
tlierfiiore,  of  5,100,  really  means  a  detuity  of  10,200,  or  a 
strong  saturation  for  a  distance  of  2^in.  in  the  caet  iron  of 
the  poles.  The  magnetisi/ig  force'  required  to  produce 
10,200  lines  per  eqnaro  centimetre  through  cast  iron  is  200 
[ler  centimetre  length.  Therefore,  the  ampere-turnp 
required  to  establish  this  density  through  2^iD.  are 


Tb*  total  number  of  ampere^turna  aeting  to  prodnee  neg- 
netfaalion  through  theee  atron^  pole  eomen  ynm  Uie  earn 

of  thfi  field  am{)€re-turn8  that  impres.scd  magnetising  force 
from  pole  face  to  pole  face  through  the  armature,  and  the 
ampere-turns  on  the  armature  covered  by  the  poles.  The 
poles  covered  approximately  85  per  oenk  of  the  armature 
surface,  making  this  value  1,600  x  [8,800  x  *85]  ^  3,400. 
Of  this  number,  as  was  just  shown,  1,000  were  utilised  in 
producing  the  magnetic  density  of  5,100  through  the  satu- 
rated portion  of  the  poles.  The  remaining  2,400  ampere* 
turns  exerted  their  magnetising  force  in  producing  the 
average  magnetic  density  of  5,100  through  the  air  gap,  and 
afTords  another  opportunity  of  checking  these  idc  is  of  the 
action  of  the  armature  uu  the  field.  For  the  ampere-turns 
required  to  set  up  an  average  magnetie  dmuity  of  5.100 
throiigh  the  air  gap  under  considoruUott  ' 

[1-8  X  5,100]  X  126x2  54 
i-26 

vhleb  cbecke  with  the  above  value  as  well  as  eonld  be 

expected.  When  tho  armature  furnished  34  amperes,  tho 
E  M.F.  at  tho  brushes  was  97  volts,  while  with  no  current 
it  was  112  volts.  Of  this  drop  of  15  volts,  eight  are 
aoeonDted  lor  by  the  raeietance  of  the  armature  and  the 
extra  eeven  were  eauted  by  the  saturated  pole  comers. 
By  operating  this  same  machine  at  an  E.M.F.  at  which  the 
pole  corners  could  not  saturate  with  normal  outfmt  of 


•s,aooL 


2-5  X  2  54  X  200 
1-26 


1,000. 


cotrentk  we  have  damonetiated  for  nt  in  a  very  etrikiiqj 
manner  that  the  armatore  ampetvliimt  eannot  ehange 

the  total  magnotiaation  established  through  the  armature 
hy  the  field  when  the  pole  comers  do  not  saturate.  The 
E.M.F.,  with  the  armature  current  at  zero,  was  bron^itto 
48  volte  with  a  eeparate  field  ezoitationof  750  empen- 
tarns.  Then  when  the  armature  was  allowed  to  famisb  80 
amperes  the  E.M.F.  at  the  brushes  dropped  to  40  volts.  Of 
this  drop  of  eight  volts  seven  were  jproduced  by  tho  resist- 
ance of  the  armature.  Yet  the  field  m  powerfully  distorted 
by  tlie  armature  current^  M  nay  be  seen  hy  reference 
to  Oorve  III.,  Fig.  10,  or  the  curve  A,  D,'  C,  B,  in 
Fig.  12.  Even  with  this  very  great  rearrangement 
of  tho  magnetisation  produced  by  tho  armature  current, 
the  total  magnetisation  set  up  by  the  field  is  pn^jeally 
unchanged.  The  difference  of  potential  on  the  eonnmitaior 
between  the  points  A  B,  Fig.  12,  was  obeerved  to  be  78 
volts.  This  excess  of  EM.F.  over  that  which  w.is  produced 
at  the  brushes,  the  figure  shows  clearly  to  be  due  to  mag- 
netisation produced  by  the  armature  through  itself  and  the 
strengtliened  pole  comers.  The  points  where  the  field  is 
zero  are  at  A  d.  Tfaey  mark  the  diameter  through  which 
the  ainpcro-turn.s  encountered  on  the  armature  are  just 
equal  and  opposite  in  action  to  the  ampere-tunis  of  the 
field  that  impress  a  magnetising  force  between  the  |iolo 
faces  through  the  armature.  A  simple  computation  will 
show  that  this  is  true.  The  field  ampere-turns  that  impress 
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magnetiBing  force  between  the  poles  whea  the  armature 
produead  ui  wtanml  KM.F.  of  48  volto  an 

1,580  X  48 

The  anipere-turtis  on   the   armature  opposed  to  the 

12 

magnetisation  sot  up  by  the  route  AB  are  ^  of  the  total 

number  of  am})erc-turna  on  the  armature  (see  Fig.  1 2)  or 

12  x  64  x  8  x  90  _ 
40xS 

This  ii^  a  f.iir  agreement  when  wo  consider  the  MMiriCy 
with  which  the  original  data  may  be  determined. 

Mr.  Eason,  in  his  valuable  paper  abors  refflrrad  to,  dis- 
cussed the  requisite  features  forageneratorof  constant  current 
with  cloeed  coil  armatures,  in  which  regulation  is  effected 
by  shifting  the  brushes.  He  stated  that  the  field  should  be 
uniform  at  all  |ioints  under  the  polei,  and  that  the  arma 
ture  cotd  shonld  be  saturated.  These  statements  are  a 
little  misleading'.  The  mafmctisifi^  force  im|irc.sscd  by  the 
field  umpere-turns  must  be  uniform  at  all  points  between 
the  pole  faces.  This  is  accomplished  by  proportioning  the 
polfla  so  that  tiie  itnHigly-magn«tiaed  jmIo  oomera  iriU  not 
MeoBM  saturated  when  tbe  brashes  bare  their  oxtrwne 
position  for  the  development  of  the  highest  E.M.F.  that 
the  machine  is  to  produce.  The  air  eap  is  made  of  such  a 
de])th  that  the  amperc-tums  required  to  set  up  the 
magnetisation  throifgh  tbe  armature,  without  current,  and 
for  the  production  of  the  Ugheat  E.llf.F.  that  the  machine 
will  be  called  on  to  give,  shall  be  a  little  more  than  the 
armature  ampero-turns  when  it  furnishes  its  normal  current 
Then  as  lone  as  the  brushes  are  kept  under  the  i>ol9  faces 
the  mm^parking  point  will  be  wherever  the  bruahesare 
pkeed.  This  will  be  the  ease  whethor  the  aniMitiire  Is  or  ia 
not  saturated.  A  practical  demonstnitioii  ii  iound  in  the 
following  experiment:  A  Siemens  and  Haklce  dynamo, 
with  magnet  and  armature  cores,  whoso  ah^  and  dimoD- 
aions  are  shown  in  Fig.  5,  was  ttsod. 

Len(ftl)  of  annutureoore   "•25  in. 

Numln.T  of    -rn  if  lire  tOOtloHS    56, 

Turns  |j<3r  flection, h..«......».^. ......  6. 

Revolutiooa   1000. 

Otttpat  io  volU   SO. 

N    ampsns   90. 

The  field  was  sejxii-atoly  excited  with  4,000  impere  turns 
on  each  of  the  sets  of  consequent  poles.  Hcgulution  could 
then  be  effected  for  a  constant  current  in  the  armature  of  22 
amperes,  by  shifting  tbe  brushes  from  no  KM.F.  to  35  volts 
wiuiout  the  slightest  sparking,  even  when  metallic  brushes 
were  used.  Within  this  limit  the  pole  rnrners  did 
not  saturate.  The  field  cores  were  wrought  and  the  yokes 
cast  iron.  When  the  armature  circuit  was  bcohoD  it  was 
found  that  the  field  excitation  of  4,000  ampere-turns  pro- 
duced an  E.M.F.  of  50  volte.  The  magnetic  density  in  the 
fleld  cores,  including  leakage,  was  only  11,000  lines  per 
square  centimetre.  Therefore,  of  the  4,000  amjMjre-turns 
on  the  field  not  more  than  200  were  applied  in  aetting  up 
tho  magnetiaation  from  pole  face  to  |K)le  face  through  the 
field  cores.  It  is  safe  to  assume,  then,  that  of  these  (,000 
ampere-turns  3,800  were  jictive  in  producing  a  magnetising 
force  impressed  uniformly  over  tbe  pole  faces  through  tbe 
armature.  This  same  valao  is  obtained  by  tbe  method 
adopted  in  the  previous  cases.  That  is,  by  calculating 
the  magnetic  density  in  the  air  gap  uhcn  50  volts  were 
(leve'ijjteil.  :inil  then  <lfiinctiiig  the  number  of  amj>crc-tnrns 
required  to  establish  such  a  magnetic  density  through  a 
llm.  air  gap-  Aa  to  the  armature,  when  It  produced  82 
ampeiea  its  ampa«.tnn»  numbered 

2xfl«x6xll,3y^^ 

or  an  excess  of  100  amperc-tums  impressed  by  the  field 
over  and  above  those  on  the  armature.  As  long  as  this 
same  number  of  umpere-turns  was  maintained  on  the  field, 
it  waa  not  poasible  to  regulate  for  a  constant  current  of  a 
lower  or  a  higher  strength  without  sparking.  The  im- 
pressed field  ampere-turns  are  in  excess  ot  the  armature 
ampereinma  hj  that  anouot  wbieh  ia  just  suOdent  to 


produce  a  weak  positive  field  that  will  reverse  the  current  in 
the  coil  when  its  terminal  bars  at  the  commutator  jiass  nnder 
the  brush.  When  regulation  is  efiected  by  this  means,  it  is 
aaan  that  all  pole  cornera  are  alilce  magnetised,  and  at  th« 
centre  of  the  pole  faces  the  magnetisation  is  zero  when  the 
machine  is  short-circuited.  At  full  output,  at  the  highest 
E.M.F.,  the  magnetisation  under  the  one  set  of  pole  cornf r- 
is  almost  zero,  and  under  the  other  set  it  is  at  the  maximum 
value  that  ia  ever  obtained.  In  a  generator  of  this  ty|«, 
when  the  polc!  arc  made  stout  enough  at  all  points,  the 
total  amount  of  magnetisation  through  the  armature  at  all 
loads  will  reniiiin  at  a  constant  value. 

What  baa  been  said  of  dynamos  applies  equally  well  to 
motors.  In  a  motor  tbe  armatnre  rotates  in  an  opposite 
direction  when  field  and  armature  currents  fBHUUn  the  same 
aa  111  a  dynamo.  The  E.M.F.  of  self-induction,  caused  by 
the  reversal  of  the  current  in  a  current  has  not  changed, 
while  the  KM.F.  developed  in  the  ooU  by  tbe  field  has 
cbaoged  sign  with  the  change  of  the  direction  of  rotatioa 
The  result  is  that  the  reversal  of  the  current  in  an  armuture 
section  must  take  place  in  a  weak  field  of  an  opposite  sign 
in  a  motor  from  what  it  does  in  a  dynanio^  when  qiaiUaK 
is  to  be  avoided  entirely. 

The  action  of  Uie  oonenk  in  the  atautlorM  of  moltiiiolsr 
dynamos  an<1  motoftwfll  be  the  aaneaathatfoand  ibrtwo- 
pole  macbinea. 


or 
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THE  DISTfilBUTION  OF  ELECTRICAL  ENERGY.* 

BY  W.  V.  UKCHMEWSKI. 
(Ci'utimcd  fvin  pagf  JO't.J 

Use  of  Accumulators, — We  return  to  our  diatrict  of  ^00 
metres  radios  and  3,500  Umpa. 

We  have  seen  that  the  atnmal  expanaes  per  lamp  was 
16'15f.  per  lamp  of  10  c.p.  for  an  average  of  two  houn 

a  day,  which  gives  the  kilowatt-hour  at  ^ 

'  365  X  2  X  40 

=  0'5521.  If  the  period  of  lighting  was  four  hours  a  day 
for  eadl  lamp,  all  tbe  expenses  would  remain  the  same 
except  that  of  coal,  which  would  be  18,7201.,  instead  of 
9,360f.  The  annual  expenditure  per  lamp  woold  be  18*801., 

18-80  X  1,000 

The  cost  price  of  the  light  is  therefore  increased  as  the 
number  of  lamps  (iecruases,  provided  that  the  gre^iter  [urt 
of  the  expenses  remain  tbe  samOi  whatever  the  Dumber  of 
the  hours  of  lightin?. 

The  use  of  accumulators  allows  the  energy  to  be  ftore-l 
during  the  hours  of  least  load,  and  the  sUiiiun  tu  be  worked 
at  its  greatest  outpiat. 

The  accumulators  can  be  used  in  two  ways :  1.  The  celli 
can  be  charged  by  the  dynamos,  and  the  whole  lighting  an 
be  supplied  from  them  ;  this  is  the  simplest  process,  a?id  were 
it  not  for  the  high  cost  of  cells,  would  be  that  universiily 
employed.  2.  The  cella  can  be  charged  during  the  hours 
of  least  load,  and  durins  the  hours  of  greateat  Iwd  thecelli 
and  dynamos  supply  the  lampa  in  paialleL  This  tsttar 
method,  which  is  rather  more  complicated)  VeqilifM  a  COa- 
siderably  less  number  of  accumulators. 

In  the  fink  awaagewapt  the  accumulalon  must  supplj 
the  whole  energy  neoaeaary  for  lighting  Mmnly.  380^000 
watt-hours.  They  must  fnrnnh  1»tt  enaigy  at  a  lafiid  rM 
of  discharge — that  i!«,  in  two  hours.  In  tilia  CSSO  thelol' 
lowing  arrangement  will  be  adopted  : 

Two  batteries  will  supply  the  lamps  dnriw  the  hours  of 
greatest  demand.  Afterwards,  one  battery  willbesopplyieg 
current  while  the  other  is  being  charged ;  then  this  Dattti; 
will  .suppl)  current  and  the  first  will  bo  charge*!.  Under 
these  conditions,  the  two  batteries  must  together  be  able  ui 
supply  140,000  watts  maximum  at  a  given  moment.  Taking 
a  opacity  of  400,000  watt-hours  for  each  batteiy,  we  shall 
be  certain  of  proper  working. 

The  price  of  theae  two  batteries  will  be  StsOdOf. 
(£3,440).  The  efiiciency  of  a  good  accumulator  m  actatl 
wont  nay  be  taken  at  70  per  tmH.  It  wM  be  necessary^ 
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liHHwfoN^to  aupply  daily  to  tbe  battoruM  280,000^  -7=    demand  reaebM  400  Lp.  at  time  of  greateat  load.  The 

500,000  watt  houi-fi,  or  600  h. J).  A  steam  engine  of  60  h.p.    pi  too  of  a  battery  of  accuinulatora  capable  of  supplying 


running  for  10  hours  would  therefore  be  sufficient 
aecond  engine  would  be  requirwl  in  case  of  accident. 
Tbe  fint  eoat  of  ibe  atation  and  plant  vfil  therefore  be 


Silo,  buildings,  aud  olliccj!   

Two  Sets   of    6<>  ti.p.    en^iu«ti,   boiieru,  and 

pipe*   18,000!. 

Aod  SO-b.p.  dynamo   6,000 


AeCHimilatore   

SwttcbboanLi  and  instnimonta. 


24,000f. 


r.  £ 


■iS.tXW  {1,920} 
86,000  (.■},440) 
10,000  (400) 

I77,O0O£.  (£7,080) 


M 


The  eoBt  of  eatabliahment  of  the 

tbcroforo  32,000f.  (£1,2.^0)  higher  tluwt  that  int  taken, 
where  nu  accumulators  are  used. 

The  working  stafT  will  remain  the  same.    A  depreciation 
and  maintenance  of  10  per  eent  can  be  taken  for  the  accu- 
Under  these  eooditioiia  tke  annual  expenditure 


w*ff    15,400  (616) 

Coal,  oil,  etc    12,360  (404  4) 

Intereet  on  294,000f.  at  5  per  cent.    14»7W  (MS) 

DqirecialiOn,  buildings  and  mains,  5  per  ccut. 

Mioi,ao(K.    6,m  (8024) 

DBpneiation  and  repain  of  plant,  insirutneoU, 

    jj^lflQ 

  «M«0(£S.4SS«} 

I7'40f.(iaklld.>p«rlaapk 


TotiJ  

60.920f., 


S,500 

The  expenses  are  higher  than  in  the  first  case.  On  the 
other  band,  the  light  is  better  awured  aoainat  aeoident  to 
machinery,  and  can  be  rapplied  in  ease  of  total  breaUown. 

In  the  second  arrangement  the  accumulators  and 
iiyntmos  are  always  working  together:  at  the  time  of 
gnat^st  load  both  battery  and  dynamos  supply  current  to 
ths  lamp«  j  as  the  demand  diminiabee  leas  is  taken  from 
tie  accamnlators ;  at  half  1«n1  Uie  djmamoe  supply  tha 
whdic  current.  As  the  number  of  lamps  decreases,  the 
engiii(»!i  work  at  tbe  &amo  load,  supplying  current  to  the 
hunps  and  charging  the  accumulators  at  the  same  time. 

A  battery  of  haif  tbe  capacity  of  tbe  preceding  case  will 
be  Miffidenty  bat  it  will  be  neeesiary  to  add  a  set  of  reserve 
|»Unt,  so  that  the  firat  cost,  though  less  than  the  former 
case,  will  bo  more  than  that  where  no  accumulators  are  used. 

Tbe  cost  will  be: 

t  £. 

•SiU*.  buildings,  offices   39,000  (1,8S*)) 

Two  nets  of  100  h.p.,  one  beiog  reserve  boili^rit, 

CDgintv,  pipiny,  etc.  ,  -'»,i/(Hit. 

Dynatnoof  lU0b.pb   io.ijio 


Accuinulalon  

ItHitramentB,  etc... 


ti.S,f>00 
Kl.liOO 


(i.'-'O) 
(1,720) 
(400) 


Total    l^,UOl>f.(£6,lG0) 

ft  is  seen  that  the  first  cost  is  hardly  more  than  that  of 
(lirect  working  without  accutnul.itors,  >fhile  tbe  whole  of 
tbe  benefits  of  the  latter  are  obtained. 

'I'bo  principal  advantage  consists  in  tbe  more  rational 

working  of  the  station — onco  the  batteries  are  cbargcil,  the 
ttaehines  can  bo  stopped,  the  accumulators  supjjlying  the 
few  lamps  which  remain  alight.  In  this  way,  electricity 
^  be  supplied,  night  and  day,  with  a  single  shift  of  eight 
to  12  hours. 

Further,  the  depreciation  and  main'cnnncc  of  accnmu- 
hjton  are  now  hardly  more  costly  tl.^i.  Lh  u  of  the  plant, 
■lliere  are  several  largo  makers  of  accunuilators  who  will 
undertake,  under  foifeit,  the  maintenatice  of  the  accumu- 
lutors  for  an  annual  som  of  5  to  10  per  cent,  on  cost  price 
*Gooniitig  to  size  of  battery,  which  ia  about  the  figON 
"Wally  allowed  for  machinery. 

The  use  of  accumulators  is  necessary  in  another  case. 
^Uen  au  insufficient  water  power  is  at  disposal,  ratber 
tun  initall  a  steam  engine  to  auppiemeat  the  tarbfae^  it  is 
^t,t<r  to  emp  loy  accunmlaton J  tho  ooet  of  mpsij  «nd 
•BMotenaoce  are  less. 

^a«Meof  «imterfdlyialdiQg  900  b.p.  wUb  the 


200  h.p.  for  tbi'ce  hours  is,  as  we  have  seen,  86,(H>0f. 
(XS,440).  Reckoning  U.OOOf.  (X560)  for  sp  ace  and  fittings, 
we  arrive  at  a  toUl  of  100,000f.  (£4,000),  while  a  station 
capable  of  yielding  200  h.p.  costs,  as  was  stated  above, 
14«,000f.  (£.5,800). 

With  roKard  t^j  the  cost  of  running,  the  advantage  is  yet 
greater,  with  accumulators,  indewl,  oidy  their  mainte- 
nance and  depreciation  has  to  be  reokonml.  The  power 
supplied  costs  nothing,  while  in  putting  tip  a  supplementary 
station  of  200  h.p.  al!  the  costs  must  be  included. 
The  400  h.pb  per  day  from  the  accumulators  will  cost : 

I.  « 

Interest  on  eapita!,  100,OOOf  ..,...,..„.  6^000  (900) 

Maintenance  aod  aepnioiatian  10,000  iMO) 

and  extca  stair.   e,00O  (2«<q 


Superintcndenoe 

Total  per  year   ,   'JMNKjf.  (C!MO) 

While  in  the  case  of  steam  engioeB  we  must  reckon  : 


Interest  at  5  par  oenb,  on  l45|0Q0Ci  **e**ea«fe«*    7,250 

Maint«n&nco  and  denreciatioa  19  psr  esnt.  on 

112,0U0f   11,200 

Maintenance  of  baildingn  5  per  centa  OB  8S»€00f...  1,050 

Superintondcnoe  and  exti*  Staff   6,000 

C'oal,  6-6lb.  per  bone-paww  hour  at  20r.  (1<bl)  ton  9,360 

Oil,  wa«te.  etc   .3,000 


£ 

(448) 
(86) 
(240) 
(374-4) 
(120) 


Making  pnctically  double  ToUiI 

(To  Ix  cjttiUnimi.J 


CITY.  AND  GUILDS  OF  LONDON  CENTRAL 
JNSTilUnON. 


Of  tlie  candidates,  some  100  in  number,  who  prenented 
felvee  for  the  recent  matriculation  e<iuiinnation  at  tho  City  and 
Guilds  Central  Institution,  64  po^-ieil,  and  14  did  sufficiently  well 
to  be  admitted  as  unroatriculaicd  students.  In  addition  to  the 
studeots  who  came  forward  from  last  session — and  these  78,  all 
now  aMsnding  eamses  in  each  of  tbe  four  departments  of  tho 
college — Mnw  14  spocial  atudonto  bavo  unioroil  fur  ailvanoed 
courses,  and  39  for  the  coursee  in  cariKtury  fur  cluniL^ntary 
teachers.  The  depArtmonts  of  mechanical  and  electrical  engi. 
neerine  have  now  tnoir  full  number  of  studciita. 

At  tn\«  entrance  oxamiimtion  the  CIothworkfrH'  Scholnrshtp  of 
ii  year  jiikI  frco  rdiu-jilion  for  two  j  i'.irM  whk  Ijy  J.  U, 

Dicit,  ll.Hc.,  K(lnil.ijrgh  L'titvcri»tty  ;  tlio  Siiiiueiis  Meinon.il 
Scholarship  of  ijO  .i  yrai  for  tluco  voars  by  F.  Maccr:',  St. 
DunsUn's  CoU.'-o,  Cutfor-l  ;  tho  .MitclioU  Suhobrship  of  £30  a, 
year  and  iilc  (.liuLJiiion  for  twD  VLvuf  by  K.  L  Joselin,  from  tho 
Finsbury  Tci-liiiic.nl  (  ollogu  ;  and  Uic  llnct)  Institute'*  Scholar- 
fhijM*,  Riviiij,'  fnf  L><lu(:.itiiiti  for  three  yf.irr<,  mjiv  iiwunled  to  S. 
MfniieT,  Cluulcrhuu'e  School,  H,  J.  C.  \\'ixi<l.-4,  e-iucatixl  abroad, 
!uid  \S'.  H.  iv.erott,  (,>neen"s  Collci,'!;,  Mclfa.«t.  At  thu  closo  of  the 
la.'st  h«j.wiii>ii  the  .loliii  Saimicl  Scliolnrphip  of  l^.'SUiiini  f  rwj  cilnmtion, 
(frantod  to  Ihu  bu.-'l  ,-rcoinl  ywir'n  Ht.inlinit  .mrl  trnablc  for  hi.J  thiril 
year,  was  gained  by  F.  11.  Huiuiuul,  nud  ihu  .Steuions  Medal  by 
Q.  C  Taraar. 


Sboek  from  an  Kleotrle  UgntWlre. — In  the  Itonton  Mnl\<  <ii  and 
SnnjittU  JoMrnal  a  cose  is  rocordwl  illustratint;  one  of  the  liarigijr.^ 
incurred  in  America  in  connection  with  electric  liphtin^'.  The 
case  is  described  by  Dr.  F.  W.  Jackson,  and  « :i«  that  uf  a  youiif,', 
stronp  man.  Aged  twenty-two.  Wliile  ilriN'iiij,'  uluiii,'  a  ntrfot  hi^^ 
horse'rt  feet  >  i-m^  entnni;lt>d  in  an  el»!ftrin  li^jht  wirt;  wliich  luiil 
biokeu  a« ■;iy  f  ruui  its  |>:jlu  ciiunoction,  Tiie  hor?e  liiially  oxtricaUid 
himself,  removing,  however,  in  the  course  of  doing  so,  some  of 
the  insulating  material.  It  is  mip^ioned  that  tho  patient,  io  bin 
attompta  to  remove  the  wire,  probably  h<  i/cd  it  at  one  of  tba 
unproteoted  poiots,  sod  he  was  unmedini«ly  thrown  a  dielaaee  of 
10ft.  agaiasfc  the karhstOBe  and  hack  again  into  the  nuddlaof  tha 
straat.  Hatbenawamd  haekwaids  and  farwatda  aeveral  tlnesi 
wfasn  boos  soma  wilEnown  oaase  the  cocfent  snddsnly  ' 
and  ha  fall  to  the  gnmnd  nneonsdoaa.  Be  noiataea  1 

sUte  for  10  rainutea,  whan  ha  partially  ragalned  i  

When  he  was  finit  naen  by  Dr.  Jaekaon,  about  two  houn  nftar  tha 
accident,  his  pulse  was  1(X),  strong  and  bounding,  temperatare 
lOOdee.,  his  pnipils  were  dilated,  he  was  nervous  and  irritable,  and 
his  renoxcn  »rc!  H.-xkl  to  havo  boo3  increased.  He  also  suffered  from 
SBvero  hojkdacho.  The  anterior  surfaces  of  both  hands  and  arms 
were  blackened  from  tha  tips  of  the  fingorfe  to  a  {joint  midway 
between  tho  wrists  and  aiiboWB,  and  were  very  sensitive  to  touch. 
Another  curious  phenomenon  was  that  the  muscles  would  violently 
contract  on  the  least  irritation — a  condition  of  things  which  dis- 
appeared  on  the  Mcond  '.lay.  He  swfTered  from  pevcre  heacfncho, 
acrompAniwl  by  Hli?ej)Ie---''iiO-'v*|  but  fiftor  treatment  by  re.^t  i>rul 
bromiae  of  potaasium  for  three  days  he  was  aUe  tq  resume  bis 
work;  apiiaiwtly  nooo  the  wens  for  his  oariooaki^iflriiMa^^  GaOg 
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TO  CORRESPONDENTS. 

All  Righti  Jteserved.  Secretaries  and  Managers  of  Comyanifji 
or*  tNvtfo/  to  funuA  noHce  of  Meelings,  l&m  of  Nan 
Skant,  InstaUaiions,  Contracls,  and  any  infnrmatim 
eonnectfd  uiih  Eledriajd  Enyinfmiig  which  may  he 
inlerediug  to  our  readers.  IntetUors  are  informed  that 
aMf  aeeoiuU  of  tiieir  inveniioh$  mtbrnUted  to  «f  wUl 
receive  mtr  bed  amidtralu/r,. 

yW  conmutucations  intended  /or  the  EdittHr  should  be  addressed 
a  H.  W.  Bioas,  im-W,  SaliAurf  Court,  FkA  Sktri, 
London.  E.G.  Atwmffmtm  (ommumieaim*  will  not  be 
i  uUieaL 


didvertiitiMnis,  should  he,  addressed  to  the  Fubli-Jier,  13'J-IJ,0, 
j     Salialmy  Court,  Fleet  Street,  B.C.,  and  should  reach  him 
}     mi  taltr  Aon  noon  of  Thursday.   Speeial  Tmam  for 

UTUATIONS  VACANT"  aad  "WANT  PLACKS  Advertise- 
menu  wiU  b«  charged  at  THREE  WORDS  for  ONS  PftNNT 
with  »  lUfllMDlI  chao-ge  of  SIXPENCE. 


TO  BUBSCRiBERS. 
'  Thk  Elkctrical  Enuinkku"  can  be  iutd,  by  Order,  from 
oRjr  NoKtagtHi  in  Town  or  OomUrf,  mi  ot  At  wrkm 

RaUtcay  Slaliuii^ :  or  il  can,  if  prefmed,  bo  tUffUti 
diroct  from  the         m  the  fdlownng  terms : — 

3  lauittht             6  roonthi  li  rat/uUu 

Uuitc<l  Kingdom               3a.    3d.     ...     lii.  t»\.  ...     139.  Od. 

WtthiB  the  Pottal  Union  4i.  4d.     ...    Ss.  8d  ...    17a.  Ad. 

Okh«r  FliflM                   4a,  lOd.     ...    8a.  8d.  Ito.  6i. 

(Poet  Free  Payable  in  Advauoe.) 

f&opm,  Post  Offke  and  Postal  Orders  for  Stibscriptior^ 
tmd  Advertisements  should  be  made  payable  lo 
C  H.  W.  BiQOfl,  IS^-W,  SMwrf  Omt  fleet 
Mrwf,  London,  und  ho  onmd  "  Union  BooJc." 


aoum  voLimn. 

yoU.  I.  to  VII.  ittcliuive,  new  serpu,  of  "The  ELKurKlcAL 
EaoiKMit "  ara  now  raadyt  atvi  con  had,  iwwvd  in  Mm  dutk., 
giU  loUontf  ftint  9».  9dL  SobierHon  oon  kam  tknt  own  copies 
totmd  farts,  Sd.,«r«wMra/iirWM(tM9«mk«6la«Md,  prioafk. 


TO  OUR  BBADSBS. 

Staylea.— J  eorretponied  wonU  ka  fiMl  to  teow  v^htre 

 buy  largt  coppered  ittapia  I'wnihftJ  NuMa  Ut  Iko  tend  by 

^m^^fkuvJlbrtvMekftmedno  in  omogto  iko  epniv  v 

OKONITE. 

The  world  stands  almost  in  need  of  another  set  of 
interpreters — interpreters  of  the  balance-sheets  of 
public  companies — so  that  some  glimmer  of  the  actual 
sfeiitoof  affi^may  be  nndevatamded  of  the  multitude. 
While  language  may  be  regarded  as  the  gift  of 
Providence  to  enable  us  to  hide  our  thoughts,  it  is 
certain  that  published  balance-sheets  are  usually 
intended  tn  hide  the  reel  state  of  affura.  We  have 
been  especially  anxiona  to  see  the  batanoe-aheet  of 
the  Okonite  Compan}',  because  our  experience  of  it« 
othcials  has  been  anything  but  satisfactory  ;  some  of 
them  seem  altogether  too  big  for  their  places,  and 
have  not  that  ntaviter  in  modo  seoeBsaxy  to  pro- 
pitiate men  with  wliom  they  are  brought  into  con- 
tact. The  bahmce-sheet,  as  wo  expected,  is  a  very 
faulty  document,  and  notwithstanding  the  payment 
of  a  dividend,  does  not  point  to  sneoeBsfnl  enterpriee. 
It  may  be  that  the  profits  shown  have  been  legiti- 
inatfly  won  :  it  may  bo  that  they  are  shown  by  a 
mere  juggling  ol  bookkeeping.  At  any  rate  there  it* 
no  company  with  so  large  a  capital  that  ought  to  go 
about  to  get  a  "loan,"  or  to  have  such  a  laige 
fiiiionnt  dno  to  creditors  in  cash  and  in  bills  payable. 
The  casb  at  bankers  and  in  hand  is  cash  in  hand 
because  payment  has  been  deferred,  and  such 
deferred  payments,  ae  everybody  knows,  means,  in 
the  first  place,  paying  more  for  goods,  and,  iii  the 
second  place,  losing  all  discounts,  A  Uttle  examina- 
tion of  the  balancu-bheet  will  show  that  the  company 
baa  not  a  single  penny  of  working  capital,  and  that  it 
is  wholly  in  the  hands  of  its  creditors.  Let  us  see. 

r)i|iit,-»l  (jirpforunct'  und  onliiuiry  sllarea)   £536,590 

DobonturcB  .'.   82,S50 

Loan   4.785 

Totol  capital  £424,285 

That  is,  the  company  has  Jg424,226  to  spend,  and  it 

has  spent  it  all — thus  : 

Buying  the  bu»incas  £324,900 

BSxpenditair*  (various)  ,.,.,.„„„,...„.......  23,434 

„         (BiMii)   82,771 

„       (tumttuie)   1,701 

£422,806 

The  amount  spent  in  buying  the  business,  however, 

if  wo  intcq^rct  ari£;ht,  includes  £.'2,291  value  of  plant 
at  ist  January,  and  this  sbould  be  deducted 

from  the  above  total,  ah  it  also  appears  in  the 
£83,771.  We  are  told  that  the  value  of  plant, 
machinery,  stock-in-trade  at  time  of  partthiMe  was 
1107,733,  so  that  if  the  plant,'  etc.,  was  worth 
i.''?2,291,  the  value  of  the  stock-in-trade  at  the  time 
of  purchase  could  not  exceed  iS65,442.  It  is  now 
estnuated  at  X'r26,001,  and  if  this  estimate  is  too 
high  it  can  easily  be  seen  where  the  profit  is  made. 

Going  back  to  capital  and  outlay,  we  get  a 
diflereuce  in  favour  of  capital  (allowing  ^£52,291 
appearii^  twice)  of  £43,020.  The  whole  of  this  it 
used  up  in  adding  to  stoek,  and  nifiieiddvOlilgle 
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besides,  for  l^e  addition  In  the  time  has  heea 

i'71,459.  Another  feature  not  by  any  means  en tcr- 
tainuirr  is  that  the  company  owes  i>58,2d3— viz. : 

Debenture  interact.  ,..„„..,«...  £2,330 

Ijoans   4,785 

Croditora   ............  24,196 

WI»   26»ne 

And  it  has  to  meet  this  1656.337—^18.: 

Debtors  £41,075 

Billa   ,   2.845 

Oa^    12,407 

£56,327 

That  is,  these  balances  show  11,'.»'23  to  the  bad, 
snd  yet  a  dividend  is  guiug  to  be  paid.    No  dpubt 
the  dividend  will  be  paid  not  out  of  fonda  in  hand, 
but  by  increasing  the  indebtedness  of  the  company, 
imlcss  cash  can  be  obtained  by  getting  rid  of  some 
of  the  stock.    Another  item  wiil  assist  to  show  how 
this  precious  balance-sheet  has  beoi  made  ont.  The 
income  tax  is  estimated  at  £150.   How  it  can  be 
estimated  at  that  amomit  when  the  balance-sheet 
&Lows  a  net  profit  of  £17,754  passes  comprehension, 
and  the  income  tax  will  be  collected  on  much  more 
than  £17  J$4.  No  doubt  we  shall  be  told  that  this 
is  a  itmdcl  balance-sheet,  and  that  the  fault  is  not 
with  it  but  in  onr  lack  of  intelligence.    Perhaps  it 
is,  but  as  yet  this  is  not  proven.    How  many  sbare- 
hotdera  were  indneed  to  invest  hecause  of  the 
profit  of  je21,711,  which,  no  doubt,  they  thought 
would  be  available  fnr    dividend?    Possibly  that 
i'21,711  has  also  gone  into  stock-in-trade.  Flourish- 
ing btunnesBea have  an  noaccountable  way  of  accumu- 
Isting  stock,  bnt  this  aoctunnlalion  is  uoiqne.  It 
rovcreth  a  niultitiule.  of  sins.    And  the  best  of  it  is 
uo  ouu  can  disfovLT  thrm.    Okonite  has  not  as  yet 
wended  its  way  into  the  huuris  of  English  users,  and 
verily  it  most  take  heart  of  graoe,  and  prodnoe 
something  better  in  the  way  of  balance^iheets  before 
its  shares  will  become  a  palatable  commodity  to 
ordmary  investors. 

TBB  POSnUSTBB-GBNEKAL'S  HBPOKT. 

The    tbirty-srvcnth  report  of  the  I'o.stnmster- 
Oeneral  has  hvcn  issuocl.    It  consists  of  the  usual 
•tatistics,  showing  moderate  progress  in  telegraphic 
and  telephonic  operations,  with  which  only  we  have  to 
(leal.  During  the  course  of  the  year,  239  post  offices 
aud  3()  railway  offices  have  been  opened  for  tele- 
graphic business,  bringing  the  number  of  such 
offices  to  5,912  and  1,715  respectively.  The  revenue 
from  ordinary  inland  meraages  has  increased  by 
-'90,125,  from  Press  messages  by  .£18,520,  and  from 
loreign   messages   by  £14,82*2,    making  a  total 
inecBBse  of  £106,799.   The  average  value  of  the 
inlsnd  message  has  decreased,  being  now  7*87d. 
M  against  7'95d.  last  year.     When  the  interest 
ou  capital   espencliture  is  taken  into  considera- 
tion, there  is  still  a  deticit  of  £i9b,lbl   m  this 
ilepsitment.  Credit  is  taken  in  the  report  for 
tbe  successful  completion  of  the  telephone  line 
betweBtt  liondon  and  Paris.  It  is  pointed  ont  that 


great  trouble  was  taken  in  selecting  the  land  mate 

on  this  side  so  as  to  avoid  the  necf  .ssity  of  putting 
wiffs  nyderjrround,  and  Wf  arr-  officially  informed 
"  that  conversations  by  tol  phone  can  now  be  most 
satisbctorily  maintained  between  the  two  capitals." 
The  rate  of  telegraphic  working  is  constantly 
incrpasin<:j.  In  1R70  it  was  by  Wheatstone's  instru- 
menlB  at  the  rate  of  tiO  or  70  words  a  minute  ;  now 
in  practical  working  it  has  rmehed  about  400 
v^ords  a  minute,  and  under  experimental  con* 
ditions  has  reached  GOO  words  a  minute.  The 
total  number  of  telegrams  forwarded  from  the  olbees 
in  Great  Britain  reaches  the  enormous  number  of 
66,409,211,  being  an  inccease  of  4,005,812  over  the 
number  in  the  previous  yesr.  Wliat  this  grand 
total  would  reach  to  if  the  great  local  competition 
with  telephones  did  not  operate,  it  is  difficult  to 
estimate ;  but  of  this  we  may  be  certain,  that  the 
income  would  suffice  to  pay  interest  on  capital.  The 
net  revenue — that  is,  the  difTerence  between  total 
telegraph  revenue  and  the  working  expenses  charged 
to  the  tel^raph  vote — reaches  £150,335,  an  increase 
of  £4,541  over  the  net  revenue  of  1890,  which  was 
£145,794.  If,  however,  the  total  expenditure  in 
relation  to  felei^'raphs  is  taken  into  account — that  is, 
the  total  coBt  ol  the  telegraph  service — the  balance  is 
altogether  on  the  wrong  side.  This  expenditure  is 
£'2,355,719.  It  should  be  noticed  that  the  nianulkc- 
ture  and  iusue  of  the  stamps  used,  the  stationery, 
buildings,  auditing,  rates,  etc.,  are  not  charged  to  the 
telegraph  vote,  and  these  bring  up  the  totsl  cost 
from  £*2.266,356  charged  to  the  vote  to  ^62,855,719. 
In  all  business  concerns  it  is  best  to  know  the  exact 
state  of  affairs,  and  \vc  think  the  national  husin"ss 
should  show  Its  exact  cost  aud  exact  returns.   As  the 

stalasticB  are  at  presmt  given  this  is  somewhi»t 
difficult. 


CORRESPONDENCE. 

'  Dm  mm't  w«(d  I*  «•  na»'%  word 
■    "  "  ■  'ttolMMtf.' 


THE  I'liOFtiSSlON  ul'  hLKOTiilCIAL  KNOlNEEIilNG. 

Sir,— Ttie  artiete  on  The  Profeadcm  d  TSlatHxitaA  Engi- 
neering,*' by  Mr.  H.  CuthWr  t  which  apiicarod  in  your 
laet  issue,  is  calcululed  to  ii&riuu&ly  mislead  those  who  coti- 
tcinplato  qualifying  ihenisolvos  for  the  profossion.  Though 
perhaps  the  lAm  altem^ieet  given  by  Mr.  UaU  will  Imd 
some  of  your  raadera  to  suspect  tbit  (be  experieneo  be  has 
of  ibe  .subjt-tl  oil  which  he  writes  must  have  bcuii  gained  in 
ihc  si&tei  isle,  and  does  not  necessarily  apply  to  the  rest  of 
the  United  Kinj^dum  or  to  the  Continent. 

The  three  "alternative"  meibods  of  truoiiig  suggested  by 
tbe  author  are  (I)  a  university  ooune  followedby  an  appren- 
ticeshif)  to  a  firm  of  electrical  engineers,  (2)  an  ^[jpreiitice- 
sbip  to  e.  tinn  of  electicsl  engineers  only,  {2}  a  one,  two,  or 
three  years'  course  at  a  technical  training  college. 

"  Of  thcHc  three  courses,  the  former  is  undoubtedly  the 
beat,'  K.iys  Mr.  Hall,  and,  while  deploring  the  lovneaa  of 
the  wage,  quotds,  presumably  in  fui)|)ort  of  his  conclusions, 
the  case  of  a  gotulemati  who,  afur  spending  X800  on  his 
education  at  Cambridge,  where  be  came  out  fifth  wrangler, 
and  a  further  aum  of  £300  with  a  firm  of  engineers,  is  now 
in  receipt  of  ■  aalary  of  £100  per  annnm  ns  the  outcome  of 
bis  six  yens'  training.  AhHutning  Mr.  Hall  to  t>c  perfectly 
sincere  in  the  advice  he  gives,  and  that,  bo  realty  l)clicvos 
an  electrical  engineer  roust  devote  six  years  of  his  life  and 
epeudXljOOO  for  hie  tEsining  in  ordettbst  af^ipil^^^^ogle 
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a  year  can  be  earned,  it  will  probably  occur  to  most  people 
that  a  nn#B  tmtance  such  as  that  given  prores  abKMUt«ly 
nothing.  The  only  way  of  arriving  at  a  just  estimate  of  the 

relative  merits  of  the  throe  methods  wouM  be  to  ti-ace  the 
careers  of  as  large  a  number  as  possible  of  men  who  have 
pasMi)  through  tiliMii. 

I  am  aUo  to  pT«  aonia  ligiirw  ia  tb«  c«w  ol  one  method 
whieh  I  think  umy  prove  usefat.  These  an  in  ooooaction 
with  tbc  electrical  engin<jenng  college  wMoh  formerly 
carried  on  its  work  in  Red  Lion-square. 

The  course  given  extended  over  two  yeare— the  ibiet  year 
«a«  QMHit  in  the  college,  where  theory  was  taught  by  means 
of  le^ree  and  experimental  work  in  the  vatious  labora- 
tories, while  the  second  year  was  entirely  dovotod  to  actiul 
engineering  work  with  the  company  to  which  the  coUe^ 
waa  attached.  The  life  of  the  eoll^  was  a  short  one;  it 
ceased  with  that  of  the  company,  which,  like  so  many 
others,  fell  a  victim  to  the  Act  of  1883.  It  trained, 
however,  n  sufficient  number  of  men  to  show  the 
resulu  to  be  expected  from  the  coui-se  adoptod.  Of 
those  whoso  names  appeared  on  the  books,  29  per 
cent,  have  been  lost  sight  of,  but  of  the  remainder,  no  less 
than  72  per  cent,  are  still  in  the  profession,  some  doing 
well  on  their  own  account,  others  hoMing  res[>on9ible  posts. 
I  do  not,  of  course,  know  what  incomes  these  gentleo)en 
enjoy,  but  most,  if  not  all,  certainly  get  a  good  aeal  more 
than  £100  u  year. 

With  much  that  Mr.  Hull  s.iys  1  thoroughly  agree,  and 
if  space  permitted,  1  could  ;;ive  curious  j).irticu]nra  as  to 
the  qualifications  of  a  vast  number  of  so-called  electricians. 
Retarning,  however,  to  the  unfortunate  wrangler,  Mr.  Hall 
has,  as  so  many  people  do,  simply  con.sidcrcd  the  training 
and  entirely  overlooked  the  characteristics  of  the  man 
himself. 

A  fifth  wrangler  must  either  be  a  mathematician  of  no 
mean  order,  or  he  mnst  possess  eztnordinaiy  powers  of 

cramming  for  examinationi?.  At  Cambridge  the  education 
of  such  a  man,  owing  to  the  rich  endowments,  need  not 
cost  him  anything;  he  may,  on  the  contrary,  make  his 
education  a  source  of  profit.  A  man  like  this,  who  will 
not,  or  cannot,  loolc  after  hie  own  monetary  interests,  is  not 
likely  to  he  of  any  service,  fiom  a  commercial  point  of 
view,  to  the  firm  which  employs  him,  and  tho  XlOO  a  year 
mu!it  probably  be  regarded  as  a  charitable  gift  to  a  person 
who  has  mistaken  his  calling,  rather  than  as  a  salary  for 
usciful  services  rendered. — Yours,  etc., 

Hcon  Ehat  Harbisok. 

y  London,  W.C.,  Oct.  12,  1891. 

/  TlfE  BEMUNBRATION  OF  YOUNG  ELECTRICAL 

'  ENCJINEKRS. 

Sib, — Mr.  Cuthbert  Hall's  complaint  is  an  echo  of  the 
complaints  one  has  heard  from  young  men  just  starting  in 
every  profession,  as  far  back  as  one  can  remember. 

The  young  parson,  after  quite  as  expensive  an  education, 
and  with  otton  quite  as  good  abilities,  tin<ls  himself,  at  the 
age  of  23  or  so,  privileged  to  wear  the  glossiest  of  black 
eoate  and  the  wmtest  m  ties  on  the  magnificent  income  of 

Eerhaps  jC80  per  annum,  and  with  the  additional  calls  upon 
is  purse  entailed  by  visiting  the  poor. 
The  young  schoolmaBter  i.<  tho  same,  tho  yo\ing  nav.il 
and  the  young  military  ofiicer  also.  Nor  have  the  juniors 
of  any  of  these  professions  any  extraordinary  incomes  to 
look  forward  to  in  tho  immediato  future.  The  curate 
perhaps  serves  a  vicar  who  administors  to  tho  spiritual 
Wanis  of  a  large  parish  and  to  the  tem|)0ral  \vant.s  of  a 
large  family  on  the  magnihcent  income  of,  say,  £250  per 
annum,  with  perha^is  an  Eastor  gift  and  a  few  presents 
thrown  in,  and  withni:'  xh".  smallest  prospect  of  ever  being 
anything  else  but  vicin  of  llie  name  parish  on  precisely  the 
same  income.  The  schoolm.astcr  sees  men  who  have  been 
schoolmasters  for  a  score  of  years  getting  incomes  of  £150  or 
iSSOO.  The  naval  oiBcer  sees  many  of  his  brother  officers 
that  are  old  enough  to  bo  his  father  getririL^  irv  omes  of  from 
£200  to  £300,  and  that  only  on  condition  lb.it  they  keep 
two  homes,  spend  several  consecutive  years  away  from 
(heir  families,  and  exist  during  the  time  they  are  at  home 
on  about  ons^liicd  «f  the  amoaBfe. 
Tliere  an  priMSb  «f  eonne^  ia  aU  ihise  pideniMii^HaA 


hishopricB,  headmastershipe,  admirals  (tf  the  fie«t,  And  M 

on— bat  eTeryone  cannot  have  them. 
At  present  there  are  few  sneli  large  prizes  hi  electrical 

engineering,  bccau.so  it  is  a  new  branch,  but  tbcif 
are  still  plenty  for  those  who  can  ^el  them.  As  a 
matter  of  taot^  hoirever,  it  may  be  Uken  that  £300  a  year 
ia  a  good  averiBge  income  in  these  times  for  a  highly- 
educated  man  in  almost  any  of  the  professions,  and  that 
any  youngster,  no  matter  wliat  bis  parents  may  have  spent 
on  his  education,  must  be  content  u>  begin  at  something 
very  small— usually  less  than  the  figure  Mr.  HalTe  friend 
receives^and  work  hie  way  gtadually,  as  opportunity 
oRhn.  In  eleetrical  engineering  there  will  oe  plenty  of  good 
prizes  for  men  of  skill  and  per»vcverancc  as  time  goes  on. 

But  it  may  be  asked,  is  it  any  use  to  educate  a  lad  1 
Why  not  let  him  go  as  apiMPentice  at  19  or  14  yeara,  and 
work  on  that  way.  The  answer  is,  the  education  given  to 
a  kd  in  hiii  yuulh,  provided  Le  makes  a  proper  use  of  it  in 
after  years,  determines  the  position  he  will  be  able  to  take, 
should  the  opportunity  ofier,  as  a  man.  In  these  days, 
under  no  ooncetvable  efrenmstancee  eas  an  uneducated  man 
attain  to  a  leading  position  in  any  branch  of  engineering. 
The  case  is  very  much  like  many  that  are  met  with  in 
manufacturing.  A  particular  kind  of  clay,  for  instance, 
that  is  used  for  high-class  pottery  may  be  used  for  inferior 
work,  or  a  particular  piece  may  be  s|)oitt  in  the  oottcae  of 
manufacture,  hut  under  no  circumstances  could  an  inferior 
clay  have  been  made  into  the  higher-class  work. 

So,  too,  a  partienlar  ingot  of  steel  may  be  rolled  into 
rails  worth  a  few  ponada  per  ton.  or  it  may  be  drawn  out 
into  watch  springs  worth  over  £1,000,  but  inferior  steel 
could  not  be  made  into  the  latter. 

This,  then,  is  the  sole  end  of  the  education  a  youth 
receives — viz.,  to  fit  hiu),  or,  rather,  to  enable  him  to  fit 
himself,  for  the  higher  positions  he  may  occupy  later  in  life 
if  einsumatances  are  fisvonrable.  This  being  so,  however, 
is  it  not  wiser  to  limit  the  amount  spent  on  education  to 
the  probabilities  of  the  future  position  that  tho  youth  may 
hope  to  attain.  If  a  working-man  could  afibrd  the  expense^ 
it  would  surely  be  unwise  for  him  to  send  his  son  to 
Cambridee,  or  even  to  Iceep  htm  at  aohool  during  the  yean 
that  might  be  more  profitably  employed  in  learning  his 
trade. 

And  this  brings  one  to  the  question :  Is  it  wise,  under 
ordinary  circumstances — such,  for  itistance,  as  those  detailed 

by  Mr.  Hall— to  incur  the  expense,  and  to  spend  the  time 

necessary  to  take  a  degree  at  Cambridge  ? 

The  answer  tu  ibts  must  be  dictated  by  the  particular 
conditions  of  each  case.  If  a  young  fellow's  parents  or 
friends  can  launch  him  at  a  higher  level  than  others  have 
to  take ;  or  can  look  forward  to  giving  him  tho  necessary 
opportunities  that  will  enable  him  to  reach  the  bighly-piid 
places  without  the  struggles  that  others  have  to  make  ,  or 
if  there  be  particular  conditions  which  render  it  probable 
that  he  will  be  able  to  place  himself  on  this  higher  plaoe, 
then  tho  money  and  time  will  be  well  spent  But  in  the 
vast  majority  of  cases,  parents  will  not  only  not  be  con- 
ferring a  benefit  on  their  sons  by  giving  them  a  Cambridge 
education,  they  will  be  dmng  them  a  positive  iniuiy. 

The  three  years  spent  at  college,  however  woll  employed, 
will  not  do  them  one-tonth  part  of  the  good  for  their  fnttus 
work  that  tho  same  time  properly  employed  in  practicil 
work  would  have  done.  Living,  as  articled  pupils  ia  elec- 
trical engineering  werim  do^  in  an  atmosphere  of  eleetridly, 
they  will  have  very  little  trouble  in  acquiring  a  sound 
knowledge  of  theory  by  reading  up  in  their  evenings,  if 
they  will.  And  their  knowledge  is  all  the  sounder  for 
being  constantly  subject  to  the  check  of  practical  experience. 
After  a  man  has  left  college,  too,  he  is  usually  too  old  to 
teach  in  tho  pimn  way  as  he  could  have  hern  •  uitrht  at  17 
or  IS.  Ofici.  Ll;  thinks  he  knows  more  ihuii  tbuau  placsd 
over  him,  often  ho  has  much  to  unlearn.  His  college 
life  also,  continued  as  it  is  rightup  to  early  manhood,  teooi 
to  unfit  him  for  the  rough  woric  in  which  the  best  experienm 
is  obtain cil  And  when  he  emerges  from  his  article* 
at  tweuiy  iliree  or  twenty-four  years  of  age,  for  the 
greatest  part  of  tho  work  that  ho  may  be  called 
upon  to  do,  he  is  of  no  greater  value  than  the  young  man 
vnio  waa  articled  at  18,  althoush  he  may  be  a  CamHidgs 
irmngler.    Hie  Ounbridge  «rneatigngj)(2^dlt)|^i(J^^ 
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calculate  to  a  nicety  the  resiataiice  of  the  magnetic  circuit 
of  A  dynamo^  but  it  will  be  very  little  help  to  bin,  mtbout 
practical  eiqierience  idded,  when  the  dynamo  perfersoly 

refuses  to  gi\  c  a  current,  or  a  telejihonc  refuses  to  spe.ik. 

But  it  may  be  asked,  i«  there  any  advantage  to  be  gained 
by  adopting  the  prafaiMon  of  an  ongiiMer«  ■gainet  Other 
pnileMiona  f  The  anawer  ia,  Yea ;  there  are  mere  oppor- 
tumtfet  to  be  taken  advantage  of  than  in  other  pro- 
fe.isions.  A  curate  may  preach  like  an  iUigel,  yet,  unices 
be  has  a  relative  or  friend,  or  intluonce,  a  curate  be  will 
noiaiii  all  hia  life. 

An  eiupneer,  however,  and  particularly  an  eleetrical 
CDf^eer  haa  many  wave  of  making  opportonitiei  of  ihowing 
his  knowledge  ana  Rkill,  and  of  forcing  his  way  to  the  front 
by  what  our  American  cousins  call  "  sheer  griL"  That  is 
the  great  advantage  apart,  from  the  fascination  oCtbo  work, 
of  beloDging  to  some  branch  of  engineering. 

Before  concluding,  it  would  bo  as  well  to  point  out  that 
very  few  fortunes,  if  any,  have  been  maile  in  electrical 
engineering  pure  and  simple.  The  fortunes  that  have  been 
made  have  been  due  in  nearly  every  case  to  lucky  ttrokes 
of  finance,  not  to  engineering,  and  it  is  in  part  due  to  some 
of  those  fortunes  that  salaries  are  low,  and  dividends  non- 
existent. The  business  of  an  electrical  engineer  is  a  very 
expensive  one  to  carry  on,  principally  on  account  ot  the 
▼ery  rapid  advances  cut  are  being  made,  and  the  abaolufee 
nece«!<ity  of  keeping  abreast  of  them.  Also,  it  is  an  error, 
as  comniercial  men  well  know,  to  8up{)08e  that  neither 
ability  tior  education  are  necessary  for  responsiblo  positions 
in  the  commercial  world.  It  will  possibly  sound  like  rank 
heresy  to  proclaim  the  fact  in  an  engineering  paper,  but  it 
is  nevertheless  true  that  the  ability  reipiired  for  responsible 
positions  in  couimcrcial  life  is  of  a  \cry  ranch  higher  onier 
than  is  required  for  ennineerint,'.  That  this  is  so  is  (iroveii 
by  the  fact  that  the  highest  salaries  are  iwid  to,  and  the 
largeat  fortunea  are  made  by,  the  clear-headed,  cool  men  of 
bnsiness.  One  word  more.  As  Mr.  Cuth?>crt  Hall  will 
know  well,  the  salaries  of  young  or  oi  old  engineers  are 
ruled  by  the  .sjtino  l.iw  of  supply  and  demand  that  governs 
every  other  transactioo  in  our  daily  life. — Yours,  etc., 

Stdnkt  F.  Walkkr. 
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In  the  course  of  the  year  239  poet  offices  and  36  railway 
offices  weie  opened  for  postal  telegraph  business,  making 
the  tot.il  numbers  of  such  olBeea  o|Mn  on  Mareh  31  5,913 
and  1,715  respectively. 

The  nnnber  of  the  various  classes  of  lulei^rama  dealt 
with  ss  compared  with  the  numbera  dealt  with  last  year  are 
given  in  the  following  table : 


Class  of 


Ordin'ry  inlaad 

FrR».H  finlftDcl). 

t »  », 

Foreigti   


Kail  way . 


Totids. 


Year. 


IHtlO-ai  34,1  Hi,  113 

lJ<s<i-!H)  .v),.si.s.:w 

1890-91  o,UU.'{,40U 

1890-VI  ' 
1880-00 
1890-91 
1889-W 


4,803,465 
.'i,480,.'i28 
5,218,020 
1,535,067 
1,»1,788 

273,794 

276,i: 


1890  01  66,409,211 


Receipt*. 

[aersase 



1  199,944 
261,900 

1  243,270 

£ 

l,7T),f!'22 
l,(i.S4,4!»7 
I13,U0 
111.297 
260,781  J 

£ 

90,125 

1,852 

14,8^ 
_ 

1  2,378 

KU. 

,  4,005,812 
4,638,002 

2.148,552 

106,790 

The  average  value  of  the  ordinary  inland  telegranu  was 

7-S7d,  as  connwrcd  with  7'9.')d.  for  1889-90.  The  incieasc 
in  tb<2  iiumbttr  uf  iuiand  telegt'siius  is  ikt  iha  rate  uf  6  5  por 
cent,  as  compared  with  B°5  per  cent,  increase  in  the  pre- 
ceding jrear,  a  diminution  probably  due  to  no  small  extent 
to  the  increasing  use  of  the  telephone  bott  in  the  metropolis 
and  chief  provincial  towns  as  well  .rs  between  the  bu^y 
centres.  The  increase  in  the  number  of  I'ress  telegrams  b^ta 
been  at  rather  more  than  the  usual  rate.    The  highest  rate 

*  ffeni  the  FoetBMstsrmeasasi's  Bepcct. 


of  increase,  19  per  cent.,  has,  as  usual,  been  shown  in  the 
telegrams  sent  by  railway  companies  without  payment. 
These  telogramn,  which  numbered  116,000  in  1871.  had 
increased  in  1676  to  243,633,  in  18S0  to  131,598,  in 
1885-86  to  734,641,  and  in  1890-91  reached  a  total  number 
of  1,535,067.  At  8d.each  the  value  of  these  telegrams  would 
be  about  X51,000.  At  Is.  each,  which  ia  probably  nearer 
their  actual  value,  the  amount  would  be  about  £76,500. 

The  following  table  gives  the  revenue  and  the  total  cost 
of  the  telegraph  service,  taking  into  account  tbe  interest 
on  capital  espenditnra^  in  each  ot  the  laat  aeven  yean : 


Year, 


Receipts 


Kx|wnditure. 


Charged  to 
telegnki)b 
vote. 


Chaigwl  to 
voteti  of 
other  de- 
partment*. 


£ 

1884-85  1,7HJ,414 
ISH."!  1.7H7.264 

1886-  87  t, 887.159 

1887-  88  1,992,949 

1888  802.129,065 

1889  002,364,609 
1800  91  2,456,754 


£ 

1,731,040 

1.733.105 

1,9.39.7W 

1,928.345 

1.9C0.:«4 

2,179,921  I 

2.266,:t5«  I 


Total 


£ 

8U,724 
99.297 
92,868 
70,688 
72,017 
99,065 
89,363 


Annoal 
interoKt 

on 
capital. 


l>eacit. 


£  £ 
1,820,764.326.417 
il,8.'<2,4023'.»,417 
2.032,63*.128.417 
jl,0»0,a%i.326,417 
|2,041,.'»6I  .•»3,787 
'2,278.M8l29e,8l6* 
12.3.'5.i,7l9'299,216 


£ 

382.707 
371,555 
471.890 
.X%2,501 
265.188 
197,690 
198,181 


'  The  annual  inteie-'t  on  the  rajjital  Bum  of  £10,880,571  raioed 
by  the  (fOvornment  for  ttio  iinrchiuM  of  telegraphs,  BBOOiitiBg  to 
£229,216,  19  not  home  on  the  I'ost  Office  VoteB. 

IntercHt  lin.H  been  ]md  nt  tho  rate  of  2J  |ier  cent,  instead  of 
3  {lor  cenu  since  the  iRt  April,  1889.  The  expeoBes  of  con  version 
in  18^  amountad  to  £27.87% 


The  chief  novelty  in  the  telegraph  gervice  has  been  the 
construction  ot  a  telephone  line  between  I^ondon  and  Fans, 
which  was  accomplished  last  winter  in  somewhat  trying 
circumstancee.  The  cable  between  Su  Margaret's  Bay, 
near  Dover,  and  Sangatte,  near  Oalaie,  contains  four  copper 
wires  of  larger  size  than  those  generally  u,*ed  for  telegraphs, 

Much  trouble  was  accessary  ia  selecting  the  route  for 
the  land  line  in  England  so  as  to  avoid  laying  any  parts  of 
the  line  underground,  which  would  have  rendered  its 
working  very  uncertain.  This  danger  has,  however,  been 
removed,  and  I  am  glad  to  be  able  to  report  that  conversa- 
tions by  telephone  can  now  be  moet  satisfactorily  aiain- 
tained  between  the  two  capitals. 

Tbe  line  was  opened  for  nee  on  April  1  at  a  charge  of  Ss. 
for  a  eonversation  of  three  minutes. 

Some  improvement-^  have  been  effected  in  the  form  of 
Wheatstone  automatic  receivers  iu  use  on  fast-speed  tele- 
graph circuits.  These  inetrattonts  as  improved  hif  the 
department  can  now,  under  experimental  oonditton^  record 
no  leas  than  600  words  a  minute  transmitted  over  a  single 
wire,  while  a  speed  of  about  400  words  a  minute  can  be 
conveniently  and  safely  used  in  practical  working,  a  very 
satisfactory  result  com[>arod  with  the  modest  rate  of  60  or 
70  words  a  minute  which  obtaincl  in  1 870.  By  the  use  oi 
new  and  fn^nious  tools  specially  dcsigtied  for  toe  eomlnie> 
tion  of  telephone  switchboards  a  considerable  saving  in  C3St 
of  manufacture  has  been  msde,  and  I  am  glad  to  say  that 
all  parts  of  the  Hughes  instruments  in  use  on  tbe  con- 
tinental oircuitacan  now  be  made  in  the  Post  Office  factory, 
so  that  tbe  department  is  no  longer  dependent  on  a  foreign 
aamily. 

On  the  IGth  lilay,  16'J0,  the  seventh  International 
Telegraph  Conference  assembled  in  F^s  to  review  the 
regulations  and  tariffs  agreed  upon  at  the  conference  at 

Berlin  in  1885.   The  changes  embodied  in  tbe  convention 

signed  on  the  21  at  June,  1890,  took  etTect  on  the  1st 
instant,  and  their  effect  will  be  described  in  ray  next  anuual 
report, 

UNDERGROUND  LIGHTING  MAINS  IN  PARIS/ 

BY  £.  lilKUDuNNE. 

( Coatittual  from  page  347.) 

The  space  underneath  the  pavement  is  someUmea  already 

go  full  that  room  cannot  bo  found  for  tt:e  conduit,  which  is 
of  con.sidcrablo  si/c,  even  when  the  nunii>cr  of  cablea  is 
restricted.    In  those  cases,  a  species  of  earthenware  drain 

l^Mketritim.        ~  Digitized  by  Google 
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fiat,  FifB.  36  and  3Ga,  is  u&ed,  divided  into  two  parts  by     nately  art  mpportad  hy 
a  norizODtal  rebated  joint.    The  insulating  supports  are    Fig.  40. 

laid  alternately  oa  the  bottom  (see  Fig.  366).  {     In  jointing  the  main  cables,  the  extrenitm  irt 

This  land  oi  MnutgrniMnt  enables  up  to  six  cables  tobe 
raa  into  the  eonenta  eondnita.  But  a  still  greater  saving 
of  tpun  ii  aonetnnei  neoenary.  In  certain  pUees»  nMMre 


Via.  38, 


0 


n 


ij 

1 


TT 


o 


TT 


c 


Via.  38a. 


Fio.  aoa. 


Fta.  91, 


Fir.,  .'is. 


eipecially  wken  leading  from  the  stations,  the  Dumber  of 
the  mains  beeomea  so  mat  that  ban  or  strips  of  copper 
haTe  had  to  be  used.  The  stems  of  the  insulutoia  are  thc>i 
fraiuied  along  the  cast-iron  basc-platos  in  tbo  form  shown 
in  FllB.  37  and  38.  The  insulators  are  constnictod  of  the 
in  1%  39  i  the  aame  insulators  dispoaod  alter- 


through  at  half  their  tbicknase  for  a  saffident  h^tL  <s 
brought  together  one  upon  the  other  eo  u  to  ncaik-:3k 
the  section' of  the  cable,  bound  together  «iikiin)e  4 


Fio.  40. 

then,  lastly,  screwed  together  by  bolts  between  the  '}xr- , 
a  a^it  eylindrical  clamp  and  embedded  in  a  bum  oi  wlikr 
The  strips  when  used  are  connected  tofetkr  \tf  n 

plates,  bolted  firmly  uL'ainst  each  other,  Fig.  41  •V'" 
the  plates  arc  screwed  up,  melted  solder  h  poii^J 
forming  a  pcoioct  contact. 

The  junctions  of  strips  with  cables  is  made  bv  inu^  ^ 
clamps  of  a  special  type,  of  which  one  «w  fan*  • 
cylindrical  space  for  reception  uf  the  cubic,  and  the  ct'j' 
end  a  flat  support  for  tbo  strip.   The  whole  luviiv  ^ 


0 

0 


Fn:.  41. 


firmly  bolted  together,  solder  is  poured  in  to  fiU  t 
empty  s|Kices  (see  Figs.  42,  43,  and  44).  .  j^, 

The  feeders  are  connected  to  the  distributing  »»'"^^^ 
special  arrangement,  which  allows  them  w  j 
se^iaratod  ;  at  first  they  were  connected  up  i>)'  ? 
joMtion-boards,  fenned  by  a  slab  of  slate  reitu>s 
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)>orcolain  insulators.  The  conduotora  wera  Bcrewed  up 
within  tenoinal-piaoM  haTing  c^x  fixad  by  four  bolts. 
Fifft.  45  and  40  tlioir  a  model  of  om  of  thow  tables 
amrifretl  for  throe  conductors.  The  current  entering  by 
the  conductor  at  the  angle  might  be  led  to  one  or  other  of 
the  tomiMli,  or  both  mighl  ba  eonneoted  to  tba  anglo* 


3 


Fio.  43. 


Fm.  4A. 


Pm).  48. 

ifc'i+l  £■    Si  ,9,'.  A 


Ftr..  47. 


lead 


piece,  (he  coaoectioiu  being  made  by  means  of 
cnt-oota. 

This  arrangement  has  not  been  found  aa  practicable  as 
was  expectodl  In  time  the  insul.itioii  of  the  slate  slabs 
Incomes  (iefcctivc.  The  system  has  therefore  been  replaced 
hj  that  ahown  in  Fig.  47.  Bronze  connecting-pieces  are 
faitaned  apoo  porodain  inndaton^  whoM  tops  are  spread 
oakaadflittoiMdmtotlMibniiof  atablelk  . 


When  crossing  roadways,  the  conduits  are  stopped  at 
vertical  pits,  down  the  aides  of  which  the  bare  cables  are  led 
upon  insulators,  dipping  down  into  an  nndergronnd  arehed 
i^allcry,  in  which  the  iirrangementa  are  analo!:;<>H!«  tn  thopo 
already  described.  At  frequent  intervals,  anil  esi)ecially 
when  the  direetion  of  the  eondnits  ehange,  inspeetion-boKes 


Fio.  48. 

are  laid  about  IShi.  square,  hetd  down  by  Ijolta,  and 
apjjhalted  at  the  top  exactly  as  the  pit.  covers. 

Fig.  48  shows  in  section  an  underground  gallery — the 
cables  ranged  along  its  piers,  the  posftivcs  one  aide,  the 
negatives  the  other.  The  gallery  represented  contains  the 
whole  of  the  eables  coming  from  the  central  station  of  the 
Rue  de  Bondy,  and  gcring  towavda  the  Flaee  de  k 
Bepublique. 


80HB  D1TAIL8  OF  TBE  CABS  IHD  HANAGSniR 
OF  AN  ABC  LIGHTINO  STSTBM  A8  PBACTI8BD 
III  THE  amflCIPAL  OF  ST.  LOUIS.* 

BY  JAMES  L  ATSR. 

(CimtinuM  from  page  353.) 

There  are  very  many  details  of  construction,  aa  well  as  of 
office  work,  which  could  be  referred  to  if  it  were  not  that 
this  paper  is  now  too  long,  but  I  will  be  glad  to  furnish  a 
copy  of  ** General  Instructions  to  Employed,"  used  in  the 
government  of  this  plant,  which  refer  to  and  bring  out  some 
points  of  management  which  are  uot  mentioned  here,  to 
those  who  care  for  thorn. 

Mr.  Ayer  remarked  that  as  his  paper  was  printed  and  in 
the  hands  of  the  members,  he  would  not  taJw  the  time  to 
read  it,  hot  wwdd  audn  some  additional  remarks.  He 
said  : 

One  point  I  touch  on  in  the  beginning,  where  I  lay  that 
I  think  that  our  meetings  shonul  bs  urgely  "  experience 
meetings."   I  think  you  will  all  agree  with  me  in  that 

sLattmient.  The  practice  we  have  had  here  of  meeting  in 
the  morning,  carrying  our  meetings  along  until  we  get 
through  the  programme  laid  out^  reeolte  m  this— that  if 

there  is  much  discussion  of  the  papers,  or  much  interest 
developed  in  the  matters  that  come  before  you  here,  you 
delay  other  matters,  and  carry  the  work  over  very  i  Ic-^e  to 
some  entertainment,  oi  into  the  dinner  hour,  and  this  sonio- 

*  Paper  read  before  the  (.'onventiou  uf  ihe  Naliooal  Electr 
Mght  Asscelstien.  Digitized  by  OoOgle 
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times  has  been  very  unfortunate.  Ye«terday,  a  [)ap«r  was 
read  here  on  electric  railroads,  by  Mr.  Field,  which  was 
full  of  ititcTLst,  and  yet  liec.tuse  of  the  lattMitss  of  ilio  hour 
at  which  it  was  presented  raaoy  oi  the  members  had  gone 
oiT  to  teke  care  of  other  engagenonto,  or  to  get  ready 
for  the  excursion  on  the  river,  or  to  gnt  tlicir  lunch,  and 
for  that  rcasdii  the  thing  was  nej^leclcd.  And  ytjt  wo 
bad  a  paper  then  from  a  man  who  was  ;_;ivi:i^  us  just 
the  character  of  iaformation  we  wanted,  and  which  was 
thoroughly  practical  in  it*  atatemente.  It  eoneemed  a 
matter  wbitli  ia  quite  as  much  of  importance  tn  us  as  the 
subject  of  atiy  of  our  papura,  and  contained  iitforaiatioa 
which  we  all  want  to  get  at.  We  want  the  central  station 
mea  to  aay  •omethtng.  We  want  to  have  papers  emanating 
from  them  wfaioh  are  pertinent  to  their  buaineM.  Tiiat 
thought  has  been  suggested  to  me,  and  I  presume  ie  in  the 
mind  of  everyone  who  comes  here  for  information. 

Ill  referring  to  our  station,  and  in  giving  you  this  pai>er, 
I  have  done  so  with  the  idea  of  bringing  out,  developing, 
and  inviting  other  papers  of  this  nature.  I  want  to  say 
with  rcforcnco  to  this  station  of  ours  that  tbo  problem 
which  I  had  there  was  different  from  that  uf  almost  any 
central  station  that  I  hnow  of  to^iay.  It  wee  to  ttart  in 
aiul  build  a  plant  of  large  capacity  -  to  spend  money  fur  in 
exce-^s  of  the  requirements  of  the  station  liy  the  business  in 
si^ht,  and  to  build  a  station  which  still  had  a  very  larfje 
business  to  start  with.  We  already  had  a  contract  with  the 
eity  ot  St.  LoiUe  for  2,000  lights,  and  the  prospect  was 
when  tb«  station  was  first  laid  out  that,  it  would  uiiimately 
absorl)  other  companies,  take  in  a  number  of  smaller 
stations,  as  was  aiterward  done;  and  so  my  instructions 
ware  to  build  as  large  a  station,  on  a  given  piece  of  ground, 
which  they  handed  over  to  me,  as  I  eoold  and  regaraleN  of 
what  it  cost.  I  was  confronted  by  a  problem  in  that  |)arti- 
culoi'  which  will  explain  some  uf  the  peculiarities  of  construc- 
tion which  we  adopted.  I  built  a  station  with  a  working 
eapacity  of  6,000  lights,  but  when  the  station  waa  put  into 
operation  it  commenced  with  3,000  hmpe.  All  the  atations 
tbr  lUL-hout  the  country  which  are  in  the  hands  of  our 
members  have,  as  a  rule,  grown  up  ftom  small  affdirs.  They 
started  up  in  some  junkshop  or  other  with  a  few  dynamos, 
and  grew  as  the  necessities  required,  and  the  result  is  that 
there  has  been  an  enormous  amount  of  potobwork  all  the 
way  through.  But  in  our  station  there  is  notbtng  of  the 
kind.  Wo  had  to  start  otl  aud  build  something  which 
would  be  complete  in  itself,  and  which  was  comprehensive 
enough  to  take  all  the  work  in  the  near  future  that  waa 
likely  to  be  drawn  into  it.  Since  putting  the  station  in 
operation  wo  have  absorbed  the  other  companies,  and 
brou|^bt  up  the  output  of  the  station  to  the  number  of 
lights  mentioned  in  the  paper.  At  the  time  of  batkling 
ibis  station  then  was  nothing  of  its  ebaraeter,  sixe.  or 
magnitude  in  this  oountry.  The  problem  which  ecmfmnted 
me,  aside  from  the  desiunint;  and  construction  of  the 
Station,  was  the  system  of  management  to  be  adopted,  the 
methoil*  to  be  applied,  the  details  relative  to  the 
managemenfc  of  the  men,  and  it  all  had  to  be  worked  out 
and  put  in  motion  with  the  wheehi  at  the  beginning. 
The  plan  that  I  outlined,  the  blanks  that  T  made  for  the 
government  of  my  men,  are  the  ones  that  I  am  using 
to-day.  I  have  made  but  few  minor  changes  in  the  original 
blanks  that  were  laid  out  before  we  had  done  any  work  at 
all  in  the  way  of  operating.  And  while  undoubtedly  we 
have  followL'd  in  dctJiil  many  of  the  practices  that  hive 
obtained  in  other  centiul  stations  in  the  maiiagement  uf 
onr  men  and  in  the  division  of  the  work,  I  want  to  say  that 
I  was  unable,  on  applying  to  a  number  of  cities,  to  get 
anything  to  assist  me  in  arrangin;:;  our  blank.s  or  system. 
It  was  a  thiti^  that  could  not  be  found.  I  have  siiiLC  found, 
in  conversattua  with  central  station  men  who  have  large 
plants,  that  we  have  thought  out  the  same  ways  inde- 
pendently, of  managing  our  stations  iodepenilenUy — that 
we  are  working  on  similar  lines.  In  some  instances  it  is 
jieculiar  that  it  is  so.  One  oitjcct  of  the  |xiper  in  outlining 
the  details  of  practice  at  our  sution  is  because  of  the  fact 
that  that  has  not  been  done  very  much,  and  because  I  realised 
what  ditliculiy  T  hud  in  endeavouring  to  obtain  informa- 
tioa.  In  fact,  I  difl  not  obtain  any  that  was  of  value  to 
nie.    That  is  my  excuse  in  a  measure  for  t^'oing  into  details 

of  our  plan  of  working  to  such  an  extent  io  this  paper. 


First,  I  will  refer  to  our  metho<l  of  carin;?  for  the  strc«t 
lamps.  We  have  got  a  number  of  street  lamps  dislribuui 
over  a  very  large  aiea.  The  i  ity  required  that  our  lamp 
should  be  supported  very  high  above  the  street.  The 
minimum  altitude  of  tbe  lamps  in  3.5ft.  above  the  roadway. 
The  city  also  required  that  wc  should  suspend  them 
beiween  ihc  poles.  They  were  arbitrary  in  tbe  matter. 
In  order  to  get  our  lamps  at  that  elevation  the  shortest 
pole  that  wo  could  use  was  50fU  in  length.  In  suburban 
lighting  they  require  tbe  lamps  to  be  50it.  above  the  road- 
way, and  they  have  to  be  suspended  from  65ft.  to  70ft. 
^K)le«,  according  to  the  length  of  the  span.  The  average 
distance  apart  is  about  DOOft.  I  think  that  we  have  aWut 
l,d00  lamps  where  the  average  distance  apart  ia  825ft 
l^ie  balance  of  them,  500  or  more,  have  an  average  diataacs 
of  1,300ft.  between  the  Iaraf*s.  These  are  long  distmceii. 
In  lighting  the  suburbs  and,  in  fact,  the  whole  city,  w« 
have  foQnd  the  use  of  •  oait  and  hone  very  denraUei. 

(To  h$  cnrfmiMif.) 


ELECTBICAL  POWEH  FOR  THE  GLASGOW  COS- 
PORAliON  TRAMWAYS. 

REPORT  BY  VEPVTATIOV  TO  FRAMXTOItT. 

For  some  time  iiast  the  qtrostion  '-f  ndnpting  mechanial 
haulage  for  the  Glasgow  Corporation  tramways  (which have 
hitherto  been  leased  and  worked  by  a  public  company) 
engaged  the  anxious  attootion  oi  tbe  Town  Council  Coia- 
mittee  on  IVamwaya,  and  latterly  there  have  been  sons 
negotiations,  with  that  object  in  view,  with  the  directors  f 
the  General  Electrical  Power  and  Tractiou  Comjiauy, 
Limited. 

In  tbe  course  of  last  month  it  was  announced  to  t  he  sub- 
committee OQ  the  future  working  of  the  tramways  that 

the  directors  would  be  glad  to  receive  and  have  a  con 
fcrenco  with  a  deputation  of  their  number  in  London,  and 
there  was  forthwith  adopted  a  general  memorandum  of  ths 
points  on  which  the  subcommittee  desirsd  to  obtsio 
information  from  the  eom]Niny,  which  was  duly  forwarded 
to  thcni.  Subsequently  it  was  resolved  that  the  deputation 
shifuld  consist  of  B  liiie  Paton  (convener  of  the  Ti^amirays 
Committee)  and  Councillors  Colquhoun  and  Wallace,  with 
Mr.  David  Kaiikine,  C.E.,  the  engineer  who  has  laid  oal 
the  whole  of  the  Glasgow  tramway  system,  which  is  MW 
probably  the  most  eztoostve  in  the  kingdom  owned  ens 

public  body. 

At  the  last  meeting  tii  the  Town  Council  the  denutation 
submitted  an  interim  mwrt  on  the  subject  on  which  thsy 
were  inetmcted  to  obtain  information.   Here  fenowi  Un 

report,  the  interest  of  which  is  so  ijreat  that  other  corpora- 
tions may  [uofit^bly  give  heed  to  the  details  and  augg^Uoiu 
mentioned  in  it  by  the  keen  obs«rver«  «fld  hMd-hflsdsd 
Scotsmen  who  formed  the  deputation : 

'*Tbe  deputation  beg  to  report  that,  aceordbg  to 
arrangement,  they  met  In  London  on  22nd  September  witi 
the  directors  of  the  Electric  Power  and  Traction  Compsor, 
Limited,  with  whom  were  representatives  of  the  £lectri<^ 
Power  Storage  Company.  The  immediato  object  of  Uu 
meeting  was  the  interchange  of  views  relative  to  tbe  intro- 
duction <if  cars  worked  by  electric  motors  on  the  GUsgow 
tram w.iys,  and  tbe  obtaining  of  guarantees  from  the  com 
I»ny  as  to  the  rate  ner  car  mile  run  at  which  they  woaM 
maiittiun  cars  worked  by  storage  batteries*  Tbe  quastMNM 
emerging  therefrom  could  only  have  been  elicited  at  toA 
an  interview,  and  they  were  discussed  in  considerable 
detail.  The  result  was  the  formulating  of  ctMiditioaB  under 
which  the  company  it  to  submit  an  offer  for  maintaifling 
the  accumulatot^  on  a  number  of  cars  on  that  system,  ft 
was  anticipated  that  the  infoimation  supplied  relative  to 
the  lines  of  tramway  would  have  enabled  the  company  tu 
frame  their  offer  and  have  it  lodged  with  the  eo(uaiiti«<-' 
before  this  time ;  but  within  the  last  few  days  a  letter  bs 
been  received  stating  that  the  engineer  to  the  Elsetnc^ 
Power  Storage  Com|>any  cannot  satisfactorily  settle  tlw 
accumulator  system  without  having  profiles  of  the  pro|io-Ml 

tramway  routes.   These  are  being-prepared.  au>i  iriil  U 
'  *[jigi1&edby AjOOgle 
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fluljr  forwarded.  It  may,  bovever,  be  nMMiwbile  stated 
thiit  ibe  figures  indicated  as  those  wbfcb  would  probably 

l>0  cont.iinei]  in  tlic  offer  to  ho  submitted  would  show  a 
material  ecDuomy  and  saving  when  compared  with  aiiitual 
traction. 

"  When  in  London  the  deputation  embraced  an  oppor- 
tonity  of  witnessing  a  further  development  of  electric 
baulage  on  the  aecumulator  system,  as  worked  out  liy  tlie 
Ward  Electrical  Car  Company,  Limited,  and  applici  t i  the 
tnetion  of  street  omnibuses.  The  deputation  were  con- 
veyed in  an  omnibus  eo  worked  across  SVostroinstcr  Firiilco 
»nd  dirough  seveinl  crowded  strcots.  They  "eie  iinich 
pleased  with  the  rati,  and  !zr<ititied  to  witness  the  cisc  with 
which  the  omnibus  could  be  turned  and  worked  in  with  the 
gsnensi  traffic  This  eoinpBiiy  bn  not  yet  entered  upon 
tramwiy  working,  but  their  system  is  equally  cajKible  of 
being  ap[»h'cd  to  tramways,  and  their  manager  said  they 
Would  he  [irejiareil  to  maintain  accumulators  Under  suitable 
guarantees;  but  it  was  thought  UDDeceieaiy  to  trouble 
them  in  the  meantime  to  meke  vpeetiaMtee  UOtU  the  nego- 
tiations with  the  Electrical  Power  and  Itactum  CompaDy 
had  been  further  ad vauced. 

"  The  deputation  also  examined  the  developments  now 
being  proceeded  with  by  tho  London  Tnuawaye  Companv, 
in  toe  adaptation  of  the  tramwayi  at  Brixton  to  caUe 
baulage,  and  the  maintenance  of  the  tramway  traflfic  on  a 
single  line  by  crossovers,  while  the  tramways  are  being  so 
adapted  in  a  precisely  similar  way  to  what  was  done  while 
the  tnunwayi  in  our  own  city  were  being  renewed.  The 
work  was,  however,  osjiccially  interesting  as  showing  the 
views  of  the  tramway  company  in  their  being  at  consider 
able  axpeose  of  alteritig  an  existing  tramway  worked  by 
horses,  on  a  roadway  praetkally  larel,  to  a  tramway  to  he 
worked  by  cable  hauled^ 

**  The  deputation  next  prooaeded  to  F^nkfor^on-Main, 
where  an  electrical  exhibition  is  being  held.  This  exhibi- 
tion contains  a  large  variety  of  plant  for  the  manufacture, 
distribution,  and  utilisation  ol  cmettioal  po««r  as  applied 
to  lighting  and  to  motor  porpoae^  and  tneaa  are  exhibited 
in  adnal  working. 

"A  tramway  worked  by  electrical  power  on  the  overhead 
wire  system  is  an  adjunct  of  the  exhibition,  and  there  are 

i>ractical  examples  of  mining  operations,  underground 
laulage,  and  other  appliances,  thus   illustrating  the 
nnmerona  uses  to  wbtcn  electrical  energy  is  now  applied. 

"  In  the  city  of  Frankfort-on-Main  and  its  suburbs  two 
tramways  worked  by  electrical  power  are  in  operation  on  the 
streets  for  the  ordinary  purpoeee  of  street  tramway  traffie. 
Including  the  tramway  within  tho  exhibition,  we  thus 
witnoiised  three  modes  of  electric  traction,  all  on  the  over- 
head wire  system.  The  power  is  conveyed  from  the  overhead 
wire  to  the  car  motor  by  a  different  mode  in  each  case — 
the  first  by  the  flriting^rod  attachment,  the  second  by  the 
elider  and  wire,  and  the  third  by  the  sliding  bar. 

"  There  can  be  no  doubt  that  the  overhead  wire  is  the 
simplest  form  for  communicatin|(  tramway  traction,  and 
possibly  it  is  also  the  cheapest  id  constnifltion,  worUog, 
and  malntenaaee. 

"  On  the  Frankfort  and  Offenbach  tramway,  which  is  a 
single  line  about  foiu*  miles  in  length,  with  pacing  places, 
an  cfScient  service  of  cars  is  maintained  on  a  roadway  in 
many  plaees  narrow,  with  qaiek  tumino,  at  low  fares  (the 
throuffh  tare  b^ng  rather  less  than  SM.),  the  distance, 
inclutfing  stoppages,  being  run  in  half  an'hour.  The  slider 
•Mid  wlte  attachment  is  that  which  is  in  use  fiere.  It 
permits  of  the  overhead  wirot  being  eitikd  and  donated 
to  either  side  of  the  tramway,  as  ciicuBMlaneeeniay  reqqire; 
but  it  it  rather  more  unsightly  and  objectionable  to  the 
amenity  of  a  street  than  the  sliding-bar  arrangement. 

•'The  sliding  bar  attachment  is  worked  on  a  length  of 
about  three  fourths  of  a  mile  of  street  tramway.  It  enables 
turnings  to  be  made  on  the  line  with  a  smaller  number  of 
supports  than  the  flshing-rod  system,  as  the  bar  operates 
equally  successfully,  although  the  overhead  wire  may 
diverge  some  what  from  the  centre  line  ni  the  tramway. 

"  The  whole  of  these  OTorhead  modes  are  open  to  the 
objection  that  the  ears  are  nnadapted  to  the  canyiiw  of 
oataide  passengers.  That,  therefore,  implies  a  greater  dead 
weight  per  passenger,  and  would  mv.ih  .li'i  a  ^  finra  the 
popularity  of  a  service  in  our  city,  where  a  cuusiderable 


(lercentage  of  the  uassengers  prefer  to  ride  on  the  top  of  a 
car  when  the  weatner  permits. 

"A  vivid  spark  is  emitted  when  the  slide  bar  passes  the 
connection  of  the  overhead  wires  with  their  supports,  and 
although  that  may  possibly  not  be  of  ranch  moment  where 

tho  car  service  is  comparatively  infrequent  and  the  ordinary 
vehicular  traffic  not  large,  it  i.s  open  to  objection  in  busy 
httect.-;. 

>V'e  would  naturally  look  for  the  objections  to  an  over- 
head wire  being  overcome  by  an  electric  cable  in  a  eondnlt 
under  the  line  of  tramway.  The  deputation  have  not  seen 
this  system  in  oinTatioti.  They  understatid  it  is  in  use  at 
Black[»ool.  A  writer  Btucs  that  in  some  cities  in  the 
United  States  where  the  conduit  system  had  been  tried  it 
had  been  abandoned.  Tho  reason  for  this  appears  to  have 
been  the  difTicully  of  obtaining  perfect  drainage,  which  is 
an  essential  rcquiaitc  for  that  system.  On  the  other  band 
underground  conductors  supplied  from  central  sUitions  have 
been  in  operation  at  Budapisst  since  July,  1889,  when  aline 
U  miles  lon^  wis  opened;  a  eeeond  tine,  3}  mftee  long, 
being  openen  in  Sc[ttembcr  of  that  year ;  and  a  third  in 
March,  1890.  Since  then  further  lines  have  been  con- 
stnicted.  Nearly  5,000,000  passengers  were  carried  b|y  the 
three  lines  up  to  the  end  of  1890. 

"A  Sttb-eoramittee  formerly  reported  on  the  working  of 
cars  on  the  accumulator  or  storage  battery  system,  which  is 
in  practical  operation  on  a  s^Kition  of  the  Birmingham 
tramway,  and  at  Barking,  London.  That  system  possesses 
the  merit  of  being  capable  of  being  applied  to  existing 
tramways  without  alteration  of  the  Hnes,  proTided  they  sn 
subHtantial  enough  to  carry  tho  additional  weight  imposed 
by  the  accuuiulalurs  and  relative  build  of  car.  Each  car  is 
also  an  independent  motor,  and  is  thus  free  from  tho 
objection,  which  is  urged  a«  likely,  oooaaionally,  to  be 
experienced  of  a  stoppage  over  the  whole  system  ot  tram* 
way,  arising  from  any  accident  or  breakdown  of  machinery 
whun  the  power  is  transmitted  from  a  central  station, 
whether  in  the  form  of  electrical  or  cable  power.  The 
objections  to  the  aoenmulabor  wstem  are  the  weight  of  the 
can  and  the  expense  of  maintaining  the  aecnmnlators. 
This  question  will,  however,  be  solved  by  the  offer  which 
is  to  bo  tcccivud  from  the  Electrical  Power  and  Traction 
Company. 

"  The  cable  form  of  traction  was  also  reported  upon. 
There  can  be  no  doubt  that  this  is  one  of  the  best  forms  of 
traction  by  which  steep  grade.'*  can  be  successfully  over- 
come ;  but  the  deputation  further  believe  that  on  com- 
pantivoly  level  roads  where  there  is  considerable  traffic, 
forms  a  less  costly  mode  of  traction  than  animal  powWi 
notwithstanding  the  greater  cost  of  the  toad  bed. 

"The  general  conchu  ions  the  dotation  lutve  acrivwl  tt 
to  the  [H'osent  time  are — 

"  First,  that  meehanieal  iMiilage^  eithar  in  the  form  of 
electrical  or  cable  power,  ofTers  advantages  to  the  public 
which  cannot  be  given  by  cars  worked  by  animal  power. 

"Second,  that  the  expiry  of  the  current  l&isc  is  a 
fitting  time  for  the  introduction  of  mechanical  haulage  on 
one  or  more  sections  of  tho  tramways,  with  the  object  of 
its  general  and  gradual  adoption  ;  and 

"  Third,  that,  with  the  view  of  farther  enquiry,  the 
satMSOmmittee  .should  be  further  cotit'inied. 

"  Waltkr  Paton,    H.  Wallacs, 

"Jab.  OoLQvaovM,  Datid  Bankik^  O.E. 

«*Gleegow,  fftb  October,  1891." 


LOHDOM  COVNTT  COUIICIL. 

The  foUowing  portlone  of  the  report  of  die  OBoea  Camp 
niittee,  presented  at  the  hwt  ttieelJng  ol  the  Couodl,  rekte 

to  electrical  work  : 

Tho  Council  hna  from  time  to  timo  given  authority  for  tho 
inatallatioo  of  the  electric  light  in  eome  of  the  roomn  of  tlie  raain 
building.  We  have  now  to  ro|K>rt  ihnt  we  have  bad  under  con- 
sideration the  deeirability  of  extending  the  li(;ht  throughout  tlie 
whole  of  the  otiiceA.  Wo  have  bad  a  report  from  the  Coancil's 
medical  officer  of  health  oa  the  injurious  olTocta  of  gaa,  and  the 
ndvantaee  that  would  be  derived  by  the  adoption  of  the  eleetrte 
lipht.  Ifc  istfttO¥  tliiit  tho  amnunt  of  air  m[airBd  to  dilat«  the 
rarbotiic  nr'xd  i c.-Hiiltiiig  ftoiii  ;tn  uiiJniiiiy  giw  burner  it.  inoro 
than  double   the  amount    of    air  raquj^d^^^i^ttto  the 
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carbonic  acid  given  olf  by  a  human  nflnlt.  The  noowssnry  cubic 
spoco  recfuirod  for  pur|j08Q«  of  liculLli  in  any  room  is  tlmrpfore 
vn«Uy  greater  wIipTi  pns  ii»  ii-.pfl.  In  the  jpinion  of  ihc  inudicnl 
Dllicer,  the  ik-  of  tliu  doftrif  liflit.  is  ntionaefl  with  no  (lisii()\';m- 
(Ago  connecLed  with  hfuhh.  The  moilici!  olli  cr*r  of  the  i*o^f  Otiiro, 
in  writinj^  to  him  on  thr  irnilt-'  altetnliii;;  tho  UW!  <if  thn 
oloctric  lifyhfc  in  ih^it  rlcjmi  iment,  givi-s  a  very  fsvoumble 
opinion.  H.i  Htjile-  tlmt  "tho  fact  that  much'  bet («r  light 
is  givfii  withiiiit  the  vviU  nltcndaiit  on  tlie  of  t-o.il-jriui  — 
nnmely,  the  fth-it.riUMinn  of  oxyi/on,  t,!ic  (•rLxiuctinii  of  liir  re'^ulls 
of  it*  coiubu^ttjun,  Mid  iilm,  no  mean  coiir-idri  at  inn,  tlirj  ^otitsitttioii 
of  grent  heat— niunt  commend  itc  u«o  to  LVLTyimi-.  '  Ho  further 
ittatex  "  that  tho  officiiilM  in  the  I'ost  OHlre  h:i\  c  iiji|irvt>Mxl  thom- 
■elven  to  bo  fooling  much  bettor  in  hpjiith,  nml  better  nble  to  (wr- 
foriD  their  dutioti  Kinco  tlio  a<Ioption  of  Uic  electric  light."  The 
OdVBoU'*  tlMdilMl  officer  altfo  informs  thnt  Mr.  Bnidcnoll  Carter 
has  had  MunuMoMl  opfwrtunity  for  studying  tho  ofTcct  of  electric 
lifting  on  tMagW)»(bn>u^'h  h^vini:  unilcr  hio  obrorvation  all 
01  iniMimiRtardAlBefcof  ^ighi  Among  ihc  perHons  omployo<i  in 
tba  oIIImb  of  «  largo  LomIob  iwlMtrikl  eatablisbment.  After 
aevoral  yvm'  OKportarao  of  tho  iloelije  light  in  this  oatablbhraent, 
Mr.  ('«r(ar  tUtoi  that  no  projodlcial  nantta  h*vo  attaodad  it«  um. 
The  chief  OBginoar  oatimataa  tho  ooat  of  the  woik  at  £1,500,  and 
in  hit)  re|»ortadda  that,  aa  there  i»  nothing  in  the  ligiit  to  blaokea 
ccilinp  itnd  walli,  tho  adoption  of  the  electric  light  wonht  load  to 
a  aaviQg  in  the  pmont  t^omew-hat  heavy  expenaitnre  for  anKoal 
OMBining. .  There  i»  iUko  far  \em  danger  from  fire  if  the  work  is  well 
do«0  and  pro|«rly  lookt<d  after.  The  offices.  a.H  tho  Council  i*<  awnro. 
arc  crowded,  and  in  view  of  the  medical  officer's  re|iort,  we  are  of 
opinion  that  tho  evil  oifecte  Hiielyto  be  caiuod  to  iiealtb  by  thix 
crowdini;  might  in  a  ueeaure  he  remedied  by  the  adoption  of  the 
electric  light.   We  accordingly  recommend : 

That,  Kiibject  to  an  Mtinmte  faeltig  rabmitted  to  the  Council 
bv  tho  Finance  Commiit4?c  ha  rt^iniifxl  by  'ho  .«tntufc,  tho 
electric  light  be  extended  ihrotigiioiti.  ii4e  niitin  building  of 
the  offioee  of  the  Conncil ;  and  that  we  be  aatboriMd  to  obtain 
teodera  for  the  arork. 

Hie  chief  engineer  ha*  |>ointc(l  out  thnt  it  would  be  convenient 
if  the  premi«oei,  No.  31,  Sjiring  gardens,  where  a  fKirtion  of  hi.* 
•tntris  located,  worophkBodtnteiophonie  oomrounication  with  the 
I  Imlldlng,   The  oast  would  he  ahout  £in  per  annum.  \Vc 


Thab  authority  be  given  for  tho  prcunse*,  No.  31,  Spring- 
ganltMi  to  be  plaoed  in  telephonic  communicitiDn  vi  itli  t  ho 
OMia  bnttdlBB,  at  areat  not  exceeding  £10  a  year,  ami  that, 
theeolicilar  be  inatmoted  to  pre|>are  a  three  yenrit'  ngtoomont 
with  the  Tfaikinal  Telephone  Company  for  tho  pnrpofle. 

The  conunittoo  roeommond  that  the  foUowjag  esponditara  be 

uulhori-'icd  :  For  electric  lam)>s,  lOs. 

Tho  Saniti\ry  Committee  reiwrtod  that,  acting  on  tiio  authority 
of  the  Con  m  1 1  r.f  t  he  2Sth  July,  No.  19,  thoy  had  accepted  tlio 
tcii'ler  r.f  MrMHrKi_  Drake  and  (iorliam  for  the  provision  of  electric 
ligiitin^;  at  the  NLwington  |>crmaneDt  weights  and  mca«uroa  otiice. 
The  tendera  rereivofl  for  tbi«  work  WOTB  aa  foUowo : 

M<V'<rr<.  Druke  and  <;orham    i'l4."<    0  0 

Brnnh  Kieetncjd  KngitMerlng Cbmpany,          l.vj  o  <» 

Me«sra.  Crompton    182  17  10 


LEGAL  INTELLIGENCE. 

Blooms     THE  LOHOOlt  ELBCTBIC  SUPPLY  COMPANY. 

Claim  for  Wages. 

in  the  VVe«tmin(iter  County  Court  on  U'ednofiday,  the  ca«j  of 
HigfjinK  r.  The  London  Electric  Supiily  Company  came  on  for 
h«inn^  before  hifl  Honour  .Tis.l;,'o  BoyMy.  and  waa  an  action  by 
the  plamtifT  to  rooo«-er  £<i  I  s  )..  wageo  alleged  to  be  duo  vader 
eomewhnt  pwiH.«»r  cireiiiiiHiiince-. 

The  lc.-\iiu-il  fonnsel,  in  nrienmi;  the  pl.iinriir.."  e.i^e,  Miid  his 
ciient  iiati  lor  8Om0  time  p.^-l  hi'cn  in  (he  sovvice  of  the  defernl.mt 
company,  and  had  been  Cni^iiL'ed  in  tiio  dan^'erou^  o>;eu|)atniti  <j( 
laying  electric  maims  undei  ncalh  the  i^trcel^i  of  London.  On  '.Uli 
Xlay  lant  he  wan  engaged  in  laying  mmo  tn  iin^*  in  Hnrlini,'t<in- 
«treet,  Regcnt-wtreet,  when,  owin?  to  the  ftising  of  the  wire*,  he 
was  very  neriouxly  hurndl  about  the  shouldom.  On  the  following; 
day  ho  went  and  told  Uie  tinn  what  had  happened,  -xml  thoy  tohl 
him  that  they  would  imy  him  his  wages  as  lonj;  n.'^  tlie  doctoi-  certi- 
fied that  he  w.i«  unable  to  work,  o*pccia!!y,  .-o  hv  allege  1,  if  he  \va« 
quiet  and  kept  the  matter  a  aecret. 

Tho  FtalatUrwM  called  and  gave  evidence  an  to  tho  n.iture  of 
tlio  hidjirieB  and  tothedefendantVpromiMetopay  his  wageK,  which 
thc{f  ail  up  to  July  18th.  on  which  day  be  oaued  aa  usnal  for  his 
money.  Kb  waa  tMo  aAed  il  he  oouM  oonw  to  work,  and  he  toM 
the  en^noer  thathe  wnaabie  ta  He  waa  tlien  diraeted  to  write 
to  Major  Waller,  whleb  bo  did,  but  never  received  anjr  reply  from 
that  gontteman.  Groaa'eitamined  :  He  had  only  been  in  the 
employ  of  the  com[iany  i<inco  March  3nl,  and  waa  engaged  as 
•  "  lineman  "  at  8d.  uor  hour. 

Dr.  Kay  wat-  rallt^j  and  said  he  had  attended  tho  plaintiir  fur 
hi«  injuriesMnc*'  the  middle  of  May.  Ho  waa  fiufTering  from  very 
Msrioux  buiriK  about  tho  .f'fj'inldei  He  (witncJw)  wii«  told  thnt  the 
caminny  would  pay  hisliil].  .ind  ii|Mm  thnt  aMmranco  ho  rcturnoil 
the  |iIainfi(Twhatheha»lalr<.-i'>  ■  '  ■>  i\ ed  of  him.  The  plaintiff  wiii< 
still  --nUi-iinL'  from  tho  injurit.-,  i  able  to  do  light  work. 

For  the  <Uieooe.  Hr.  Oendd  wa.  VmrtrtMo  wai  caUed,  and 


paid  he  enpinocr  to  the  com[>itnj',  and  ho  il  wil-<  who  engftgeil 
l!)c  jilaintilT  at  ihe  rato  of  Sd.  an  hour.  He  v'.'V  not  |irt-.-elit  wiieo 
tbo  plaiijtill  met  witli  the  acciileiit,  hiit  wiw  hiin  from  lime  to  time. 
Various  sunif- of  money  were  p.itii  to  hun  from  time  to  litiic,  but 
merely  af  ^.'rattiity.  and  not  a<  wa-.;.-.  Men  in  thO  plilinUff"»i 
jio-iition  Mere  not  en^'at^e<I  a."  ueekly  hsrvaatlt  bflt  fay  tim  bOW, 
anil  they  were  hatjle  t<i  an  hour'it  notice. 

Mr.  R.  S.  Payne,  accountant  to  tho  company,  wai<  alxo  c:>!t>-<l  to 
evidenre  ;ip  to  the  circumstanoes  of  the  caao.  It  w^l-  the 
enptoni  of  the  eonipany  in  canC*  of  accident  to  al«avrt  lichnve  well 
to  an  injured  num.  and  they  hiid  done  m  in  thi.-  nv-o  ax  long  .v  '.tic 
necceeitien  of  the  ea->'  <leiiiarnl(d  it. 

Ifaving  iioarU  iUl  th«  €vid<jiKf,  tiiu  Ivaincd  Judge  naiil  tho 
tilaintiir  waa  nothing  but  an  hourly  servant,  and  the  com(iany  had 
txshavod  very  haudmmely  to  bim,  Judgment  would  tliertJore  be 
lor  the  company,  with  * 


.  COMPANIES'  MEETINGS. 

CITY  OF  LONDON  ELECTRIC  LiGUIING  COMPANY. 
nmfatoidiiiBVIIMieial  (being  the  etatatmy)  meeiinK  «f  thin 


Company  wae  held  at  Winoheeter  Honee  jroKtorday  (Thursday) 
afternoon,  the  ehairmaa.  Sir  David  Sabmono,  preeidins. 

The  CtaairBMui  said  there  wm  no  buRinetv-i  to  bo  dooo  at  tfae 
meeting,  but  thev  might  like  ts  hear  a  little  of  what  waa  (piingon. 
Ifo  then  xketchccf  the  history  of  the  Company,  and  it«  ooaaeetion 
with  tho  I'ioneer  Comimny,  as  well  na  that  of  the  (lartitianlngtf 
tho  City  between  the  Rruah  Com(Miny  and  Laing,  NVkartou,  aid 
Down  up  to  the  |ireeent  time.    Speaking  of  the  applicatiom  fur 
liglitfl,  he  deprecated  the  idea  that  directly  after  the  apnlicatioe 
viiu-  xcnt  in  the  lights  could  be  tiuppliod.    They  only  roalfy  beg^in 
buititic«x  on  'ilntuf  laat  Auguxt,  ana  as  it  ww  their  intention  to  Ja 
everything  throughout  in  the  bent  ixMoible  manner,  no  that  it 
would  not  have  to  b«  done  again,  those  who  sent  in  a|>f>lii  .itii  :>'' 
must  give  them  time  to  carry  out  the  work  properly.     I   -  '! 
ctpiipmcnt  providwl  for  private  lighting  would  bcfor400,'Ki«i  >^ '  [ 
glow  lamp8,  and  w;l,h  ba^ell  on  the  Hitppo«ition,  a  safe  one,  tivxt  v 
percetit.  wnnld  l>eal:-^lit.  at  one  time,  I,»iyint»  nndprjjround  m'iin« 
in  file    Cny  '.va.-   very  dilhenlt.   tlie   whoh.-  of  the  ipaie  Sil^ii' 
ground  being  occupied  by  iron  pipe«  of  sotju'  form  or  another. 
The  expense,  therefore,  would  be  heavier  than  in  t!ic  Wtyt.ti'. 
'I'he  Mvultini  to  he  employed  was  a  very  safe  one,  ami  Lbuiu  vvuuifi 
lie  rio  ir.m-toi  iiier-    Tlieic  were  to  be  sub-stations  supplying  eight 
lo  lu.OlMI  hiiu] and  hclu  .  Rn  these  and  tho  head  station  a  high- 
prewwure  current  «>udd  l)e  deli\  ered  atabont2,(>'i'i  voll^.  This  pres- 
sure wt«s  daitgerouti  to  lite,  Init  h  ul  been  triod  on  ;>,  lai  ttescaUe  and 
o\  or  an  extended  i>ei'iod  in  London  ami  other  towns,  and  had  al«'ayr 
mut  with  succoi'.    The  voltage  lititweon  the  sub  stations  and  ite 
houses  would  be  a  trifle  over  IIJO.    No  one  therefore  need  ex|«ct 
on  turning  a  awitch  to  receive  a  shock,  as  with  traneformors  mi^bt 
occur.    Tbii!  wouhl  giro  oonlidence  to  coatomerB.    The  a» 
lighting  would  be  on  tbo  oootiniwua'Ourrent  ayatem.  Put  of  tba 
districts  would  be  lighled  by  Bmah  and  part  by  ThemaoM-HaiMu 
lum|>s  They  had  i»  limab  am  at  work  in  Queen  Viefeotia  MiMt 
already,  but  the  iampMete  had  not  been  pawed  by  tlio  eityongbn*. 
and  until  thoy  were  they  oould  not  proilaed  with  that  work.  Vniif 
had  already  hml  as  many  aa  200  .ipplications,  or  thereabouts,  for 
ligbti  and  assuming  '200  lamp*  to  every  building,  about  4(M*4 
lampa  had  already  been  applied  for.   The  applicants  had  not 
atated  tho  number  requireil  y  t,   but  forms    wouhl  shortly 
be  got  ready  on  wbich  the  requirements  of  applicants  oonla 
be  st<itc>1.     Among  Uio.<ie  applying  hotl  l>een  tiie  Poet  OHMt 
the    Mansion    House,  ('uildhsll,   ttiuiks,  otliccs.    and    so  on. 
From  this  it  would  be  seen  that  the  large  public  concerns  put 
faith  in  them.    It  was  ox|>ectod  that  private  lighting  on  a  small 
scale  would  probably  bo  slartcfl  by  tho  end  of  the  year.  Abo«t 
three  fourth-  of  the  capital  they  wanted  was  ?iib.«cribod  for,  th* 
remaining'  one  lourtli  would  be  i>,-^ned,  anri  tlio  I>oard  wereoon- 
siderim^'  vi  hot  her  tiny  should  not  oiler  thi»to  the  shareholders  at  » 
smiiU  pi  i;ioinin.  lot  lie  pro-i[K-i'luii  a  certain  Hiun  was  reserved  OH  the 
part  uf  itiu  t'ioncxr  (  onipany  to  pay  the  ox|)«n«es  of  floating  Ihi^ 
t'omiNkny.    In  coti.-^i  finence  of  the  whole  of  the  capital  not  having 
been  nllottixl,  and  iii  eonheijurneo  of  other  ewnomics,  thrn?  wouH 
he  an   extra  sum  of   tC>,<.l'in    [ihued   to  then   eredit,     So  tb»t 
altho<i[;h   tliey   had   not   oot,   tlie  wliolo  of   Iheir   ctpiul,  they 
had    fave*!     this    fium.     At     their     Hoard     meeting    that  duv 
they   had   ;^iven   the   tiual  older    foi    tlio   wiring   of  all  the 
chief  (list riet-i  m  tho  City,  taking  in  the  Bank  of  England  and  » 
gootl  iMirl  of  Queen  V'ictoria-sticet,  and  other  strecto  close  b)'. 
Thoy  hoped  by  the  eml  of  the  year  thoeo  districts  would  be< 
pletod  as  well  as  ihu  ^'ie.j.ter  part  of  the  public  lighting. ' 
would  bring  them  in  a  very  consideraUonmmue.  He  would  an**W 
a  quettion  very  fro<]uontly  askud,  and  tbut  waa,  what  did  a 
lampooetiier houvY  At,8d. peruoit,whiehwaBabotttthopriccclmrgoi 
by  other  lightm^r  coiuponiee,  and  whidh  would  be  about  the  price  li« 
expected  thoy  would ebargOi  an g-cpb  lamp  c(wt  as  nearly  as  iioai^ 
one  farthing  |<cr  hour, which  eomparad  witn  gas  at  about  Tw.  cm- 4^*. 
He  theo  fninted  out  tho  many  economics  of  electric  ligbtin);<W(f 
gaa  which  entered  into  culculations  of  co!.t  {•cr  lamp.    Tlicy  )**'' 
ai)pointed  Prof.  Silvanus  Thomiison  their  consulting  elccliK'jiw 
Hating  invited  and  answered   several  questions   of  no  i;rea( 
im|>ortnnce,  the  Chairman  naked  mmo  shareholder  to  proporo  i 
ru'olution  that  ha<l  l>cen  drawn  U(i,  the  objert  ot  which 
alter  one  uf  tho  articlco  of  aawciation  so  as  U>_  <^plj 
rotpiiremento  of  the  Stock  Bxehjuige,  I 
a  ifootation  for  their  i  * 
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Tliin  r«»ohition  wtw  proposed  by  Hr.  W.  Bruc*,  aoooadod  l>)/  Kr. 
Jobn  Morris,  and  carried  unanimoudf. 
Ttiu  proooedingis  then  concluded. 


BtEGTBlC  ABHS  AND  AMMUNITIOV  SYVDIGATB. 

LIMITED. 

T)iu  tir»t  ordinary  (;*^iicnkl  meetini;  of  this  Syndleato  WH  held  at 
WiiH  bo.'-teir  Hon*!-  on  Friday,  9th  in«t.    Major  Waller  prcoided. 
luid,  ill  moving  tho  jf  I  option  of  the  report,  ob.«erv«Kl  that  ihoy  mot 
in  rather  exceptional  circumNtaiicoH,  a  |>utiiion  hnvint;  b^n 
presented  by  live  of  their  nharcholder*  to  the  Court  for  the  com- 
puUory  windint;  "I'  "f  the  SyinHcnt*^.    Thf  Hoirtl       opjiincfl  the 
(•otiliuii  in  the  inlcrexti)  of  the  >)iai i:h^ 'Mt-Tr  ^'curr.illy,  tV-ulmi^'  tluit 
there  shntilH  he  no  lit|tti'l:»ttfiii  ^inlil,      .iriN  iMtc.  tljr  ^'ciiieriil  body 
of  thvia  li.i'l  li.iil  iiti  .i|  i|«.«t  t  iimr  V  tif  i.>x|ir('-,tiri).'  iliuir  vivwn  on  such 
II  couns*;.    With  the  ext?eptiori  oi  two  or  l\\v>'  .-iiaiehoUleiJ' out^iitJn 
of  thase  H' ho  bod  tM'Mente<i  the  |>etitioM,  tlir  IHroctorn  wltc  fuji- 
(torted  by  the  whole  body.    The  rirnt  hciiriui;  of  th«  (teHtion  wm 
on  the  3<>th  ult.,  when  the  judaic  or  ior  iW  :t     tt;i;i<i  m  i  r  until  after 
that  meeting,  so  that  lie  mi^'lil  h< nr  at  llio  adjourmacut  what 
niiurlit  b(>  lh<>  ftjoliiii;  of  llif         iliolders.    The  l.'hiiirm.m  then 
refcirii<l  lu  Llio  trial  at  Uiu  aniiunl   meetintr  of  tin;  N'auonai 
UiHc   Awociation    at    Bifley    of    thi'    Synilicntc't    Kv*tcm  of 
electrical    diw;harf;e.      lie    regrcUod    Uiut    llicy     had  not 
Im.-«d  able.  OS  they  bad  inlcndtxl,  to  UHe  the  oers-ice  weai)on,  the 
Martini- Henry  ritic,  at  the  com(iotitioa  organised  bv  ibom  at 
Biislov,  owing  to  the  non-arrival  from  AniericA  of  a  mMnine  irhmib 
ibo  Aiaericau  Company  had  undertAken  to  aupply  them  vith. 
BsperioMiito  had  itovn  that  there  WM  «  defeot  in  the  mediMioal 
oonetroetiou  el  the  bkttcry  caaos,  iiat  not  In  the  principle  o(  the 
Iwifewy.    A  BMr  battery  had  been  producc^l,  which  apjwnred 
Uk«1yt»wiiwvr  fally  the  re<iulnaM»te«(  ttio  Syndicated  system. 
Dr.  flaming  had  examined  this  bafeteiy  with  lorupaloaa  care,  and 
had  put  it  under  the  nset  eewrft  teete.   Leat  May  their  then 
tnatiegar,  Blr.  J.  R.  Wataon,  anneaiMad  to  the  Boatd  nil  daeiia  to 
roaifra,  and  when  naked  for  bia  reaeon  e»pteiaeJ  donbt  aiMmt  lihe 
Syndioate's  ayHtem.    That  gentleman  wais  one  of  the  petitioners 
for  windiui;  up  the  ('om|>any.    He  ihcn  read  a  letter,  dated  the 
■Sth  iitst ,  which  he  had  received  from  Dr.  Fleming,  who  !<tnt«<l 
that  he  wa.<i  continuint;  to  toet  samptae  at  the  batlcty,  and 
that,  althout;h  the  inventor  had  yet  to  overcome  some  difficultiee 
in  the  cotiirtfiiction  of  the  bntlery,  he  wan  on  the  way  towarda 
a  Katinfactory  (lolution  of  thorn.    The  quoMlion  really  at  ii!aue 
wait   the  {xirmanencc  of  the  battery,  and  henoe  there  testa 
mn.st  n«>ceMarily  take  some  moiitlii!.    They  profioawl  to  call  the 
-li.kn-lioliiors  toj;cther  again  in  :il>i)  it  lh;ijf  liitiiuli-'  time,  and  not 
t<i  tii.-iUi;  nuy  otti.T  ccill  Mitliont  i-o'i'^iiitiog  the  nii'irf-lKiliiera  tirat. 

Colonel  BrncHt  Viilicrs  -<  l  omlifl  the  motion,  wliu  h,  at  the 
ni'^'^c^tioii  of  Mr.  E  M.  Undcrd'>wn,  Q.C.  Wasalterod  M  folloWS: 

"  I'll. it  thr  I'-fKM  I  .md  account- 1"'  ic<:etTea  Aod  adopted,  and  the 

bii!iints-.<  of  tfir  Syndicate  bo  contiiucd." 

Mr.  Wataon,  nca.,  expressed  d-'jii^'t^  to  the  feasibility  of  the 
Syiiiiir.itc's  »y»lernof  electrical  discharge,  having;  heani  that  at  the 
tDootingiit  Itioley  there  \n  rit  \c;y  numcroua  iniss-fireM.  r^»|i;:iin 
I'ixlcy,  o«  the  other  hnrnl,  •'t.ifi-i  that  he  had  firwl  several  siiou  at 
Biflley,  anii  had  no;  Imd  n  pm  jlc  miaM-lire. 

Mr.  Peoluy  read  a  letter  winch  he  had  received  from  a  firm  of 
<;uDinaker«,  who,  he  aaid,  expresned  their  opinion  that  the  inveu- 
tion  could  only  be  uaad  for  toy  pur|>o«eH.  Ue  laoved  an  amend- 
ment, in  effect  rejecting  the  report  and  aooounte,  and  confirming 
the  oourae  taken  in  preaenting  the  petition. 

Thie  »«a  kat,  Th»  orlglad  aaoliaa  was  daelaiad  carried  hf  aix 
▼otaatoibnr. 


IMTEHHATIONAL  OROVITE  COMPAMT. 

1 ); LKi-r-iiis.  (.rr^illf,    t'h.urinaii  ;   .Sumuol    l'o|ie,  E><|. 

y.C.,  vice  cliiiirtuaii  :  .Sir  Alcx.'iiiilui  .\i  iii-ti-otifj,  K.C.H.,  F.U.8., 
Harry    Hnnk>-y    Itil.'irt,  Major    (  .loiied,  K.A., 

.John  Tloniy  To.l,  l-^q.  1  luL-c-rtJi  •<  acLin;;  a  li^cal  ootuiiiittco  And 
uiaiiai."  re  in  Nc«  Vurk  ;  .Juiiii  H.  (  'hc<.-\<'r,  F.m|.,  W.  I,.  Candee, 
Km).,  ii.  Diirant  C  IkCtvi  r,  K-q  ,  K.  I  axen<j\u  .Juno»,  Ew|.,  John  L. 
Martin,  Emj.  Managing,'  I'lrcutor:  .\l!rr<l  Vau^luin-StevenB. 
Mooatfoni  at  Manche«ter  Workj) :  iohn  hhaw,  Thumai)  Connolly. 

FlMI  AVKVAL  RVDKf. 

The  Directors  submit  to  the  shareheUen  the  aceouBta  of  the 
Company  made  up  from  the  1ft  January,  IflflO,  to  the  90th  June, 
1891,  a  period  of  18  niuiitln^  -,  the  American  accounts  are,  however, 
made  op  to  the  3Ut  .M.iy,  I'^Ul,  and  therefore  cover  a  (>oriad  of  17 
months  only.  After  dttlu'  tinK  ample  depreciation  and  making 
proviHion  for  the  intci  c*!  nu  debentures,  there  m  a  cre»lit  balance 
of  £.'{9,105.  7b.  'id.  Thie  includes  the  profit  earned  from  the  list 
January,  IHIN),  to  the  date  of  the  r^giatration  of  theComnany^vir., 
C'-l,711.  I». — which  8um,  not  beiiij;  available  for  distribution,  the 
Uiroctortt  have  written  off  |«itcnt  and  goodwill  aocount.  Up  to 
titeend  of  the  year  IS'Jf)  the  bu><inci«n  wa»  prof^ros^iivo  and  fnatiwhiC' 
tory,  and  the  interim  dividend  then  declare*!  wa^f  juittilied  by  the 
buetinoM  done.  Since  that  time  t!if»  ('r»»n)vu»y  hn»  HUlTcrod 
from  the  rcHullrf  of  the  nevcrc  r^i-i-  \i  ln  li  tii,jk  m  tUe  United 

.St.it^s  »"  <>)<'rtri<'i»l,  enginouj  111/,  ail' I  kiinh  i:'!  irjduvtrit'*,  .nntl 
wliK'li  i-iiliiiinati.il  111  liio  failure  i>:  tli''  i.M.^ii. .ii^u  (.'oni jHkii\ . 

In  .iili 111 I'jri,  lliruutih  the  ojicratiotiH  ut  »|ici:ulatorH  dmiiiL:  tin 
^jtt'  I  (.art  of  iNfKi,  rublKir,  which  i**  one  of  the  princii'^i!  raw 
|iu.'iiir'ij-  iiHvil  by  the  Con)|viny,  wim  luaint^uned  at  an  ahnoia.ally 
iii^rli  jiiire,  wlaitby  the  prolitu  have  been  Horiouely  airccJcil. 
Copper  at«u  atood  at  an  ouvaooed  price.    The  interim  dividend 


])aii  1  in  January  on  t  tio  preference  and  ordinary  r-hare?  liii>  absorbed 
t  l'i.iilU.  19*  ,  leaving,'  u  balance  of  £7,039.  •_'<!.  to  1hi  now  dcidt 
wall.  The  Dirociorb  rccummend  the  fwymentof  a  iurthcrdividend 
of  4  |>or  ttiit  on  the  paid-up  preference  nharo  capital  for  the  half- 
year  cndin;;  June  30,  ISO  I,  making  .S  |ier  cent,  for  the  year.  Thhi 
will  amount  to  £0,800,  leaving  a  nom  of  £J.">i>.  '2d.,  which  it  is 
■  im|x>f«cd  to  apply  lo  reduction  of  preliminary  expeoaea.  The 
l)ircctor8  are  plcaKod  to  »tate  that  the  -o  has  been  a  marked  revival 
in  the  elect ricid  iradei  since  the  period  ooveitxl  by  tha  acceunte, 
from  which  revival  the  baaineat  hae  already  baneofced.  The  aaJea 
have  been  larger  la  tba  mantha  of  July  aod  Aiixnat  than  la  any  of 
the  preceding  oMmtliit  of  the  prenont  year,  and  ih  fai  ooofidentW 
■nticipatad  thai  ^  Company  will  benefit  Iron  the  general 
iiii)i:  ivcoientaf  Amarieaniniluatriee.  Moreover,  xince  the  failure 
of  I  he  i>|jeeBlttlon  bafore  referred  to,  indinrubbcr  hiis  fallen  to  ita 
ordinary  prioa,  while  con(ier  alMo  i^  lower.  The  iJiraotCNnii  there- 
fore,  have  avery  confidence  in  the  immediate  |uroapeete  of  tba 
Company.  They  are  thoroughly  Hatiafled  with  the  procrew  made 
in  England,  and  now  that  the  new  works  are  complete  I  noy  antici- 

imte  a  ixmaiderablo  increase  of  businoM  in  the  immediate  future, 
t  lias  been  cooaidered  denirablo  that  the  Cnmpany  should  be  in 
a  position  to  carry  out  in  its  own  works  every  process  conncctoil 
with  the  manufacture  of  all  kinds  of  insulated  wire.  The  Directors 
have  therefore  ereoteil  additional  buildings  and  marhinpiy.it  ihn 
I'aiwaic  works,  which  are  now  complete  in  <:\ciy  ii.-\ri,irular.  Tin- 
has  neceseitated  a  larger  capital  expenditure  than  wat  un^'innlly 
contemplated,  but  re»ult«  have  shown  that  the  Com|i«ny  i" 
the  fntiirf  flcrivu  jfrcnt  benefit  from  thppncxtr'n!'ion«.  In  I'^ii^Und 
tliu  ',^':o»(b  of  ('■)<_■  bu^.illf!^l^  ban  jiiHtitied  tin-  Direotot-'  In  Aniuiring 
the  freehold  of  tbc  factory  in  ManrhL'--'l'jt ,  oi  i^'iiially  h><Id  uii  short 
loaso.  The  new  buililiii^s  arc-  now  tini--'hi'<l,  and  the  factory  is  one 
of  the  largest  and  mo^t  roinjj!rit<;  of  il«  kind,  and  i.i  tilted  with 
machinery  and  plant  of  tbu  most  approved  p.ittfii  n  for  t  he  manu- 
facture of  every  class  of  at«ululoii  wire  or  eablu  Mi  prcstiit  in  ubC, 
including  okonite,  v-ulcaniaetl  rubber,  guttanercha,  and  ooroji^iiind 
covered.  A  well-fitted  machine  !«hop  has  also  been  provided  for 
the  manufacture  of  the  special  marlnnory  n-iittirLvi  for  mnking 
okonite  wire.  A  sketch  of  this  nuvv  factory  is  tnclo&ed  herewith. 
Okonitn  ins>.dation  has  been  proved  to  stand  extreraoa  of  heat  and 
cold  in  u  v'jry  remarkable  manner,  and  to  be  leas  liable  to  peri«b, 
either  from  natural  causes  or  rough  usage,  than  the Oldiaaiy  fOtIM 
of  rubber-covered  conductors.  The  Direotora  bolt  Hurwaiu  talta 
extcnitiva  u«e  where  byb  elect rieal  reaiatanoe  ia  ra|nir«d,  aad  they 
con.<>ider  the  present  tuna  moat  favwuabla  for  Ita  introduction- lato 
thiscountry.  It  is  expected  that  tba  laadafaeture  of  thie  ifiadaUliy 
of  the  Company's  prodnctl  wiU  comiwoea  at  Manoheater  bcfoM 
the  date  of  the  geoetal  nmating.  The  work*  aad  plaot  ooaeamd 
to  the  Company  havo  bean  mmntained  In  aa  elBeieBt  etata.  It  ia 
the  custom  in  moat  American  work«  to  charge  repairs  tomachineiy 
(including  all  replacementa)  to  rev  eiino  account,  and  thia  baa  been 
done  at  tne  I'assuic  factory.  In  Manchester,  ow  ing  to  the  entiia 
rearrangement  of  the  iirocemea,  nearly  the  whole  of  the  machinery 
has  been  moved,  and  before  re  oiimMioti,  boCB  thoroughly  o>fer- 
hauled  and  put  in  bigh-clafls  con  hiiuii.  To  aaoare  anifonnity  of 
[iraclice,  the  cost  has  also  been  cltargt.'d  to  revenue  account-  Thia, 
.although  reducing  the  immediate  profits,  places  the  Company  in  a 
more  stable  position,  aa  nrofver  and  ('ii«tomftry  dppreriationR  have, 
in  addition,  oeen  allowcu  foi  in  tbe  ftccounf».  In  view  of  the  di^- 
apjiointing  results' of  the  traihuf;  of  the  ('<impany,  the  l)irector8 
and  Managers  in  KnL;land  h.-i'.e  ilceided  not  to  t.iko  thv.  t«,'rrent.aj^ee 
of  net  jtrotit  to  which  they  are  entitkii  under  the  ariieles  of 
.is.'^ociat ion  and  their  agreements,  funuiintinj,'  lo  t'WJ.  \k\., 
and  they  pro|x>>'«  that  this  amount  »hM  be  i>oiitjKme<l  until 
such  times  .-lh  tho  net  earnings  of  the  Company  hIiow 
a  Bubstiuitial  iniprovemcnt.  <»encral  Sir  VVilli.im  ^^.  DavioB 
K.CS.l.,  ha\in>,'  rexit^iied,  the  Directorf  (in  accgrdaneo  with 
Clause  ft.')  of  t.lif  arMoli'fi  of  .-ucsociat ion)  elettetl  Mr.  .lohn  Honry 
T(xl  (Tod,  Durimt,  and  Co  t,  -i,  Cro-by c< piare,  I/Oiidon,  E.C.in 
liii  [ihice,  and  they  ho]M;  tbi.s  a)i)X)intincnt  will  muot  with  the 
a])pro\-al  of  the  i^liai ehohl(!r.i.  The  audilorx.  Meesrs,  Price,  Water- 
huuiMj,  iiud  Co.,  retire,  and  being  eligible,  offer  themselves  for 
re-election,  which  the  Directors  recommend. 

pKuriT  A.Nu  Ixna  Account.— New  Yorlt  to  31»t  May,  1891,  and 


Dr.                EngfatndtoSOth  Job*,  im.  £  s.  d. 

London  office  ex|>enscs  %   1,>*>6I  0  0 

Directors'  and  Managing  Direotor*t  taomnflCatloa...  2,1300  0  0 

Legal  and  profeaeioaal  chargae   366  9  5 

Advertising   242  3  6 

Travelling  ex|iensee  *   130  11  0 

Intero<t  on  debonturea   4,'25I  0  '2 

Income  tax,  eetimate   IQO  0  0 

Balance  carried  to  balaaca-ebaat.   17,7M  6  S 


£'»J9»  19  It 

Cr.  £    a.  d.      £    a.  d*  ^ 


Profits  of  American  business,  from 

1st  January,  1890,  to  31st  Ml^i 

1891,  and  of  Manchester  businan 

from  l^ntJan.,  1890,  to 30th  June, 

1891,  after  ch.ii-ging  depreciation  47,802  8  10 
Le««  prolits  from  li<t  January  to 

30th  June,  IS90,  applied  towartls 

reductiuo  of  purchase  of  pru- 

partiaaandbMainaaaeB   21,711   1  0 

  ao.ioi  7  10 

Interest  and  dtscottata   781    9  1 

Tranafer  fees   '-23  3  0 


£28,965  19  11  . 
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BALAjiCB4inBr.— N«w  York,  »Ui  Mfty,  1801,       EagiMnd,  aoth 

Jbm,  ini. 

Dr.        LbbiUtfaB.  £     a.  d.     £  d. 

17iQ0O  prafertnM  Aum  of  £10 

ew^   ITObMO  0  0 

ITdOOO  onUnwy  alwrw  of  £10 

«Mb   170^000  0  0 

Less  ciUlfl  itt  amw   S,410  0  0 

  mjB»  0  0 

I>eb«nturo«— 
850  bond8  iwucd  of  £100  eacb  ...     8r>,(X)0  0  0 

Iawi  inotalment  unpnid    2,150  0  0 

  83,850  0  0 

Debenture  interflfltdwand  Moraod 

and  out«t«Bdblgdiviltond    '2,X»    9  5 

Lonnf       _   ,  ,  i.l'iTi    n  10 

Siiniiry  rrr<litoi«   ■2\.VM]  11  I 

Bill-.  («iyahlo    26,939  6  3 

Piotit  alirl  lo"^ 

i'rtitil  an  iwr  acmiint  annexed  ...     17,754   0  2 

LoM  interim  dividend  to  3l8t 
Ueccmber,  1890— viz.,  prefer- 
ence   t'i,IH2.    16*.   5d.,  and 

ordinBry  £5,532.  -Jr.  7d.   10,694  19  0 

 7.0M  7  2 

£484.750  17  9 

Ct.         Anebi.  £     b.  d.      £     i.  d. 

Puraluat  of  praportiM  and  liml* 
wf.»on  io  AoMrioa  and  Haa- 
chcHter,  aa  per  agiwiwut  ol  Mth 

June,  1«*J0   324,900  0  0 

Deduct— Value  of  niaot, machinery, 
toolii.iind  ptoclc  in-trade  included 
in  the  purchase  X10T,7^ 
Sr.  6d  ,  and  profits  of  America 
and  Manchester  businoHmsts  from 
Ut  January  to  90th  Jane, 
1890,  includod  in  (be  twrobaec 
£21,711.  la.    129,444   9  6 

105,545  10  6 

Add  oxpen<lit ure  <incc  .lanunry, 
1890,  on  npsy  fartnrioei  in  Atnonca 
ami  MaricliL'!<tcr,  {latenta  and 
cottage  property  in  Droyleeden- 

rcMd,  HMWlMrtar   23,434   3  7 

  218,979  14  1 

Plant  and  machinery,  tools,  etc. 

At  1st  January,  IMOO   52,291  16  II 

Addittonaiinoe   80,47*  7  10 

82,771    4  9 

Leaa  depreciation   3,747   8  8 

  79,088  IS  1 

landflitaNn    1,701  IS  7 

  145  0  6 

  I,N8  18  1 

Stock  in  trndo    190,901  18  8 

8undry  debtor*   41,075  18  2 

Bills  rccoinkbl*  ,   2,845  10  5 

CashatbankMmandinlwnd   12,407  11  0 

PfoUminaiy  •xpOBM*   1,960  1  3 

£484,750  17  V 


The  ordiriury  ^fpneial  iTicetinf  of  this  Comjiimy  vrnf>  held  i»t 
Cannon -strj^f^t  Hotol  on  W'etlneKday,  Mr,  .Smnuel  I'oi>c,  Q  t'.,  \  ite 
chairman,  pie-iiJiii;,'. 

Before  proce^Hling  to  the  busines?^  of  the  mcetintr  Mr.  I'ofjc 
explained  that  the  chairman  of  tiiu  Company,  Ixini  Crevillo,  who 
was  then  in  Irelaud,  waa  unable  to  be  present  owing  to  illneea. 

The  B^ermfrft  Mr.  B.  Gooper.  iMtvlnK  Nid  th»  BOtio*  floavMiiag 
the  meeting. 

The  Chairman  asked  if  the  shareholders  would  lake  the  report 
and  accounts  (given  above)  as  road,  and  there  being  no  diMentient, 
continued,  in  tnovm^,'  the  n  loptioo  of  the  report, — ^As  deputy- 
obairmas  it  is  my  aut,y  to  rmy  a  few  worda— I  doa't  think  that  they 
Med  banaay,  banoM  than  ia  nob  auch  to  aav  that  baa  not  boon 
atrandy  oBbDoM  In  tba  raport.  But  I  abonn  jtiat  like  to  point 
ont«  ty  «a,y  ot  additioml  amphaaia,  one  or  two  of  the  couidera- 
tions  wMch  luTa  weig'liad  with  the  Diraotora  to  tlie  preparation 
and  presonUition  of  that  report.  Of  ooene  the  fact  tnat  we  are 
unable  to  rvcommend  the  daclantion  of  n  further  dividend  upon 
the  ordinary  shares  of  the  Comjiany  ia  not  ao  aatiifaiotoiy  na  one 
would  desire.  But  yoa  most  bear  in  mind  that  «««a  With  tkat 
dinndvantHKL',  and  in  a  year  ol  wry  extraordinai^  pressure  as 
regards  iniliifttrinl  enterpnae,  the  iiokteraof  theonlinary  stock  of 
the  Comuanv  will  have  reoeivad  5  per  cent,  for  the  years'  invest- 
ment. But  Ifli  me  any  that  what  haa  weighed  with  the  Directors 
in  iHf!  recommendation  which  is  included  in  the  report  is,  that  they 
refill < I  ii  an  desirable  that  the  management  of  an  industrial 
cnt<'i  j 'so  Mif'h  a.a  thin  ii  shonlt!  ho  tnr«int.'»inprl  with  a  view  to  itn 
iwi  111  1  11  I  laliilily,  rather  tfiaii  w  ith  ii  view  to  u  tcm[)oriiry 
1*11  in  the   value  of  ahares.    Of  courae  they  are  entirely 


lunoug 


not  baTngr  T 
■m4  Imwly  be 
The  Dfrtetort  titerefof* 


aware  that  to  those  who  desire  to  realise  their  shares,  the 
declaration  of  a  dividend  is  a  very  convenient  matter ;  bet 
for  those  who  are  investors  in  the  nnflertnkinf^  it  npjican'  to 
the  Board  to  l>r  far  bet  tor  not  to  cinolarp  a  diviiiend  in  jkntiL'i[i«tir>n  n( 
future  proht.-,  but  dimply  to  tako  tha  strict  and  l^al  ouifc  of  oonhn- 
ing  the  iinioiint  (ii.^tt  ibiittij  to  the  amount  actually  earnci.  nlthougls 
it  may  not  havt;  tho  filect  of  inrreaf>ing  the  value  of  the  abare  to 
whirh  it  i«  allotif'I.  In  other  wonls,  I  believe  the  Board  are 
unanimous  in  tha  opinion  that  thi«  undertaking  onjrht  to  b« 
managed  without  any  dodging  of  acootintH  for  the  )>iiri>owr  rf 
announciucr  dividends,  but  that  the  r«*tiU  of  the  ycArV  tradini; 
should  be  placed  fairly  and  honf  Ktly  Ix  forr  thp  lihart'lioldcrH.  ND'". 
if  that  is  in  your  jud^jmunl  tho  true  priuci|)lo  ujxm  whirh  rm 
industrial  undertakin|.'  of  thij*  kind  should  be  nmnaf.'f><i.  there  m  in 
the  aoROunts  and  in  the  report  abundant  indication  uf  tlic<  siabilit) 
and  vahiL'  of  the  property  of  which  we  arc  propriclora.  Of  course, 
you  will  bi;.:it  in  mind  the  special  conditioui-  which  attach  to  this 
rin<t  statement  of  accounts  presented  to  shareholders.  It  includes, 
in  the  first  place,  as  you  will  remember,  the  profits  purcfaaaed  by 
the  Company  which  aoorved  from  Jaooanr  I  to  Jtmtb  18081 
amounting  to  £21 ,7 1 1.  Thia  amount,  not  baing;^  pndl*  eanii  bgr 
the  Company  aiaen  ita  ntgiatntiiaii,  ca 
Hie  ihanhold«r*  aa  dividend 

Ut^aewa  cannot  divMe  It  it  should  be  used,  an  to 
apaak,  ia  radaetloii  of  purohaae-niooey,  m  aa  to  reduce  tiw 
oltjmate  capital  napooaibilitiea  of  the  Com(iony.  In  the 
aooonnts  which  have  i>een  preaented,  the  American  aooe— la 
are  only  made  up  to  May  31,  1891.  The  Engiiab  ooas 
cover  the  period  to  June,  1891.  The  reason  nr  this  is 
OB  follows :  For  the  convenience  of  an  early  presentment  of 
accounts  to  shareholders  in  the  future,  it  has  been  thought 
deairable  that  the  American  stocktaking,  which  has  hitherto  famo 
a  aomewbat  tedious  and  lengthy  operation,  should  take  place  a 
month  before  the  English  stocktaking,  which  ia  not  m  difficult  to 
deal  with.  This  year  that  offers  the  disadvantage  that  we  have, 
aK  rCfTftrd"  the  .■\nif  rican  conrfrn,  a  monthV  less  profit  in  the  ytar. 
The  .idvanfaire  whirh  that  arranj^ement  w  ill  ffive  u8,  under  onliiiAry 
circuniotancCH,  11118  not  bi-en  fell  by  the  Honrti  in  tho  jirr-aont  rear, 
because  we  have  been  unable  to  proi>ent  our  arroaDi,^  v  '  .irl , 
w©  should  dc«ire,  and  an  it  ij!  our  purpose  to  do  in  ail  i«uti*e«iucnl 
yeare.  The  delay  hue  l>oen  CAUcen  by  the  difficulty  of  taking  the 
i»tock  ill  America,  from  questions  arising  between  the  vendor  and 
the  ("^omjiany  during  the  year,  and  from  a  clmiiKC  in  the  metho<l  of 
keeping  accounts  in  the  En;;lisb  undertaking,  winch  was  nups^toi 
by  the  Auditors.  All  thune  practical  reforniB  have  now  bep!! 
aeeomplif'hed,  and  in  future  we  ho[ie  to  hold  our  fjeneral  meeun>: 
at  an  earlier  period  than  in  the  nresent  year.  Now,  if  we  hmi 
included  the  month  of  June  in  the  accouutj>  of  the  Amenuto 
business,  the  profits  would  have  been  increased  to  the  extent  of 
several  thousand  iiounds ;  and,  of  course,  if  that  had  been  done,  H 
inight  have  enabled  us  to  cover  a  dividend  upon 
oralnary  ahares.  I  only  Itope  that  tiw  ordinary 
will  reoeire  next  year  the  beneflt  of  tba  ehetawae  tram  a 
dividend  whioh  the  mnilk  of  Jwie  mSi^ 
to  '  f  n  M  In  oonineR  with  all  lalw 
esix..  Lilly  in  AoMrlea,  Iha  last  nfam  montba,  or,  I  abo 
aay,  perhaps,  the  nine  months  between  Scptismber  and 
June  of  1^0-91,  was  a  time  of  extraordinary  pressure  and 
very  great  difficulty.  Lota  of  yoa  knoir  that  the  finance*  of 
America,  so  far  •«  bdoatilal  oadortaklaga  wave  coaoeroed.  ««ve 
entirely  disorganlaed,  and,  as  the  report  points  out,  in  an  enter- 

ftrise  of  this  kind  thepraaaore  was  so  Kreat  that  a  highly  flonrishiaf; 
)ii><in6fis  had  to  be  reorganised.  Anu  |iennit  mo  to  correct  a  too 
I'lron^  expression  as  used  in  the  report.  It  speaks  of  the  failure 
of  the  Westinghouse  Company.  Ttiai  is  too  strong  a  term  to  be 
applied  to  that  concern,  which,  though  it  wiu>  i>ti»(M.-n(ied,  haa  been 
reof  i»fini»e<l.  I  nm  finxious  not  to  speak  of  this  matter  a  failure, 
liut  [irefer  to  call  it  the  reort^anisation  of  tlio  comjiany.  Bear  io 
niin't  that  while  that  woa  the  condition  of  tliin^rt  during;  those  nine 
inonth."  in  induhtrial  operations  in  the  Si^tos,  a  i)erioa!  of  revival 
haji  >'Bt  in,  and  we  are  already  receiving  tiie  benelil  of  it.  Not 
merely  in  ^'.ll;;l^^nd  :  not  merely  from  toe  fact  tlvat  our  English 
workn  are  now  engaged  in  tije  production  of  our  H[x'ciaHtie»i  in 
okonitc  wire— and  therefore  weareanticipatinjr  a  very  con«iderwbl« 
incro4t»o  111  our  Rnplish  connection  and  bupines.*  l>ut  an  absolute 
revival  haH  taken  place  in  our  .Vmorican  bu«inc»«  al  -  I  p  iiiic 
ii<  at  an  end,  and  the  bu^inecs  since  we  made  up  our  acconni*  is 
Heveral  thour<.Tnd  <lollar>i  in  exccps  of  the  busines.*  from  ilanuary  to 
May.  Tliarc  ia,  ihcrefure,  ubuiidiutt  evidence  that  the  busineiss  is 
a  healthy  and  profitable  one,  and  that  when  we  meet  the  ahare 
holders  again  next  year,  unless  some  unforeseen  misfortune  over- 
takee  us,  from  which  no  induatrial  eoterpriae  ia  aboolotely  free  or 
safe,  our  meeting  will  be  much  mora  aaUafaotoiy  than  thai  which 
we  are  Qow  holding.  Our  Manchester baiidasB  baa  been  voty  mutk 
hampered  end  ewtailed  by  the  fact  that  we  beve  been  OOmpellad 
to  Dieve  oar  weehiiiefy.  Now  thai  la  «U  oompieledt  aad  die 
burinoaa  {■  In  flni-rato  working  order.  We  have  do  doobt  ^ 
ever— I  am  quite  sure  that  Mr.  Shaw,  who  reprosente  na 
will  confirm  me— that  there  is  every  prospect  of  a  IboraugUy 
healthy  Eogliah  business,  to  which  I  attach  much  importance,  ae 
being  mote  eaay  of  su|ierintenduncc  and  not  so  subject  to  fluctoe* 
tions  and  depreciation.  Eveiything  that  I  have  said  is  sim|>ly  aa 
enlarKeinent  of  what  is  given  In  tlie  re|K)rt.  Tho  ix>licy  of  the 
Boaru  is  unanimously  to  nave  no  secrets  from  the  shareholder*  : 
to  have  no  dodging  in  the  management  of  thebnsineea  ;  but  to  tell 
shareholders  fully,  fairly,  and  none»tly  what  the  condition  aod 
character  of  the  trade  done  is,  and  to  divide  protif*  fairly,  totally 
irre^|M»<"ttTe  of  any  other  conpirlerat  ion  but  the  [icrinanont  welfatv 
of  the  (  omfMiny  and  the  inleroKt!'  of  those  who  have  invcxtiixl  in  it. 
'  Aa  Chairman  let  ma  aay  that  the  moat  cordial  co-operatipn  prevails 
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■t  Ooly  amoni^  the  mMnborn  of  i)io  Hoard  in  Engkud,  but 
•(•••Ml  them  and  tlio  Mutidi^fineiit  rouitnittoe,  who  nrv  uImj 
iTCetova,  in  Americii.  The  ho|>cH  which  I  have  expresKixl  .\rc 
MUlimouiiIy  enterUiiiioil  by  both  sections  of  the  Board.  Our 
tMSMUam  In  MAnches^ter,  and  the  b>isine?«  in  AmericJi,  which  hu« 
ttMitO  been  Biicccpsful,  combined,  will,  I  ho|ie,  enable  im  lo 
Mtt  tlM  ComjMinj  one  of  the  tirat.  connected  with  tbe  nMnufaclure 
•taefetical  wiro.  If  any  shAnlMridiar  datbrw  to  Mk  wajqamltiaa 
wEU  andeavour  to  answer  iu 

iMjr^JH— ■awr  Aii— tiMifc  teeooJed  th« 

mr.  95i«Ur«  called  attention  to  the  amount  of  stock-in-trade, 
hich  Mihowed,  he  said,  that  thoy  had  paid  £195,545  for  eoodwilt, 
bieh  aeenaed  to  him  a  yery  large  sum.  He  would  like  to 
now  whether  the  legal  gentlemen  connected  with  the  CVtmuany 
it  WM  asreed  to  purchase  the  £21.711  profita  that  hid  baeo 
Irom  Jaauary  to  June,  ItiOO,  dia  not  know  that  that  wm 
ooaM  not  be  divicUd  uMog  tbe  ."Tmrehqlders  as 


IvidttBd  7  Is  oasht  not  to  hive  beee  {Mt  In  the  proitpectus  as 
Imibniable  dividend.  On  the  I>r.  nide  of  the  balaooe-sheet  he 
lOMM»  sundry  creditors,  etc,  £56,250.  Tb«t  was  a  large 
4BOont  for  m.  Gonpany  suppoaed  to  have  a  IwBW  capital  of  tMmf 
»Q0,000,  to  be  taking  credit  for.  If  they  went  tslo  tbe  mnrlMt 
ritli  Mady  meooj  thigr  oenld^  thiogn  cheapor.  ItMwudto 
dm  that  thear  bad  pud  too  mnoh  for  their  goodwill,  and  had 

Tim  <lh«l>w,  iiilwruptin^.  said  tbnt  aoM  of  tfat  pfaait  wna 
tboolata.    Tba  BMrpbnt  they  hHd  pat  npliadbMMMitinly  for 
of  tfiair  i!|>cciulit>  in  okottilewlc*.  Sotkrasbo 
A  alii|[lo  wiaoMwft  tMil  bMo  dioondod  m  olmlots* 

aooepted  the  oorreoUon,  hut  would  Uko  an  mswer 
Ml  Ut  tite  proliti  nna  the  loans  and  sundry  croditorn, 

lCr<  Viatan  thought^  considering  that  tbe  Board  varo  dealing 
with  a oaiilfeal  of  aomt £400^000,  they  might  have  given  the  share- 
holdera  a  (radinc  aeoaaatw   They  hod  jumbled  up  altogether  "  by 
proAta  on  American  basinoM  £47,862,"  and  then  lowar  down  "  qr 
porohaae  of  properties  and  bnsineieei  in  America  and  Maadiaatar 
iS/i^MO,"  IflM  owtain  dadiiotiotM.  Ha  thonght  tbty  ««gbt  to  ba 
able  to  fom  a  ootvaet  opinion  aatewbothar  theaitpeoMaoltMfe> 
able  to  trading  aooomit  bora  a  fair  firoportloD  to  the  profit  aamod. 
He  would  like  to  ilnow  hew  much  out  of  tliat  not  aum  wbMi 
T^'pr^tnented  the  ^reat  asset  of  £218.970,  was  really  rapra- 
>-<.nt«d  by  bona  J>de  goodwill  and  nothing  morat   Wnen  tb^ 
fMwi  the  iatarim  divioand  up  to  December,  1K90,  amounting  to 
£lO,6iM,  theDiraobon  told  them  they  had  every  reason  in  juHiifi- 
rnt  !oi  of  that  fwyment.    Everything  looked  lair  and  right,  which 
i><>  doubt  wax  the  case.    But  considering  tliat  that  |)uyment  only 
left  £7.0t*»9  altogether,  be  would  scarcitlyhavosuppoaed  that  any  Board 
would  have  {laid  a  dividend  right  uf*  lo  the  hilt.    For  this  reason 
it  appeared  to  him  that  they  had  made  no  profit  at  all  for  the  last 
six  tnontlw. 

In  replying,  the  Chalmaa  said  that  as  regarded  the  profits 
derived  from  trading,  the  Directors  did  not  think  it  would  be 
adviitable  to  nake  a  statement  public,  baoanao  it  might  be  made 
available  for  dia  puqioees  of  their  rivals  and eaatomers.  That  won 
the  only  reaMon  why  they  anil  other  large COnpaaiea  (Armstrong's, 
for  inaiance)  did  not  {lubh^^h  the  dotaila  of  tbair  trading.  But  if 
any  shareholder  wanted  information,  their  managing  director  (Mr. 
Stevens)  would  be  very  happy  togiveithim.  AtitoMr.  Squire's  ques- 
tions, only  tho^e  \>ro6ta  oould  do  divided  which  hod  been  made 
during  the  existence  of  tbe  Company, and  the  purchase  of  the  indivi- 
sible profits  {£'21 ,711)  must  of  neceesity  be  the  purchase  of  an  amxit 
which  oould  not  be  divided  udividend  among  the  sharelioldeni.  Ho 
could  only  oay  that  the  purchase  of  21,711  sovereigns  for  £21,711, 
though  not  particularly  profitable,  was  fairly  satisfactory.  The 
real  reason  why  these  profits  got  to  such  a  pitch  was  the  delay  in 
the  registration  of  the  Company.  The  purchase  of  the  American 
busineee  was  fixed  for  January,  1890,  but  owin^' to  t-in'um(.tani  ('s 
tlie  registration  of  tbe  Company  could  not  tako  plact^  until  .June. 
In  the  interval,  the  profits  to  which  they  wcn<  L-ntitle<i  uii>lor  lite 
eon  tract  as  from  January  l«t  swelled  to  the  atnouni  meiitioiicd. 

A  Sbarebelder  pointed  out  that  ba  became  one  under  the  idea 
thikt  th(>Hc  |>r()tita  were  divisible,  and  he  wanted  hia  ahsraaf  tbam. 
Other  aharoboldeni concurred. 

The  Cbalraiaa  said  ho  hod  no  doubt  that  if  a  |HOH)icc<tuH  wiis 
t>rf>sei>ted  to  a  laymwn  with  ii  ^^ iitcincitt  in  it  of  |<iollth  curni'd 
1)1  fnie  the  reui-'liulion  uf  tli>-  <"oin|<Miiy,  he  would  look  upon  ihdin 
II*  (iini'il)!e.  The  lcf,Ml  mind  «  rndd  iml  havp  ro  rp^-anhj.!  il.  11(1 
frci^ly  nrlniittod  thfit  every  sbiirclioldcr  wiis  L-nlillL<l  to  irriiiiiblc. 
Bui  itity  must  iidiiiit  tluit  tin  y  u'ot  their  chiire  of  thetu,  noLin  their 
|K>t-kot.)i,  t)iil  in  Ihu  ulliinut<'  bcnetil  they  uuuUI  der  ive  by  rea«on  of 
the  ruduciion  of  ttio  oiipiljd,  tlio  ftnioiint  being  appropriated  to 
that  pur[Kji4o.  Ah  to  nnother  (jueiition,  tlie  iiinount  which  was 
appro[9rirttod  to  (goodwill  Hiut  very  cjwily  a^cerlainable  from  the 
|>ros|)ectui*,  becnuHO  the  Mvliialion  of  reiil  cytiite  waji  given  there 
in  full,  nnd  the  ainouiit  <,'i\  cn  for  Uio  f;oodw'ill  was,  in  fact,  the 
difTeronce  bet  ween  the  vuhitition  of  tbe  real  atid  other  eeUite,  and 
th«  Amount  of  the  imrchuAc money.  He  believed  theamount«  for 
Kou<lwill  wouhl  work  out  to  I'l  l.'XiO  for  the  Manchester  business, 
nnri  jCst^/Mj)!  for  the  American,  or  £91,000  out  4^  £'218,000  might  be 
tak'jii  iM  representing  goadwlU,  pKwaaMai  patonta,  aad  other 

matteri*  of  t(iiit  kind. 

In  «ni>wer  to  anotlier  iihareholder,  the  Chairmaa  said  that  the  1 
MiinrheHler  workjs  were  now  in  full  worlvin^  order.  Their  okonite  ' 
fiiiripIcM  were  now  before  customer!",  and  they  exj>eet»i  to  have 
titdtrif  almoHt  immediately.  The  capilul  oxpoiiditure  hofi  l>eon 
TOiii|iloted.  They  had  eomtnenced  working  within  the  i>a.»t 
fdrtnit;ht.  They  were  endeavouring  to  introduce  okonit^'  wire 
into  nil  (Xx^-ible  forma  of  ooniiutniilion,  but  it  w:t--<  rijrtil  that  hu 
ftiould  say  that  as  yet  the  cable  companies'  electricians  |>ref erred  I 


}^uttA[)ercha(ovi>re<l  wire  to  any  other  form  of  »n»uUktion  for 
(■ubrnarino  rableri. 

Sliareholderf  Imvinjj  exprCM-ed  a  wish  to  hear  Mr.  Stevens, 
manai^'in^  director,  the  CluLirtniin  then  calleil  on  that  gentleman. 
He  f:M  he  did  not  wixh  to  go  int«  details,  but  would  DC  plciutvd 
to  ti'wc  inforniiition  af<  to  the  pro*|>ects  of  the  business  lo  any 
bJiureholder  if  he  would  call  ul  the  office.  They  were  closely 
watched,  and  were  in  cotn(x>tition  with  firms  of  ^rout  standing  and 
considerable  wealth,  nnd  any  information  given  pablidy  waa 
likely  to  be  u»ed  to  their  disadvantage  if  it  concerned  dataila  aato 
price*  and  protit».  They  were  not  relying  solely  upon  any  one 
branch  of  their  busineee.  Their  managara  and  aaiploy^«  at  the 
Manchester  works  were  skilled  men,  who  were  thoroughly 
acquainted  with  their  business.  For  years  Messrs.  Shaw  and 
Connolly  had  been  carrying  on  an  indiarubber  insuUtad  wlte 
business.  To  that  they  had  addad  the  okonite  bwriaaii 
and  that  of  making  gutUpercba  and  QOUpoaad  oovarad  vlfaa. 
The  compound  was  made  of  uapor  Of  oottoa,  Of  aoaM  form 
of  dielectric  of  that  sort  insnlatiBd  with  olL  Tbiy  bad  alw 
laid  down,  in  America  and  England,  a  most  «]' 
covering  plant  wbioh  waa  likely  to  lead  to  lacga  i 
were  now  on  tbe  list  of  contractors  to  tha  Ada 
waa  a  very  important  consi<loration,  and  tbia  WOnld  ba  follawad 
by  thair  being  on  tbe  War  Office  liat  atao.  It  waa  habortantt 
baenusa  before  they  oould  get  oa  that  Bat  their  wotrta  were 
axanined  by  a  Govemneai  Inepaetor,  aa  tbe  Oovevnaeat  would 
notaltowtbemtooontraot  onlgiatb^werainapoBitlootodeaOb 
There  were  oaly  three  eoainctara  ea  the  Ibt  at  paaaent,  and  thej 
BMaat  to jHt  iafeo  that  dflaaoorpemtien  aad  ehtam  their  proportioa 
of  oidm  TUa  bnriaeH  woeld  of  ilaetf  w  a  very  raqwatabia 
dMdandontbooapltdaiopliigrediathelrWliriib^  lUil- 
way  companies  were  very  eonoemttlre,  and  did  not  ooie  aboat 
moving  until  they  were  wall  satlalled.  They  had  snbmitted  aaaplea 
to  soma  oenpnaice.  and  had  small  ordem,  satisfootion  being 
expreMod  WiUl  the  goods.  They  bad  supplied  one  or  two  veiy 
buiie  laatalhttaw,  and  woald  la  aafaort  time  be  able  to  get  their 
fall  ahaie  of  werit— a  abara  to  wbidi  tb^y  were  entitled  as  being, 
with  tbe  eKOaptba  ef  aoe  oanpany,  the  most  powerful  company 
in  EngUad,  aad  baviag  tha  most  complete  worka  In  Amwica, 
tbay  were  far  and  away  first.  He  bod  been  to  America  twice  since 
the  Gampany  took  avvr  the  American  business.  He  found  it  most 
adnirab^f  nanaged,  but  hy  people  who  had  taught  themselves  in 
agraataieaaare.  Tb^  were  expert  electricians,  but  had  not  had 
tbe  experienoe  wblob  came  horn  long  handling  of  "nrh  a  mntdrial 
aa  ralmr.  Mr.  Connolly  went  over  there,  and  Ux>kfNl  after  tbe 
(aofaaical  pvt  of  the  business.  He  learned  their  okonite  bu«ineoi 
and  taught  tbem  processes  which  would  be  of  use  to  them.  He 
(the  siieoker)  looked  into  the  business  {lart,  and  several  alterations 
necessary  to  fit  in  with  English  ideiw  had  been  carried  ouU  The 
acoountaata  to  the  Company,  who  had  a  branch  in  Xew  York,  sent 
over  iBOBthly  balance-sheets  which  afTorded  a  perfect  check.  As  to 
the  progress  made  in  England,  he  thought  it  was  highly  satis- 
factory. Month  by  month  the  sales  were  increasing.  Uuring  tbe 
time  they  had  l>een  manufacturing  in  Manchester,  they  had  hail  to 
build  up  their  factory  through  a  very  bod  winter  which  hod  inter- 
ferc<l  with  the  operations.  "They  hod  also  had  to  manufacture  their 
own  uiachinos,  because  they  would  not  let  them  be  mode  outside. 
Tbcy  bought  castings  all  over  the  countrv,  and  put  them  together 
themselves.  Uuring  this  time  tbey  hod  hod  to  Keep  moving  thair 
machinery  about  in  onler  to  execute  orders,  but  now  thoy  were 
completely  equipped. 

Hr.  Shaw,  one  of  the  Manchester  managers,  also  spoke,  and 
dwelt  on  the  bad  times  the  electrical  industry  hail  gone  through. 
Since  June,  however,  they  had  been  steadily  increasing  their 
turnov  er.  September  was  30  per  cent,  better  than  the  same  month 
in  IS90,  and  October  was  better  still.    Tbe  moment  he  was  able  to 

Clace  okonite  manufactures  they  would  be  doing  a  very  big 
usiness  indeed.  His  euatomers  were  applying  for  them,  and  he 
thought  there  was  a  good  pcoapact  before  the  Compaay  doriag  the 
next  twelve  months. 

The  Ctaalrauui,  after  some  remarks  as  to  the  good  to  be 
derived  from  holding  a  friendly  conference  with  sharcnoldorK,  put 
the  resolution  adopting  the  report  and  accounts,  and  it  wascarriL-<l 
unanimously,  as  also  was  a  resolution  confirming  the  dr-r^htruiioit 
of  a  dividend  at  the  rate  of  8  per  cent.  |»er  annum  upon  the  pre- 
ference shares,  and  the  application  of  th«  balance  of  !C-2:<{).  If*.  2d. 
to  the  reduction  of  preliminary  ex(*n(*e».  The  Cliairm.^n  re- 
marked that  the  dividend  would  be  |«ii<I  in  a  week  or  ten  day.-). 
The  auditors,  Measts.  Pri<'e,  \Vaterhoui*e,  an<l  Co.,  Iiavint;  been 

elected,  a  vote  of  tbaaiu  to  the  Chairman  waa  pasted,  and  the 
prooaadiaiga  doaad. 


COMPANIES'  REPORTS. 


The  Uiroetorc,  in  their  re|K)rt  for  the  hid f  year  ended  Jjne  30, 
(itute  that  the  ctoK:*  recei|>t.-i,  including'  <  iovernnrient  f<iib8idies, 
amounted  to  £'_'<!-•, S7S,  a|,'ain.il  £'J 'f4 , S.Vj  in  the  (X)rrcHfionding 
))eno<l  nf  U»l  year.  The  working'  e.\i>en:*c.t",  including  £17,31M  for 
coxi  of  repairs  to  cables  and  exi>on!'efi  of  ships,  awiorb  £71,746, 
ftfriiiiiRt  £7ft,870.  Deducting  income  Ian,  interest  on  debentures, 
didionturo  »tock,  ami  eonlributionx  to  cmkin^;  fund,  and  £2.179  for 
cfieoial  cxi)«n<litiire,  tlierc  i*  £l.>5, Iti.'i  available.  One  quarterly 
interim  dividend  of  U  I*''  cent,  wrt-  [Mud  during  the  half-year, 
and  another  of  like  amount  will  be  Uwtributedjio.tho  l»S<hinit., 
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ioaving  jC9-J,fl<i»  to  be  carried  forward.  AU  ihc  U  [Ki  cunt,  dobcn- 
taTM  that  were  ouUtunding  when  the  taut  ro|x>rt  wa!<  iiinued  have 
bean jMid  off  aad  cancelled,  uod  Iho  Stock  Kxchati|{0  have  (;ranlod 
u  oflBcial  quototion  in  the  nmr  4  per  cent,  debenture  itock.  An 
KmngaDODt  hat  bon  e<Mi«lud«di  wfch  Uie  Dutch  tioverniuent  for 
coRiwotiiitt  bj  winufim  aM»  BxuMbm  with  rienaar,  ao  an  to 
bring  iIm  NeUiMlMicb'  Indmn  OovtraoMnt  taleffrap^B  into  diroot 
oonmunicaUon  with  tho  Compnny^  ayatem  nt  Pf'tian^;.  Tlie  cable 
for  Ibia  puruoee  will  be  taken  from  tna  Coni|Niii>'V  dejiot  at  Sin^^a- 
fan,  and  laid  in  tbe  oourao  of  tbe  next  few  monthi. 


BRAZILIAN  SUBMARINE  TELEGRAPH  COMPANY. 

The  report  of  Iho  Directoi-s  Mtttte*  that  for  the  h'llf  yoar  the 
revenue  amounted  to  £\'iti,'.H)Ct  lim.  Id  ,  and  the  working  ex|MinMia 
to  £2<'5,449.  5»  TiilR  very  uxcuptionidly  increaaed  re«  euue  luaiuly 
arises  from  the  disturbed  «tnte  of  attMlra  in  Sontb  Aoiarien.  Altar 
providing  £l'i,»(tO  for  debentore  intereet  and  aiidting  ^inda  and 
£2.3201  sii.  9d.  for  iDCome-tax,  there  reoaina  m  balance  of 
£118.265  ISa.  4d. ;  tothw  M  added  the  aaniof  £UMl.  4m.  M- 
oeirad  in  raapeo^  «I  tmflie  reoeinta  betwaan  Matfch,  liBP,  and 
December.  IMW.  hitherto  under  dla|jato,  and  £S3,83S  17a.  5d. 
bronght  forward  from  December  3lrt  lo^t,  niukini;  a  total  of 
£153,210.  Km.  9d.  A  quarterly  interim  dividend  utnounlllig  to 
£32Lfi00  ban  been  |mi<l,  and  l'iS(),4NJ()  tt»n«fcrred  (rt  the  rv.-«rvc 
fund,  inoreaaing  timt  fund  to  £47 1, Hi K.  To.  Thu  DiroL-tuiK  now 
raaoBiinend  the  deelMrniion  of  a  final  dividend  of  \s.  per  e>Uai«, 
makinn,  with  the  iot«rini  dividendi,  a  total  dividend  of  li  i>er 
cont.  for  the  year,  and  n\m  tlie  imyment  of  a  bonua  of  i».  ^mr 
vhare,  both  free  of  inciittiu  tiix,  which  together  will  uinouut  to 
4m,m»  leaviiw  »  balance  of  £2»aiO.  16e  »d.  to  be  carried 
forvant.  The  dividend  and  honna  wfll  be  payaUoon  tha^ShidiBat, 


CITY  NOTSS. 


Tfllagnph  HeMj— y.^Tho  reeeifita  for 

tho  last  week  were  £4,901. 

City  and  Sontli  London  Railway.  Tlio  I't^cipt^  iHr  (.he  week 
ending  October  11  were  1717.  a^'niii.-'t  17 IH  for  t  he  week  ending 
October  4. 

Western  and  Br»alH»n  Telecrnpb  Cempaajr.— The  receipts 
tor  the  week  ended  October  9,  after  doductiiic  17  per  cent,  of  the 
reoeipta  payable  to  the  London  Platloo  Company,  were 


groaa 

0,791. 


jr.— The  iXreclora  recoin- 
an  interfan  dMdend  of  Si.  Vd.  per  share,  tax  free,  being  at 
tho  nito  of  Si  per  eent.  per  aaonn  for  the  iinartor  eaaii«  Sep- 
tenber  90,  payable  on  the  Mth  inot 

St.  Jamca'a  and  Poll  Mall  Klectrio  Light  Company  The 
value  of  Uie  ekeit  ical  csuei'^ry  sold  by  this*  L'oin|iuny  for  thu  ijUitM<jr 
ending  .Vnh  September  la«t  amounted  to  C5,'279.  an  nguinst 
£1,818  for  the  corruspondinu  period  of  laat  year.  Tltc  value  for 
tha  q  wtar  endi^R  Jnno  SO  was  £llk<Sii. 


M8»5. 
14081. 


PROYISIOHAL  PATENTS,  1891. 


Oofom  fc 

In  ito  M 

Inbrleator.  Tom  SatdilTe  and  Edward 
Herald  Atklnoon,  lit,  King'a  road.  Fituibnry  Park,  London. 
(Complete  apacineaUun. ) 
ld8;&  Iswrevenonta  In  aotematlo  eleetrleal  avpnratoa  for 
al— alMng  and  provMMac  •oeideata  en  trnllwaye. 
JamaaGnuit,  87,  St.  'VInoent*atraet,  Ulosgow. 
Imprerementa  la  eleetrlo  are  lampa.  Junic8  Blewitt 
Spurge,  2,  Qloace*t«r-chaniber».  (floucomter-strect,  I>ondon, 
Isuprovcmonta  In  olootric  motors.  Emilo  ('barlos 
(Jnv-s.Hot,  4.'>,  Soatliiirii|ituii  tjuil'lint^h,  [xindon.  (l>ato 
u[)plie<i  for  under  I'iitent.-f  -Ac!,  ISS.t.  HCMlion  lO.i,  Ith 
April,  1H91,  being  d^t^j  uf  appliaiiion  in  France.)  (Com- 

pMoapeeifieation.) 

OcTOBUt  6. 

Imprerementa  In  aeeondnry  or  etorase  batteriee.  Henry 
Harria  I^ko,  41L  Southampton^buildion,  London.  (Patrick 
Konnedy  aad  Chactaa  Jeaafdi  Dte,  Unfii»l  Btataa.) 

HiHTbLak0|4S.  Boathanipton-buildings,  London,  (FMi^ 
KmaadyMidCliarlea  Joaepli  Diss,  United  Statea.] 

iBerralntlacto  aMtnUle Jnnetleaplwxee 

U^tlas 
d  tn  tne 

mode  of  eenneetlnc  Um  oondaoteMttOMto,  Henry  Alex- 
ander Mftvor,  William  Arthur  Conlaon.  Sam  Mavor,  and 
WUUamJBfwAaSayora.e-J,  St.  Vinoent-atnafe,  Gbi|pnr. 
IWfffWWW  «ila  ta  priattnc  telecnphs.  Kenty  lEitrrii 
Lak^  45,  8o«tliaaipton<baildingi,  London.  (Moaaa 
UomNltFimar,  Unltod  8lnt«.)  (Ckimplcte  >«pooUh»liCin.) 


IG'.i  1 1 .  Improvements  tn  switches  for  eleotrle  liKhtinic  .\n  lr<v!Vi 
l''  itr  r.iiii'lher;;,  l.s,  Kulhiim  [ilnee,  r.i-l'ii-i.      ;l  I 

IGtKli.  Improvements  In  type-prlBtlog  telagrapblo  apparatw. 
Frederick  Heii  ei  i  William  Higgina,  M,  Bonthamptea- 

biiildiiigii,  London. 

Aa  Improved  tbermoetat.    (  harkv-  Madiaon  Martin  luxi 

.\!|phoii-o  l'Mui;ar'l  T:i\erii!<  r,  4,  .SoiUh  htrtcl,  Fijasburj, 


i;ou3. 
raij. 

17042. 

17fl74. 

17107. 
17118. 
17119. 
1714!i. 
17160. 

17 1  {W. 
1723). 

17287. 
17-£il. 

ITSM. 

iim. 

17310. 


IHTOI. 

!(>■;;: 
i--''i:i 

\'2:^^l. 
13171 

ism. 
laoaa. 

men. 


MacblDOS  for  m&KinR  grtda  for  seooadary  batterlM. 
Albert  Franklin  Madden,  I,  Qa«en  Viotoiln-atraeti  Loodea. 

(Cktmpiete  epecificatiou. ) 

0010111x7. 

Duplex  platee  or  diaea  for  eleetileal  lieaUk  appltaanw 

Thomas  .Smith  and  James  Cochar  Hall,  5,  Rokeby-road, 
Urockley,  t-omioii. 

ImprovemoBta  la  »nd  rolAtlag  to  dyaanM4laMrti 
ma  hlaea  appMenMo  fOr  the  tractlen  er  propnMeo  if 
any  vehlelo,  veaael,  er  body,  ae  well  an  for  aU  par- 
poaoa  to  wkleh  dynamo>eleetrla  maeUaea  may  fet 
anltable  John  McHulHu,  70,  Wcllingtcn  street,  (iilMgov. 
loiprovementa  la  electrical  aolnniya.  John  Coell  BeiUr, 
1,  Quality  court,  London. 

awiiopaKntnlnnioatnonna  Umwm.    John  Hall  Ridv, 
Northern  Totcffmph  Worka,  Ballfaz. 
la^prevenanta  tn  nn  lam  pa.  Thoodani  TnUal,  71, 
Ozford-^irdeiia,  North  Kenaingtoo,  London 
tayrevemenu  la  eleetrleal  awltdwa.   WilliMn  Chartei 
C'lieeoewright,  06,  Wnrdour-8trect,  I.Andon. 
Imptrovomcnt*  la  cloctrlo  awlt«h«e.      WUUaoi  Bncb 
.Sayerii,  40,  Lincoln  k  inn  tieUU,  Ixindon. 
Improvements  In  and  relating  to  electric  aoewmnlatert. 
Ilonry  I.ike.  4.'i,  Souibampt<ui-buildiug«,  Loodoo. 

(U  »oci  t'  liito  i:ieotrieitoitB*Maatadiappij  (SyaietBde 
Khotin«ky,  <>i  i  iii.iiiy  ) 

(h  TOIIKK  9. 

tmprawwiama  Ineleetrledlatrltailaa.  Arthur  Wii^t, 
20,  Fark'^reacent,  Brighton. 

Improved  meaaa  and  apparatus  tw  oooamSailig  w 
reettfylag  aa  alternating  enrreat.    Bcboftian  Saai  it 
I'erranti,  24.  Soutbampioti-bulldinga,  London. 
XmprovettMata  tn  meetrle  oMMa*.  John  Cbnriot  BnnO. 
ST],  Ch«neory*laa«,  I^ondon. 

OleolraMtoi*.  Siemona  Brae,  and  Company,  UmhnL 
John  Nebali  and  Frank  Harry  Valtor,  28,  Scmthamptflo- 
bnildinga,  London. 

OtToHKK  10. 

Aa  Improved  scir-wlndlng  eleetrlo  olock.    .Tohn  Rkli, 

!(K>,  ViotDL i.i  chaiiibti>,  (.'iiancery  lnno,  Ldw  I'iii. 
Improvcmcnta    la    electric   soldering    irons.      W  ilU' 
.Mitciiell,  H't,  Southampton-buildings,  I-'pihIdh.  jComiiU-'lc 
n|>C(;ification. ) 

Bleetrlo  atgnalliBg  apparatua  lor  nae  wlUi  a  aetweik  if 
eleetrleal  lines  or  ooadnetore.  Ludwig  ton  Orth  and 
Emil  Breeiauer,  40,  Linoolo'a-ioa-fielda,  London. 


SPECIFIOATIOKS  PlTBUSHBD. 

18901 
King.  Od. 


Od. 


taiagrnpft  wifcn  M  Inmlntom.  Imrny.  (Batitlilit) 
1881. 

ElcL  trie  I^.-ittory.     l-'il /-iMtiii  k.  (iil, 

Kecii>r<icatlnf(  the  anchor    of  an  olcctrle  apparatfi^ 

1  r  /,   ,1  nrk.     ,Seli,  II  I    .1   ,1  1,1-.    :  (hI. 

Dynomo-eleetrlo  maoblnos,  etc,    (  ui  ikkI  mid  otitcn.  >^ 
lacaadcecoBt  alaaiite  lamps,    rrig^rnl  and  utheni.  M 
(iimingham.  Od. 

Reid.  «d. 
lOMU'keaaa.  Clark.   (Noyea).  Od 


COKPAMIES*  STOCK  AND  SHABiS  UST. 


Brtish  Co  

I'rrf   . 

hiiau  liubin^r,  Uutta  I'orclia  k  Ti'legra^iii  Cu, 

House-to-Houftu   

Metropolitan  Kleciric  Supply   

Londm  Bleetrio  Snp^ily   

SwanOidlad   

Cl%g  ■MinV_    »aea«**a«eea»**»««a«*  ea-aa  *4^4e4iaaa4«ne«yJ 
ia>e*«eeaB*«  eaMclSlI 
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NOTEa 


Dundee  Tramways  — The  burgh  engineer  of  Dundee 
has  been  inatructed  to  prepare  a  scheme  ior  the  extonsiuu 
of  the  teuawftyA, 

Kimberley. — Arrangemonts  an  bang  made,  we  learn, 
for  holding  a  universal  exbibition  at  Kimb«rley,  Cape 
Colony,  during  September,  1892. 

IiMtItiitl«B  MuMr.— The  thiid  annual  dinner  of  ihe 

Institution  of  Electrical  Engineers  will  bo  heLl  at  the 
Criterion  Restaurant,  Piccadilly,  on  Friday,  Nov, 

Deny. — We  learn  that  the  spirited  enterprise  of  Carlow 
and  Lama  bare  eatued  the  anUioritiea  of  Dorry  to  dodde 

upon  having  the  electric  light  for  the  oaning  season. 

Liverpool  Electrical  laboratory. — The  electrical 
laboratory  of  the  Liverpool  School  of  Science  is  so  well 
attanded  that  ift  baa  been  neeaHary  (o  opm  it  on  TbnrMlay 
iff  well  as  on  Friday  eraningiL 

Bilaton — On  the  recommendation  of  the  Ocneral 
Purposes  Coujuuttee,  the  Eilaton  Township  Commissioners 
at  their  meeting  last  week  accepted  the  tender  of  the  Hnish 
Electrical  Comjiaay  for  Hgbtiog  tba  Markat  Hall  by 
electricity. 

Ill  iiMBiM  ftnufrflwin  TditpfciwiB  —  A  daapatdi 

from  Brussels  states  that  at  Iba  beginning  of  next  year 
teUphonic  OMnmunication  will  be  opened  between  that  city 
and  AmsterdaiD.  The  line  will  pass  through  Antwerp 
and  Rotterdam,  wban  tdapbome  ataltom  will  also  be 

Aberdeen. — The  electric  lighting  scheme  seenu  to  be 
in  ao  nndeeided  state  in  Aberdeen.  It  will  be  remembered 

that  a  project  was  brought  forward  by  Mr.  Liardet  for  the 
use  of  water  power.  This  has  not  been  as  yet  accepted, 
ttd  no  definite  proposal  has  been  laid  before  their  con- 
wltiiig  enginer. 

Rotary  Carrents. — Messrs.  Siemens  and  Ilalske, 
before  the  close  of  the  Frankfort  Exbibition,  installed  a 
rotary-eorrent  motor,  having  an  armature  of  the  ninal 
Gramme  type  with  three  brushes  on  the  commutator.  The 
speed  can  bo  varied  within  wide  limits^  and  it  is  intended 
to  use  this  motor  for  tiamway  work. 

Haatlflai  Lighting.— Messrs.  Drake  and  Gorbsm  have 

just  completed  and  successfully  startel  up  another  private 
house,  which  has  been  lit  on  the  special  system  which  they 
employ  for  work  of  this  kind.  Shendish,  near  Bemel 
Hempstead,  has  been  lit  for  Mr.  A.  Longman.  The 

iR^*.-i'i:itin'i  '■ori-ists  of  about  100  !it<ht,8. 

Eastboome. — ^At  the  meeting  of  the  Eastbourne  Town 
Coinic!!  but  veek,  the  proposal  to  eonnoet  the  pariUon 
with  the  Corporation  electric  lighting  system  was  raised, 
Goaneillor  Blaker  asking  why  the  lamps  at  present  in  use 
eeold  not  be  utilised  for  the  new  system.  It  was  stated 
that  they  ironld  not  stand  the  test  of  the  bigh-premire 
•ystem. 

■aanion  Ushtlng.— A  complete  electric  lighting  in- 
italUtion  is  being  eveeted  at  the  lesion,  Doublebois, 

Cornwall,  under  the  supei  iutciidenco  of  Messrs.  Morgan 
Williams  and  King,  consulting  electrical  engineers,  Victoria- 
street,  Westminster,  the  prime  motive  power  being  derived 
from  a  petroleum  eagina  Mr.  F.  M.  Newton,  of  Tbunton» 
is  the  contractor. 

Bnddersfield.^At  the  meeting  of  the  Huddersfield 
IbwQ  Council  ou  WedneMlsy,  it  was  decided  to  make 
■ppUeation  to  the  Local  Ouveriuntiit  Board  for  power  to 
borrow  £50,000  for  electric  lighting  purposes,  but  before 
absolutely  borrowing  the  money  the  Gas  Committee  sboulii 


see  what  the  Finanee  Committee  eouU  do  in  the  w«j  of 

findini^  tUa  money. 

Leanungton. — When  tho  letter  from  the  Aurora 
Electric  Lighting  Company  was  road  at  the  Leamington 
Town  Council  meetin^^.  Councillor  CroiTther  suggested  a 
reply  shotUd  be  sent,  "  Once  bitten,  twice  shy."  Councillor 
Bright  aaid  1h»  Aurora  Company  oflbred  to  mpply  current 
at  about  h.ilf  that  which  they  were  before  p:iying.  Tb" 
town  clerk  was  instruft<»<l  sirnyjly  to  acknowledge  the  letter. 

Eleotrio  Carriage. — M.  Maiigiiani,  director  of  the 
eleetric  station  of  Udine,  Fkanee^  lias  built  himself  an 
electric  carriage  with  a  battery  of  special  constniction,  and 
a  motor  geared  to  the  axle.  The  carriage  travels  at  eight 
or  10  miles  an  hour,  and  the  eost  la  giren  (without  details) 
as  Id.  per  car  mile  for  a  six-hour  run.  The  car  takes  three 
peFsoDiy  and  M.  Maligoaoi  is  intending  to  further  develop 
his  ideae  to  tramways. 

KonnliHn  nootito  ll«l«v.^Tbe  meter  invented  by 

Maurice  Koechlin,  of  Belfort,  France,  consist^s  of  a  Wheat 
stone  bridge  arrangement,  one  braneh  of  which  includes  the 
circuit  to  be  measured,  and  anoAer  branch  inelndea  a 
variable  resistance,  tho  latt-er  furnished  with  an  electric 
motor  device,  wherebyt  if  equilibrium  be  disturbed,  the 
movement  bott  balaiieea  Ihe  two  remrtaneBB  and  re^stere 
the  moTemeni  at  the  same  time. 

Tarmonth. — Only  200  applications  for  electric  light 
having  been  received  in  answer  to  the  adrertissment  by 
the  Town  Council,  the  warrvyor  does  not  consider  sueh  a 
meagre  response  warrants  the  Council  in  providing  an 
installation.  He  suggested  further  attempts  by  private 
circular  if  desired,  but  the  Council  decided  not  to  take 
further  steiw  in  the  matter  until  they  had  Tinted  other 
towns  lighted  by  electric  liqht, 

Berlin. — A  report  of  the  Berlin  Electrical  Works  shows 
that  from  the  30th  Jane,  1890,  to  the  let  July,  1891,  there 

was  a  large  increase  in  the  number  of  consumers — namely, 
from  872  to  1,3H,  being  about  50  per  cent, ;  the  sale  of 
lamps  has  increased  from  74,959  to  104,100.  Orders  for 
an  additional  25,000  to  30,000  normal  lamps  have  been 

secured  for  next  winter.  Electririty  is  also  much  used  for 
business  purjxises,  tho  company  kaviug  largely  reduced 
thehr  tariff. 

Cost  of  Electricity. — M.  Ilaubtmann,  in  a  com- 
munication to  the  Society  des  Ingenieurs  Civils,  makes 
some  comparisons  between  the  cost  of  electricity  in  varloua 
towns.  lie  gives  the  cost  of  the  electrical  horse  power  in 
London  as  3-75d.,  three  times  that  of  gas  ;  in  Paris  it  is  9d.; 
at  Saint  Bricno  -52d.  Fribourg,  in  Switzerland,  has  the 
honour  of  being  tho  cheapest  phice  for  eleetric  power  in 
Europe  ;  here  it  is  Ud.  per  electrical  horse-pOWer,  btUing 
to  Id.  only  for  Uiose  taking  over  20  h.p. 

Sewwn  in  BIL  Jmbm^s.— A  correspondent  signing 

himself  "  Piccadilly  "  wrote  to  the  I  twMW  on  Monday  com- 
plaining of  the  sewers  in  St.  James's,  attributing  the  fault 
to  the  electric  light  comjiany  forcing  waste  steam  into  the 
sewers.    To  this  ridiculous  complaint  the  managei-s  of  the 

St.  James's  and  Pall  Mall  CoTiipiny  'imply  wrote  stating 
thai  the  company  docs  not,  cuncr  at  iu  st-ation  or  else- 
where, force  waste  steam  into  the  sewers,  but  discharges  it 
from  a  cbimocy  abaft  at  the  height  of  130ft.  above  the 
ground. 

OlMgnw.— Tite  long-deaired  conference  between  Sir 

William  Thomson  and  the  Electric  Lighting  Committee  of 
the  Glasgow  Corjmration  has  recently  been  held,  and  a 
general  understanding  has  been  arrived  at  that  for  the 
compulsory  area  of  the  provisional  order  the  low-tension 

contiiuiotis-cnrrent  system  nhall  be  ado[iled.  For  other 
districts  whore  a  demand  for  electric  light  may  arise,  it  is 
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contemplated  to  lay  down  udditional  stations  of  moderate 
sixe.  All  the  members  of  the  committee  were  present  at 

Telephone  v.  Telegraph. — A  telegram  from  New 

YorV  stafcs  thut  the  Western  Union  Telegraph  Company 
bas  just  U8ued  a  notice  stating  that  the  New  Yutk  Aeao- 
cioiad  Pmi  owed  tbe  company  £10,000,  whicb  it  was 
unable  to  collect,  nnd  that  the  telegraphic  connection  of 
the  agency  would  therefore  be  cut  off.  The  Associated 
Praaa  deehred  tbrt  U  Ab  Telegraph  ComiNiny  ovried  out 
its  threat  it  would  adopt  the  telephone  system  in  defence 
In  accordance  with  this  aiuouncemeat,  tbe  wires  were  cut 
on  TuMdey  morning. 

Win  PaaiflM  as  Hgiitiitiir  OMiflmtan,r— The 

American  insnranco  companies  which  issue  policies  on 
cattle  have  been  led  to  tbe  conclusion  that  a  distinct 
inereua  in  the  riak  fo  eanaed  by  ihe  nae  of  wire  teneee  on 
farms.  The  nnuiher  of  cattle  reported  as  Itilloil  by 
lightning  »  very  Urge.  "  Moct  of  the  animals,"  says  a 
writer  hi  tbe  State  «l  Netr  Yoric,  **  were  near  tbe  wire 
fuDcee  at  the  time,  and  it  is  supposed  the  metal  strands 
act  as  a  eooductor  of  electricity  io  a  degree  tuffideDt  laigely 
to  increaae  the  risks." 

Olile«c<»  BidMliiss. — ^lotereit  being  arotMed  in  tbe 

wonders  of  Chicajjo,  the  latest  of  these  may  be  seen  by 
English  engineers  when  visiting  tbe  World's  Fair  with 
grwt  intwest.  It  is  an  imraenae  baildingfor  tbe  Oddfenowi* 

ball.  It  contains  1,100  rooms,  and  a  tower  556ft.  high, 
consisting  of  40  storeys.  The  whole  will  bo  lighted  from 
a  private  central  station  in  its  basement,  which  will  supply 
20,000  lamps  for  the  building  alone.  The  tower  will  he  a 
landmark  for  miles  round,  and  it  ia  prOfKMod  to  have  an 
arc  light  display  from  tbe  top. 

lAuaelMNi  llnr  Soatlipoirt.— The  Improrenent  and 

I'^orcshnro  Committee  have  recommended  that  the  new 
lakes  should  be  worked  by  the  Corporation,  and  that  boats 
and  launches  should  bo  purcha&ed  at  a  cost  of  j£5,000.  The 
recommendation  came  before  the  Council  at  their  last 
meeting,  but  without  being  adopted.  It  has  a^ain  been 
referred  to  tbe  committee  for  further  consideration.  The 
committee  onght  to  be  kept  informed  of  the  pregrem  of 
electric  launches,  which  are  becoming  such  a  favourite 
means  of  pleasure-tripping  on  inland  lakes  and  rivers. 

Tr&m-IaKhting. —  One  of  the  express  trains  running 
between  Berlin  and  Frankfort  is  now  lighted  by  electricity. 
Each  carriage  is  furnished  with  two  batteries  of  accuma 
lators,  and  tbe  lamp)  are  fed  on  two  distinct  circuits,  so 
that  in  ease  of  aeddent  one  hattery  will  atOl  anpply  Hgbt- 
The  cells  are  specially  coiistnict«d  to  stand  rough  usage  . 
tbey  have  a  capacity  of  200  ampere-hours.  Each  battery 
supplies  eorreot  for  four  lamps  of  8  e.p.  for  the  carriages, 
and  one  5  c.p.  for  the  lavatory.  The  batteries  weigh  Gcwt. 
each,  and  are  placed  beneath  the  floor  of  tbe  railway 
carria^ 

UadMigrraad  X«llw«^  ier  ir«w  T<Mk.— The 

Rapid  TranBit  Commission  have  presented  their  recommen- 
dation regarding  the  solution  of  tbe  problem  in  this  city. 
The  chief  featnrea  of  their  plan  are  nndergronnd  railways 
on  each  side  of  the  city,  and  an  underground  railway  across 
town,  underneath  Union-square  and  Fourteenth-strMl ; 
ezpren  traina  running  on  cpeeial  lioes  at  tbe  rate  of  40 
miles  an  hour;  electricity  for  power  and  lighting;  the 
block  system  and  the  latest  met b wis  of  ventilation.  The 
ndlwaya  would  be  80  milei  In  length,  embracing  100  milee 
of  iing^e  line. 

Sydenhiiin  Central  Station. — The  order  to  com- 
mence this  station  was  given  on  September  16tb,  and  tbe 
baildin^  ia  already  ap  to  tbe  roolt  The  |ite  ii  Qn  a  eteep 


hill,  and  some  idea  of  tbe  excavation  necessary  h  given  by 
the  fact  that  ifiOO  tons  of  clay  have  been  taken  out.  Tbe 
dynamoi  are  fiidebed  and  teated*  end  tbe  engines  are 
expected  to  be  ready  at  once.  A  hopeful  fart  is  that 
already  half  the  poMible  power  of  the  station  has  been 
applied  for  in  tbe  Crystal  Flabwa  esbibition.  Mr.  Todd, 

late  with  the  Electric  Constnulioa  OompMiyi  bM  been 

appointed  resident  engineer. 

Bray. — Tbe  electric  lighting  of  Bray,  which  has  been 
ehtniited  to  Meam.  J.  E.  H.  Gordon  and  Co.,  will  be 

carried  out  upon  the  continuous  current  Bystem.  The 
reason  which  bas  led  to  the  adoption  of  this  system  ia 
mainly  because  It  ii  intended  to  establisb  for  next  eeaaoo  a 
service  of  electric  pleasure  launches  for  tbe  seaside.  The 
esplanade  will  be  lighted  by  arc  lamps  and  tbe  remainder 
of  the  town  by  a  combination  of  arc  and  incandeacenL  Hir. 
Holehouse,  chief  draughtsman  to  Messrs.  Gordon,  ii  now 
in  Bray,  taking  details  of  the  mill  in  whieb  it  ii  intended 
to  establish  the  central  station. 

Olower'a  Cablee.— Messrs.  W.  T.  Glover  and  Oo.  widi 

to  call  attention  to  their  new  registered  telegraphic  address — 
"Glovers,  Salford."  We  are  pleased  to  learn  that  this  well- 
knotrn  firm  bas  been  very  busy  all  tbe  summer,  and  bas 
been  obKged  to  put  down  additieoal  pbuit  to  meet  the 
increasing  demind  for  their  manufactures.  They  have 
increased  their  stock  of  wires  and  cables,  so  that  they  can 
now  rely  npon  delireiiog  orders  promptly.  Mr.  Henry 
Edmunds  has  now  returned  from  the  electrical  congress  at 
Frankfort,  and  can  be  consulted  at  Messrs.  Glover  and  Co. 'a 
ofSce,  39,  Vietoria^tceetk  Weetniittter. 

■mpTCM  or  Amtfto's  The  IntNnalioDal 

Klcctric  Company  has  just  completed  the  electric  arrange- 
ments in  tbe  vilU  of  tbe  Empress  at  Corfu.  The  boose 
and  tbe  extensiTe  gardens  are  lighted  by  dectrieity,  tbe 
lamps  and  lustres  and  candelabra  being  for  the  greater  part 
adapted  to  the  Poropeian  style  of  the  bouse.  Incandescent 
lights  are  used  for  the  interior,  and  large  Swan  Umps  light 
the  terrace  and  a  portion  of  the  landscape  around.  A  perfect 
network  of  telephones  and  signals  connects  all  the  portions 
of  tbe  house  and  gardens  with  tbe  town  and  tbe  yaeht 
Htramar,"  that  fides  at  anehor  in  the  porL 

New  Accnmolator  Car. — An  improved  self-contained 
electric  traracar,  fnmt  whicb  considerable  gain  in  economy 
is  expected,  has  just  been  completed,  to  tbe  order  of  tbe 
Birmingham  Tramways  Company,  by  Messrs.  J.  E.  U. 
Gordon  and  Co.,  and  is  expected  to  be  tried  shortly.  The 
car,  whicb  is  a  large  one  carrying  80  passengers,  is  mounted 
on  two  bogie  carriages,  and  is  driven  by  four  motors 
directly  fixed  upon  the  axles  working  at  slow  speed,  llie 
gradual  adoption  of  sbw  speed  direct^lriving  motors  for 
tramway  work,  both  in  ibis  eonntry  as  well  as  in  America, 
seem  to  point  to  this  form  as  that  likely  to  eventually 
survive. 

InflneiMa  HaddMa— We  heard  iocidaiitally 

other  day  that  Mr.  J.  Gray,  the  author  of  the  woik  Oil 

"Influence  Machines,"  is  engaged  upon  experiments  upon 
the  clhciency  of  these  static  electrical  machines,  with  an 
ultimate  idea,  no  doubts  of  investigating  the  poesihiUity  of 
the  use  of  influence  currents  for  lighting.  The  recent 
experiments  of  Tesla,  approaching  tbe  subject  from  the 
dynamo  maehine  side  of  tbe  question,  have  created  m  p«at 
interest  in  high-tension  alternating  currents.  Now  that 
inventors  seem  to  be  applying  their  minds  to  the  utilisation 
of  the  influence  aaehine,  Mir.  Qray'e  rvy  earefnl  work  »i 
this  direetion  will  receive  recognition. 

Honours  for  Prof.  Helmholtz. — The  German 
Emjieror  has  appointed  Prof.  Ut»lmhoil2  to  the  buriour 
of  Privy  Conndllor,  with  tbe  title  of  Bwellenqf,  addreae- 
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ing  him  as  a  m^n  whose  "  great  mind,  alirays  cnf»aged  in  tbo 
puraait  of  tho  puieat  and  bighoet  ideals,  has  in  its  lofty 
<%ht  left  politiea,  and  the  party  intrigitM  connected  with 
thorn,  far  behind  it.  I  and  my  people  are  proud  to  be  able 
to  call  80  eminent  a  man  as  yourself  ours."  The  honour  is 
the  more  appreciited  that  ft  wm  given  on  the  anoirenary 
of  the  birth  of  the  !rtt«  Emperor.  The  high  distinction 
conferred  upon  Prof.  Holmholts  has  created  a  great  impres- 
akm  in  Gtraiany,  being  regarded  m  a  natioiMl  event. 

ITvw  Jraraal. — The  progreai  of  destriea]  science  io 

America  is  nowhere  more  apparent  than  the  room  there 
seems  to  be  for  continual  ad<Utions  to  the  technical  joarDals. 
KtdrieUy  »  the  name  of  the  last  one,  of  which  we  are  in 
noeipt  of  the  eleventh  number.  It  is  published  in  Chicago 
and  New  York.  The  numlj^r  before  us  is  well  printed,  and 
contaitis  a  pictorial  illustration  o(  thrashing  by  electric  light, 
and  photographs  of  different  fomu  of  lightning  discharge, 
the  "Story  of  the  Richmond  road"  (an  interesting  historical 
aketch  by  Frank  J.  Sprague),  and  the  usual  trade  notes.  We 
widentaiMl  that  Mr.  Herhert  Lava  Wehb  baa  an  appoint 
aaent  on  the  Staff  of  the  new  paper,  whieh  we  with  all 

auccess. 

Edinborsti  Aaaooiatioii  of  Soienoe  and  Art. — 
The  first  meeting  for  the  aestioo  of  tfaiennoeiatfam  was  held 

on  Monday,  at  the  Society  of  Arts  Hall,  Edinburgh.  Prizes 
were  awarded,  amouj^t  others,  to  J.  Stephen,  for  a  paper  on 
**11ie  Evolution  of  the  Eteetrie  Telegraph."  Ifir.  James 

M'Laren  exhibited  and  described  an  electromairnetic  gas 

controller,  for  use  in  premises  where  the  electric  light  is 
Qsed,  designed  to  torn  up  the  gas  light  ahoald  the  deetric 
light  break  down.  Mr.  M'Laren  also  described  a  hydro- 
electric lift,  or^e  of  the  features  of  which  was  that  its 
motions  were  regulated  by  a  plunger  whieh  worked  in  a 
mrUnder  filled  with  water  or  lone  other  floid.  Mr.  M'Laren 
waa  thanked  for  his  papers. 

Valaingr  the  Plant  at  Glasg^ow —"With  the 
ultimate  view  qI  acquiring  the  couiial  lighUn-  station 
in  Glasgow,  owned  by  Messrs.  Muir,  Mavor,  and  Coulson, 
Limited,  together  with  the  machinery,  plant,  goodwill,  etc., 
the  £iectric  Lighting  Committee  of  the  Town  Council 
reeantly  received  from  that  company  a  etatemeat  of  the 
value  which  they  put  upon  the  whole  concern,  together 
with  their  balanoe-sheets  for  the  last  three  years.  A  pro 
feerional  aoeonntant  Qii.  James  Moir,  C.A.)  waa  brought  in 
to  report  upon  them,  and  Mr.  Latimer  Clark  was  called  to 
bis  aid  in  matters  with  which  he  is  professionally  and  prac- 
ticdly  familiar.  It  is  thought  that  the  terms  of  purchase 
will  ihorily  be  agreed  on. 

Tenders  for  Portagal.— The  Municipal  Chamber  if 
Braga  (Portugiai)  urban  and  rural,  invite  tenders,  during 
three  monthe  fime  0th  \mLt  for  the  pobUe  and  private 
lighting  of  the  city  of  Braga,  either  by  meana  of  gas  or  by 

electricity.  The  particulars  and  conditions  for  making 
simultaneous,  but  separate  and  distinct  tenders  for  these 
works  can  be  seen  in  the  Municipal  Offices,  Braga.  Persons 
dcsiron?  of  tendering  should  obtnin  the  officii^!  fi  rm  of 
tender  from  the  offices,  till  ii  \\\)  corructiy,  without  Bu[>er- 
flnone  detafla,  and  tign  it  before  a  public  notary.  Tenders 
containing:  more  than  is  required  in  the  official  form  will  be 
null.  The  basis  for  tendering  both  for  gas  and  electric 
Ughb  wfll  be  17  dele,  (aboot  JBS.  Ida.  9d.)  per  lamp. 

lM5m  BMtrto  Vtamwagr.— It  waa  intended,  as  we 

announced  last  week,  that  the  Roundhay  electric  trim  way 
should  be  opened  yesterday,  but  the  very  wet  weather 
delayed  openMone,a»d  it  it  now  annonnoed  that  the  Kne  wiU 
be  formally  opened  next  Thiuaday.  The  line  is  about  5  J 
miles  long, mostly  through  a  suburb  bordered onoueside  with 
trees— «e  aoitable  a  ran  as  poaaible  ier  omilMid  tinee.  On 


Thur«d.»y  thecommitteo  risited  the  shed  at  Burmantofta,and 
inspected  the  six  cars  which  are  now  ready.  It  was  decided 
to  grant  licenses  to  allow  thMn  to  ran.  A  trial  trip  will 
take  place  in  a  day  or  two.  Mr.  Graff  Baker  has  been 
working  very  hard  to  make  this  line  a  thorough  sucoeMi 
and  baa  gained  many  eonveria  to  the  overhead  aystem. 

BlaaeioiB  Hoaae. — At  a  meeting  of  the  Court  of 
Coniraon  Council  on  the  l.'tth  in.st  .Mr.  G.  E.  Wood  moved 
the  adoption  of  the  report  of  the  General  Purposes  Com- 
mittee to  consider  the  best  means  of  Kghting  the  Mansion 

Houso  hv  flectricily,  and  to  ubfain  and  submit  tenders  and 
estimator  for  the  necessary  works,  and  for  authority  to 
ncpend  a  sum  not  exceeding  £1,900  in  making  the 

neces.'iary  [irraii[;emeiil3.  Mr.  Wood  observed  tb:it  the 
committee  found  that  Mr.  Prcece,  their  adviser,  would 
have  to  report  farther  before  the  installation  eonld  be 

carried  out  entirely,  and  the  committee  now  asked  for 

authority  to  »[>end  this  jCl,.'iOO  in  electric  fittings.  The 
report  was  referred  back  to  tho  committee  for  execution. 

Lame. — The  electric  lighting  of  Lame,  Ireland,  is  now 
being  carried  oat  temporarily  on  the  low4eMion  system. 

The  permanent  installafion  i"?  UoifK^  rapidly  erected,  and 
will  consist  of  bigb-tcuaion  aitcrnaUug  distribution  to  h.md 
transformers,  and  a  low-tenaion  diatribution  to  the  houses. 
There  will  bo  eight  of  these  transformer  centres,  of  b  h.p. 
to  10  h.p.  each.  The  public  lighting  will  be  partly  arc  and 
partly  ineaadeaeent  The  dynamoa  will  be  driven  by  eteam 
engine.?,  the  station  being  in  the  centre  of  the  town.  An 
interesting  point  about  this  installation  is  that  the  high- 
tension  eondueton  will  be  all  placed  io  heavy  inralation 
safe  underground,  and  the  low-tension  mains  will  be  of 
bare  copper  wire,  carrying  current  at  100  volts,  run  over* 
head  along  the  sireete. 

Artenalam. — ^We  are  always  gbid  to  note  the  continued 

and  extending  activity  of  the  younger  firms  of  electrical 
engineers.  The  firm  of  A.  B.  Gill  and  Co.,  dating  from  tho 
earlier  days  of  the  City  GoJUa  eoUefft  work^  baa  advanced 
very  rapidly  into  the  front  rank  ef  dectrieil  sontractors, 
and  the  recent  move  into  imposing  premises  opposite  the 
Houses  of  Parliament  showed  the  progress  both  already 
made  and  promise  of  that  to  come.  We  note  that  this 
firm,  amongst  other  contract*,  hn'.  c  ;nsL  secured  that  for 
fitting  up  the  Mansion  House  National  Safe  Deposit  and 
the  offices  attached.  The  eontinned  increase  of  basineea 
will  shortly  necessitate,  wc  understand,  considerable  exten- 
sion of  their  manufacturing  works  at  Bermondsey.  Besides 
the  nsoal  fitting  Meem.  Oiil  have  their  own  type  of 
dynamo  and  mi^  of  eareful  and  effldent  design. 

Blackpool. — The  following  resolutions  are  stated  to 
have  been  arrived  at  by  the  local  authority  of  Blackpool 
meeting  in  private  last  week,  and  have  been  eommunieated 

to  the  local  paper  :  "  That  tho  clerk  and  accountant  be 
authorised  to  communicate  with  the  following  firms  of 
eleetrteal  enginette  ttpon  the  question  of  maehinery  and 
fittings  for  the  installation  of  electric  lighting  in  this 
district:  Messrs.  Crompton  and  Co.,  Limited,  London; 
Messrs.  S.  Z.  de  Forranti,  Limited,  London ;  Messrs. 
J.  K  H.  Gordon  and  Co.,  and  Messrs.  Shippey  Bros." 
"Resolved  unanimously,  that  tho  chairman  and  clerk  bo 
authorised  to  interview  the  general  managers  of  the  Lanca- 
■hire  and  Torkahire  and  I<ondon  and  North-Weetera 
Railway  upon  the  question  of  electric  lighting  their  various 
properties  in  this  district,  with  power  to  interview  other 
large  employers  of  labovr,  and  ooenpiers  of  workshopa" 

Dnpvlmtimia. — Several  of  the  eorporadone  of  oar 

larger  towns  have  fli 'iTmined,  not  only  to  employ  the 
services  of  an  electrical  expert,  but  to  see  for  thenuelvee 
brfeve  eommitting  Ihenuelvee  to  the  expeaditnre  aeeemary 
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for  town  lighting  by  eloctricity.  The  members  of  the 
Glasgow  Corporation  recently  had  a  jaunt  to  Frankfor^ 
and  Uut  wa«ik  »  aiiDilar  party  daparted  from  Gbarli^ 
Cross  by  the  clnb-tniin  for  Paris.  The  party  consisted  of 
Air.  Alderman  Carey,  Mr.  LaicellaB  Carr,  the  town  clerk,  and 
<ha  borough  enginaar  of  Gbidifll  and  tbair  eoniulting  elec- 
trical engineer,  who  were  deputed  by  the  Cardiff  Town 
Council  to  visit  the  Frankfort  Electrical  Exhibition  in  view 
of  the  proposed  adoption  of  electric  lighting  in  Oitrdifr. 
Bandaa  IVuikfort  the  dapotatkm  will  vkit  Fluii,  Brutaate, 
Cologno,  Berlin,  and  Vienna,  and  on  returning  to  England 
they  will  vicit  Leeds  and  several  of  the  Yorkshire  towns,  to 
inapeot  tbe  elaetrie  Il|^t  inatallatioiia. 

OlMgvw  lln  Bflcadd  Mid  flM  TielaplmM.--By 

the  adoption  of  a  special  form  of  portable  telephone,  the 
efficiency  of  the  Glasgow  Fire  Brigade  is  likely  to  be  cou- 
atderably  ineraaaaii  AboQt  six  mooCbB  ago  the  National 
Telephone  Company,  on  the  suggeation  of  Fircmaster 
Paterson,  fitt^Kl  up  a  telephone  specially  adapteil  for  brigailo 
purposes^  and  as  a  result  of  the  experiment  the  hose  and 
ladder  carriages  will  now  carry  it  at  every  turn  out  The 
telephone  is  enclosed  in  a  small  box,  and  compi  iscs  a  com 
plete  receiver,  transmitter,  and  magneto  call  bell,  no  battery 
being  required.  On  the  arrival  of  a  bri^a  at  a  fire,  one 
or  more  of  thef5C  portable  telephones  is  at  once  attached  to 
the  nearest  fire-alarm  box,  and  commnnicatioti  is  established 
with  headquarters.  The  detachment  engaged  at  the  ont- 
braak  i>  thn»  kept  thoroughly  in  touch  with  the  rest  of  the 
system.  The  aeh'ant'igo  of  this  important  addition  to  the 
brigade  plant  has  already  been  proved  on  several  occa- 
sions. Ko  other  brigade  in  the  Idngdooi,  it  fit  stated,  liaa 
as  yet  made  use  of  the  telephone  for  such  a  purpose. 

New  St  Jamea'a  and  Pall  Moll  Station.— A 
new  central  electric  supply  station  is  being  erected  by  the 
8t  Jamea'a  and  Pkll  HaD  Elaetrie  Light  Company  for  the 

supply  of  the  upper  portion  of  their  district,  con.sisting  of 
the  very  desirable  regton  from  Eegent-stroet  to  Oxford- 
street  Tha  nair  station  is  in  Oamaby-atreet,  oat  of  Beak- 
akneCk  near  the  JPIeeadtUy  end  ol  Begent-street,  and  work 
is  now  proceeding  upon  the  bnildings.  The  Carnaby-atrcet 
station  will  cout&iu  3,000  h.p.,  with  the  same  type  of 
arrangement  adopted  in  the  Mason's-yard  station.  The 
three  largo  engines  and  dynamos  which  have  attracted  so 
much  attention  in  the  central  station  of  the  Naval  Exhibi- 
tion hsTe  bean  pwdiaaad  by  the  St  Jamea's  and  Fkdl  Mall 
Company  for  this  new  station.  These  are  of  300  h.p.  each. 
Other  setfi,  each  of  300  b.ph,  will  be  installed,  but  plans  are 
DOW  being  got  out  for  two  sete  of  600-b.p.  engines  and 
dynamos.  Huge  trnnk  oiaiuB  will  join  the  two  stations, 
and  these,  part  of  which  are  already  laid,  are  us^  to  supply 
the  northern  district  pending  the  opening  of  the  Carnaby- 
street  station^  whieh  ia  not  oKpeeted  to  be  ready  nntil  next 
year's  winter  season.  It  may  be  interesting  to  add  that,  from 
the  published  returns  of  the  St.  James's  Company,  a  rerenue 
of  £2l,4M  has  been  earned  at  their  Maaon'e-yMd  atation 
on  the  first  three  quarters  ttt  the  year,  aa  against  XD,6S7 

for  the  precedint'  yenr 

How  Basineaa  ia  Lost. — We  undentand  that  in 
many  mining  districts  in  New  Zealand  small  dynamoa  are 
being  intradacad  for  lighting  purposes.    In  some  parte  the 

dynamos  are  driven  off  an  engine  burning  coal  or  wood,  but 
in  many  pUces  an  engine  is  not  permissible.  The  motor 
most  appreciated  seems  to  be  the  Pelton  waterwheeL  This 

waterwheel  is  of  American  manufacture,  the  head  nfficcs 
being  at  San  Francisco.  A  No.  3  motor  has  a  wheel  12ia.  in 
diameter.and  can  be  coupled  direct  to  the  dynamo  slurft  The 

bead  of  water  required  must  suflicc  to  give  a  ])rc9^sur(!  of 
1  iOlb.  per  square  inc^^iV'  ^  <t|>ccd  of 

rcvolu^^  ^^^^^  ainui|j 


about  65  incandescent  lamps  of  16  c.p.  can  be 
run.  The  Americans  have  flooded  the  odooitt 
with  advertiaementa  of  their  warsa,  and  similar  pf 
ductions  of  English  manufactures  are  almost  unkno»u 
In  score.s  of  cases  wheie  water  ia  available  I'elton  wheeb 
are  being  u$od  or  suggested,  not  only  for  eleetricnl,  httt  for 
other  purposes  where  power  is  required.  Most  Eng';-: 
men  seem  to  imagine  that  their  wares  are  known  every- 
where, but  this  is  a  mistake,  and  the  American  bonnea  are 
not  slow  to  take  advantage  of  it.  Quite  recently  we  hare 
seen  colonial  indents  for  electric  light  plants  which  in  ertrj 
case  specified  Pelton  waterwheeU — in  fact,  talking  with  & 
gentleman  only  just  retamed  from  one  ol  the  miaia- 
districts,  it  seems  that  no  other  umihw  aftpemtaa  ia  knova 

In  somf  jilaces. 

Edison's  Eleotrio  Tnun.— We  usually  hear  aoora  ia 
Europe  ahont  Ediaon'a  new  inventions  than  they  do  ia 

America  itself.  The  evening  journals  have  been  accordir.^ 
great  pronfinonc:'  for  the  last  few  days  to  Cdison's  new 
electric  tram.  W  c  vcniurod  to  suggest  last  week  that  thii 
might  be  simply  a  medication  of  the  cloeed-condu:; 
system,  but  it  would  seem  from  fuller  particular*  publiiht  : 
that  it  ia  hardly  even  that  The  "  new  electric  street  m 
inTOntion,"  saya  tJte  eaUe  aoeoimt,  **»  that  a  currant 
passes  down  by  one  line  of  rails,  is  picked  up  by  a  hu, 
passes  through  the  motor,  and  rcttirns  through  the  other 
line  of  rails  to  the  central  power  station."  Nothing  verj 
new  in  that  Let  us  see  what  further  there  seems  to  be. 
'*  The  lower  the  voltage  the  less  is  the  insulation  necessary," 
.  .  .  "the  voltage  of  Edison's  system  is  under  lOQ 
Tolta,**  .  .  .  **  a  track  of  a  quarter  of  a  mile  waa  hud, 
part  on  a  grade  of  300ft.  to  the  mile  with  several  sharp 
curves."  .  .  .  The  chief  feature  is  the  pick-up.  Tkt 
invention  acts  well  under  six  inches  of  mud  and  water. 
Details  are  withheld."  It  ia  true  that  tibia  secwunt  eomcs 
from  an  untechnical  source,  and  new  ideas  m&y  have  been 
carried  out.  But  with  the  information  before  them,  it  is 
indeed  strange  that  Edison  ahoold  he  ersdited  in  En^iik 
papers  with  work  on  direct  current  8Up|)ly,  with  a  pick-up 
trom  the  rails  for  electric  tram  linos,  when  in  our  own  eoontij 
Mr.  Magnus  Tolk  at  Brighton  haa  shown  the  aelaal  veanhs 
with  an  eleetrio  railway  ei  this  Und  for  yean. 

Water  Power  Lighting  for  Inverness.  —  Last 

Satunlay  the  Special  Committee  of  the  Inverness  Pob>* 
Commissioners,  which  has  been  appointed  to  make  enquiries 
as  to  the  best  meena  of  introdneiiig  the  eleetrie  light  inle 
Inverness,  met  Mr.  James  Frascr,  C.R,  Inrerncss,  antl  Mr. 
F.  W.  Lowe,  representative  of  Mr.  Frederick  Nell, 
hydraulic  engineer,  London,  the  engineera  appointed  to 
make  a  report  on  the  scheme,  and  accompanied  them  along 
the  whole  line  of  the  Caledonian  Canal.    Provost  IIom 
accumpaiu&ii  the  party,  which  included  Bailie  Jonathaa 
Boss,  Mr.  A.  J.  M'Ritchie,  solicitor,  and  lir.  Ifaodonald, 
water  manager.     The   scheme  which  most  favourably 
impressed  the  engineers  and  the  Commissiooora  was  one 
by  whieh  water  power  shoold  be  obtained  from  the 
canal  at  the   point  opposite   Holm   Mills,    where  the 
Kiver  Nees  flows  close  by.    At  this  point  a  fall  of 
about  36ft  could  be  obtained,  sufficient  to  give  aboot 
400  h.p.   This  would  more  than  meet  the  requirementi 
of  the  town ;  and  in  course  of  an  interview  with  th..* 
Commisaiouers,   Mr.   Davidson,   the  resident  engineer, 
did  not  seem  to  think  that  the  Canal  Commiasionsrs 
would  object  to  the  necessary  supply  of  w.ucr.  At 

present  the  Commisaiuneiii  h;ive,  owing  to  the  growth  <ii 
the  town  and  the  rapidly -increasing  coui>uu)pttv>n  ut  ga, 
been  called  opon  to  expend  about  £10,000  on  new  plant 
,nd  machinery  ;  and  it  is  estimated  that  all  the  streota  and 
k  Ijiiildings  in  luverueiis  can  be  lit  up  with  dt^cuiciij' 
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for  about  half  that  ?'(m  ^TesarR.  Fraser  and  Lowd's  npoA 
is  therefore  beiag  awaited  with  iuterest. 

Crrstal  PmImw  Stootrieal  SsbOltloB.— The  quea- 

iioti  whether  or  not  the  electrical  exhiUtioo,  to  be  opened 
at  the  Crystal  Palace  on  the  lot  of  January  next,  will  be 
thoroughly  rei>re8entativo  is  most  satisfactorily  answered 
by  the  high  standing  of  the  firms  who  have  already  sent 
in  applications  for  space,  and  by  the  varied  nature  of  their 
ozhibit«.  That  the  exhibition  will  form  a  complete  record 
of  10  yean*  progrea  ii  dow  a  matter  of  aliaolote  certainty. 
The  rcqncsts  for  space — which  already  exceed  a  total  of 
200 — include  electric  lighting  planta  for  country  and  town 
homea,  for  niooa,  for  ateamihfpa,  for  railway  traine,  and 
even  for  private  carriages.  There  mo  also  incliulcil  the 
newest  forms  of  motors,  generators,  accumulators,  and 
other  maelifoery  employed  for  producing  and  storing  elec- 
tricity.  Not  only  will  tha  moat  emiiMit  British  electrical 
and  engineering  firms,  with  scarcely  an  e.xcf^pti'>ri,  bo 
represented,  but  several  ui  the  more  impurt;iiii  exhibits 
at  the  Frankfort  £zlubition  irill  be  transferred  to  the 
Crystal  Palace.  The  apparatus  section  will  include  a 
complete  set  of  8ir  William  Thomson's  standard  electric 
inatrumonts^  the  lateat  improvements  in  talephony  and* 
telegraphy,  new  electro-rawlical  and  electro-thermic  apjMi 
ratus,  and  also  the  most  recent  electrical  appliauees  for  war 
purposes,  blasting,  and  signalling.  Specid  buildings  are 
now  in  course  of  erection  for  boilers  and  other  heavy 
machinery.  The  vast  space  in  the  grand  central  nave  and 
galleries  ia  now  in  course  of  allotment,  and  the  various 
eonrts,  eonoart  hall,  theatre,  picture  gallery,  museum, 
dining  saloons,  etc.,  each  of  which  will  be  usc<i  to  illustrate 
ditferent  systems  of  domestic  lighting  and  decoration,  will 
shortly  bo  allottad. 

Tillmie  Currenta  and  BrvpltoBB. — M.  Palmieri 
baa  made  a  series  of  observations  at  the  occasion  of  the  last 
emption  of  Vesuvius,  with  reference  to  which  he  has  pre- 
sented the  following  report  to  the  Royal  Academy  of 
Nap!*"--  •  "  Last  year  I  informed  the  Academy  iif  two 
phenomena  which  I  have  noted  at  the  Vesuvius  Observatory 
daring  the  aolar  edipae  of  Jnna  17,  parttal  at,  that  point — 
(1)  a  great  recnidcsccnco  of  the  dynamic  activity  of  the 
crater  of  Vesuvius,  a  recrudesceuce  announced  by  abundant 
am<dEe,  emitted  with  foree,  and  ooloured  red  by  the 
chloride  of  iron,  which  is  forced  out  In  great  iiLiantity  ;  by 
strong  detonatioDS  and  repeated  rumblings ;  and  by  a  large 
wmber  of  tacaadeaeent  projecUlea  dnt  out  to  a  great 
height  (2)  The  needle  of  the  galvanometer  inserted  in 
the  circuit  of  the  telluric  current  underwent  oscillations 
so  continuous  and  so  strong  that  it  was  imi>os8ible 
to  take  the  definite  galvanometric  values  of  this 
current.  I  stated  that  the  first  of  these  facta  wore 
conformable  to  the  law  enounced  by  myself — a  law 
ealabliabod  not  only  by  my  own  obearvations  daring 
many  yean,  but  by  retrospective  stuJy  of  all  the  great 
eruptions  of  Vesuvius,  which  have  always  taken  place  at 
the  tbne  of  the  now  moon  er  at  full  moon.  I  had  no 
explanation  to  offer  of  the  second  fact,  and  awaited  opirar 
tonity  of  further  obsetvation.  During  the  eclipse  of  7  th 
June  this  year,  an  eruptive  phase  sniteiently  wdl  marked 
was  produced  in  the  aiternoon,  aceompanied  by  the  same 
oscillatory  movements  of  the  new  instruments  substituted 
for  the  old  galvanometer,  which  were  repeated  iu  exactly 
the  same  manner.  It  cannot  therefore  be  pretended  that 
this  w^9  H  merely  fortuitous  coincidence." 

OenevA. — ^The  Swiss  industries  have  achieved  a  position 
in  the  forefront  of  modem  progress,  in  spite  of  the  want  of 

coal  and  minerals,  by  the  c.xteiulo<l  ntilis-ition  of  Ihcirsplendid 

water  power.  Amongst  the  municipalities,  Qeueva  has  set 
a  Ins  nample  of  tha  uw  of  the  toriiinea  for  the  supply  of 


force,  und  a  magnificent  publication  published  under  the 
auspices  of  the  town  authorities,  entitled  "Utilisation  des 
Forces  Motrices  du  Khone^* gives  full  particulars,  drawings, 
and  descriptions  of  these  remarkable  works,  carried  out 
under  the  direction  of  their  engineer,  M.  Tb.  Turretini. 
The  Lake  of  Geneva,  in  iqplte  of  its  laigeoKlenttBQflbrseoii- 
siderable  variations  during  the  sea.son.  In  passing  Geneva 
the  Khone  flows  in  two  waterways  surrounding  an  island. 
It  waa  therefore  poadble  by  barring  one  arm  to  have  the 
other  free  during  progress  of  the  work.  A  whole  system,  com- 
prising reservoirs,  buildings,  turbines,  and  complete  unde^ 
ground  network  of  pipes  for  the  distribution  of  force, is  esta* 
blished.  Twenty  turbfoes,  capable  of  giving  i.  tOO  h  p.,  supply 
water  at  two  pressures — GO  metres  and  140  metres.  An 
immense  reservoir,  containing  6,000,000  gallons  and  coating 
iB10,000,  allows  the  imtallalion  to  work  night  and  day. 
The  works,  not  yet  quite  complete,  are  for  three  puriMjses — 
the  regulation  of  the  water  of  the  lake,  the  furnishing  of 
power,  ai^  the  earrjring  out  of  a  main  dndoage  aebeme. 
This  latter  has  already  greatly  reduced  the  caaes  of  typhoid 
fever,  which  are  now  only  nine  per  year.  The  number  of 
motors  is  ahont  390,  of  a  total  of  160^000  h.p^,  not  all,  of 
course,  used  at  one  time.  These  range  from  }  h.p.  up  to  625 
h.p.,  the  latter  being  used  for  electric  lighting.  The  total 
cost  was  7,000,000  marks,  of  which  1,000,000  waa  a  sob* 
vention  from  other  cantons.  The  power  ii  aold  30  per 
cent,  below  cost.  The  inatallation  has  been  eaniad  01^  by 
Mcs.'srs.  F-schcr,  Wyss,  and  Co.,  of  Zurich. 

Elootrio  Laanches  tuid  Light  for  FaigntotL—M 
the  meeting  of  the  Paignton  Local  Board  on  Monday,  an 

interesting  ((ueation  was  raised.  Mr  W.  Robertson,  director 
of  the  Paignton  Promenade  Pier  and  Torquay  Ferry,  wrote 
that  he  was  about  to  contnet  for  several  launches  dealgued 
and  constructed  for  service  between  Torquay  and  Paignton 
He  contemplated  having  yiaxt  of  those  launches  propelled 
by  electric  motors,  and  in  order  to  charge  these  lauocbee 
it  was  necessary  to  erect  a  charging  atattoo,  propody 
equipped  with  steam  engines  and  dynamos.  The  same 
establishment  could  be  arranged  so  as  to  supply  electric 
light  to  the  town  of  Pdgntoo  or  to  certain  portions  of  it 
Before  deciding  tipon  the  povrer  of  the  engines  and 
dynamos  to  bo  put  down,  he  would  be  glad  to  have  the 
views  of  the  Local  Board  on  the  subject,  partieubrly 
whether  in  the  event  of  his  providing  siifTicient  power 
to  ^troduce  electricity  to  light  the  whole  of  Paignton  the 
Board  would  adopt  that  mode  of  lighting,  and  if  so,  what 
amount  per  annum  the  Board  would  be  prepared  to  pay  for 
the  same,  and  further,  how  many  arc  lamps  the  Board 
would  undertake  to  pay  for,  and  how  much  for  each  per 
hour  of,  say,  1,200  cp.  Several  members  supported  the 
idea.  The  chairman  said  the  question  which  arose  was 
whether  if  anything  waa  to  be  done  in  the  way  of  electric 
lifting,  it  would  not  be  better  for  the  Board  to  undertake 
it  and  supply  it  to  Mr.  Robertson  rpther  than  for  Mr. 
Robertson  to  have  a  monopoly  and  supply  the  Board.  If 
Hr.  Robertson  obtained  a  provisional  order  and  the  Board 

wanted  to  make  terms  with  him  thoy  would  have  to  ]>ay 

for  it,  whereas  if  the  Board  obtained  an  order  they  would 
be  in  a  position  to  make  terms  with  Mr.  Bobertson  or 

to  undertake  tbo  Work  themselves.  Dr.  Vickera  said  they 
had  a  null  stream,  and  if  this  could  be  used  it  would  be 
cheaper  tiian  steam.  Mr.  Bridgman  said  he  had  been 
searching  for  particulars  with  regard  to  the  question  of 
electric  lighting,  but  he  had  been  rather  reticent  because 
they  had  a  gas  compuiy  in  Paignton.  Mow,  however, 
tbat  aomeone  proposed  to  move  in  the  matter,  he  thought 
the  Board  should  take  the  question  np,  and  apply  for  a 
provisional  order.  lie  moved  that  the  subject  bo  referred 
toacommitteeof  the  whole  Boaid.  This  was  earned. 
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SHIPLIGHTING  BY  ELECTRICITY. 


The  iin|X)rtance  of  ahiplighting  by  electricity  can  hardly 
lie  overestimated.  At  a  time  when  land  lighting  scomod 
doomed  to  failure  shiplighting  was  favourably  received, 
and  the  orders  given  out  for  such  lighting  kept  many  a 
firm  going.  Progress,  however,  has  taken  place  in  such 
lighting  as  in  onlinary  station  work,  but  even  now  there 
is  too  much  work  which  partakes  of  the  character  of 
"  vamping."  Wo  have,  therefore,  much  pleasure  in  giving 
extracts  from  a  new  work  on  "  Shiplighting,"  by  Mr. 
Sunderland,  electrical  engineer  at  the  Leven  Shipbuilding 
Yard,  Dumbarton,  to  be  shortly  published  by  Messrs. 
Biggs  and  Co.,  of  139-140,  Salisbury-court,  Ixindon,  E.C. 
Mr.  Sunderland  is  a  most  practical  man,  and  whatever  he 
says  has  been  proved  by  experience. — [Ed.  E.E.] 

In  lighting  a  ship  the  three  main  considerations  are : 

1.  The  generating  plant 

2.  The  system  of  distribution. 

3.  The  fittings. 

The  generating  plant  consists  of  (1)  the  engine,  and  (2) 
the  dynamos.  In  selecting  plant,  people  are  often  apt  to 
attach  too  much  im{K)rtance  to  first  cost,  forgetting  that  a 
very  cheap  machine  may  turn  out  to  be  a  very  dear  one  in 
the  end  on  account  of  repairs,  besides  which  there  is  the 
risk  of  the  annoyance  through  stoppage  of  the  lit^ht.  In 
these  days,  when  so  many  improvements  are  being  made  in 
the  machinery  and  methods  of  turning  out  work,  it  is 
impossible  to  make  any  hard  and  fast  rule  as  to  what  plant 
ought  to  cost,  but  care  should  always  bo  taken  that  the 
plant  supplied  is  thoroughly  good,  no  matter  what  the  cost. 
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engine.  Some  of  them,  however,  are  too  difficult  lo  gel  ii, 
and  the  marine  engineers  are  afraid  to  touch  them.  An 
engine  of  this  typo  intended  for  ship  use  should  be  so  made 
that  the  casings  can  be  removed  in  a  very  short  time  and 
all  cho  working  |>arts  easily  accessible.  Their  main  advan 
tagcs  are  that  they  are  efficient;  that  the  pressure  being  oo 
one  side  only,  the  bearings  may  be  very  easy  without 
knocking;  and,  being  cased  in  and  self-oiling,  they  are  rerj 
clean,  thus  not  requiring  much  attention. 

The  governor  is  another  im|K>rtant  {>oinL  I  have  found 
the  Pickering  and  the  Acme  to  he  the  best.  There  is  still, 
however,  a  want  in  this  direction  as  with  the  best  governon 
to  be  obtained  at  present,  attention  has  always  to  be  |»id 
when  the  lights  arc  switched  ofT  to  prevent  the  potential 
from  rising  to  high.  There  is,  of  course,  the  Parsoni 
electric  governor,  a  most  ingenious  apparatus,  but  it  is  not 
applicable  to  every  engine ;  and  I  think  there  is  still  a 
great  field  for  a  simple  governor  controlled  by  the  dynamo, 
and  applicable  to  8low-:;|>eed  engines. 

Some  years  ago  it  was  very  common  to  see  electric  light 
engines  with  tachometers  attached,  so  as  to  constantly  indi- 
cate the  ipee*!.  This,  however,  is  quite  unnecessary,  m  do 
one  wants  to  know  the  s[>eed  so  long  as  the  potential  ii 
constant.  The  voltmeter  tells  you  this  at  a  glance.  As 
tho  speed  necessary  to  keep  the  potential  constant  varies 
with  the  number  of  lamps  in  circuit,  it  is  a  very  awkwanl 
and  unsatisf  ictory  thing  to  work  with  a  tachometer  instead 
of  a  voltmeter.  It  is  always  a  good  thing,  however,  to  hare 
a  tachometer  in  case  you  find  that  with  full  steam  on  yoQ 
cannot  keep  up  the  potential,  aa  you  can  then  ascertain 


Flo.  1.— Main  lioaitl  to  be  u^ed  with  Two  I>ynamoe. 

In  choosing  plant  we  must  carefully  consider  at  what 
Et)eed  we  must  have  it  running.  Within  certain  limits  the 
slower  tho  engine  and  the  faster  the  dynamos  the  better,  as 
any  irregularity  in  the  speed  of  tho  engine  docs  not  show 
in  the  dynamos,  and  a  slow-speed  engine  is  easier  taken  care 
of  than  a  high-speed  one.  As  the  use  of  belts  on  board 
shin  is  seldom  practicable  owing  to  want  of  space 
and  other  considerations,  and  as  spur  wheel  gearing 
is  troublesome,  it  has  been  found  roost  satisfactory  to 
run  the  engines  and  dynamos  coupled  direct  to  each  other. 
With  this  arrangement  we  cannot  have  a  slow-si)eed  engine 
and  a  high-speed  dynamo.  We  do  not  wish  too  high  a 
speed  in  the  engine,  and  if  we  have  too  slow  a  speed  any 
irregularity  will  tell  on  the  potential  at  once  and  cause  an 
unpleasant  jumping  of  tho  lights,  which  will  be  increased  if 
the  armature  is  not  |>erfectly  balanced.  I  should  therefore 
l>refer  a  medium,  say,  about  300  revolutions  per  minute, 
and  preferably  a  two  crank  engine,  as  with  them  the  arma- 
ture runs  more  steadily.  They  should  bo  as  simple  and 
easy  to  get  at  as  possible,  so  that  any  engineer  without 
special  experience  may  readily  repair  them. 

Some  engines  though  not  difficult  to  manage,  when  you 
know  them,  ore,  owing  to  the  way  they  are  closed  in,  very 
diiUcult  to  understand  at  first,  and  marine  engineers  have 
so  many  small  engines  to  attend  to  nowadays  that  they 
can't  devote  much  time  to  them. 

For  this  reason,  a  small  compound  double-acting  engine 
of  the  marine  type  would  be  most  satisfactory  were  it  not 
that  the  high  speed  often  slackens  tho  bearings  and  causes 
them  to  knock  in  a  very  disagreeable  way. 

liotary  high-speed  engines  are  frequently  used,  and  they 
have  tho  advantage  of  compactness  and  simplicity,  but 
they  uso  a  groat  deal  of  stoam  per  electrical  horse-)>ower. 

Tho  class  of  engine  which  seems  to  havo  given  most 
satiafaction  in  driving  dynamos  direct  is  the  single-acting 


Fl".  2.— Section  of  a  Two  way  Junction-box. 

whether  the  engines  and  dynamo  are  going  at  their  proper 
?j)eed.  If  they  are  not,  then  you  know  that  either  the 
steam  pressure  is  down  or  there  is  something  the  matter 
with  the  engine.  If  they  are,  then  you  know  that  the  fauli 
lies  in  the  dyn  imos. 

The  best  way  is  to  have  one  portable  tachometer,  wbick 
can  be  applied  by  hand  to  any  of  the  dynamos,  or  to  anj 
other  machine,  and  the  s{>eed  ascertauied  at  a  glance, 
rhe  oiling  arrangements  should  always  be  made  as  perfect 
:i8  possible,  care  being  taken  that  no  oil  can  be  splashed 
on  the  dynamo.  Tho  dynamo  also  should  be  made 
.ts  simple  and  accessible  as  possible.  Good  workmanship, 
with  strong  mechanical  construction  and  simplicity,  i* 
>)ften  of  more  importance  than  groat  electrical  elBciencj' 
At  the  same  time  there  is  no  reason  why  all  four  should 
not  be  combined.  It  is  always  advisable  to  have  more  than 
one  dynamo  if  the  ship  is  large  enough  to  aflford  it,  as  io 
the  case  of  a  mishap)  to  one  a  large  number  of  lights  may 
1)0  supplied  by  the  other  or  others,  as  the  case  may  be. 
They  should  never  be  made  too  large,  as  it  becomei 
difficult  to  take  them  apart  for  inspection  or  repairs.  A 
dynamo  capable  of  supplying  300  lights  of  16  c.p.  i«ai 
large  as  I  should  care  to  put  into  a  ship,  while  one  capable 
of  supplying  about  'JOO  is  a  nice  handy  size. 

Tho  commutators  which  have  been  found  to  answer  best 
are  those  having  narrow  segments  made  of  hard-dra«n 
copper  insulated  with  mica.  Care  should  be  taken  that 
the  armature  is  properly  balanced  and  runs  jierfectly  tru*- 
Brushes,  of  which  there  should  bo  always  at  least  four, 
two  a  side,  should  be  made  to  bear  upon  tho  commutator 
by  means  of  springs,  tho  pressure  of  which  should  be 
:tdju8table  while  the  machine  is  runnioK.  and  they  should 
be  provided  with  a  simple  arrangement  for  lifting  them  of 
without  altering  the  set  of  the  springs.  Material  which  it 
liable  to  absorb  moisture  should  never  be  used  to  ioMiUU 
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the  commutator.  I  was  recently  called  upon  to  •zamine  a 
dynamo  which  would  ^ive  no  current  at  all  when  running 
at  full  ^eed.  On  testing,  I  found  all  the  connections  and 
general  innibtion  perfect.  Aa  the  commutator  was  insu- 
lated with  asbestos,  I  came  to  the  conclusion  that  the  fault 
was  due  to  moisture.  The  commutator  was  disconnected 
and  tested,  whan  tlM  insulation  came  out  very  low.  It  was 
(hen  put  into  an  oven  and  roaated  for  some  time,  and  the 
inraUtion  became  as  good  as  ever.  When  joined  up  again 
the  dynamo  gave  no  more  trouble. 

A  voltmeter  should  bo  attached  to  each  dynamo,  and  so 
placed  that  it  can  easily  be  seen  from  the  itop-valve.  Fuses 
should  be  put  on  to  botb  leads  as  near  the  dynamo  as 
IKJSsfble.  Tke  teade  ahould  then  be  led  to  the  main  switch- 
board, which,  if  there  is  more  thun  one  (iynani  i,  should 
be  so  arranged  that  any  d  vnamo  can  be  connected  in  a  few 
■"«*&»  Of  the  wiring.  An  annetor  sboald 


Double  wiring  should  always  be  used  in  the  proximity  of 
the  compass. 

One  of  the  greatest  troubles  to  be  overcone  in  ship- 
lighting  is  the  presence  of  water,  which  gets  into  the 
fittings  and  causes  mischief.  This  is  much  less  liable  to 
occur  with  the  concentric  fittings  of  the  single  system 
than  it  is  where  two  wires  are  led  down  through  a  tube. 
Tbo  use  of  one  wire  greatly  simplifies  everything,  and  on  a 
ship,  where  there  is  often  a  great  number  of  wires  and 
very  little  rooiii  for  them,  this  is  a  great  advantage.  By 
using  a  system  of  sub  division,  faults  are  more  easily  found 
out  and  put  right  than  with  the  old  system. 

At  Leven  Shipyard,  Dumbarton,  this  system  has  been 
used  for  some  time,  and  considerable  improvements  have 
been  made  in  it.  The  aim  always  in  view  is  to  make  every 
part  of  insulated  circuit  watertight.  The  ship  is  divided 
into  laetloiu,  anda  main  lead  ii  ma  bom  a  foM  andswUdi 
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be  fixed  on  the  main  board,  and  arranged  with  flexible 
loads  and  clipe,  so  that  it  may  be  instantly  connected  to 
measure  the  current  passing  from  any  dynamo.  The 
(irincipal  object  in  having  an  ammeter  is  that  the  man  in 
charge  may  know  when  a  dynamo  has  its  full  load,  and  to 
enable  him  to  distribute  the  work  equally  ovar  all  the 
machines.  The  only  instruments  suitable  for  measuring 
poteotial  on  board  ship  are  the  Thomson  marine  voltmeter 
and  the  Cardew  voltmeter.  The  former  is  much  more  able 
to  stand  the  vibration  than  the  latter.  Sir  William 
Thomson  has  also  designed  a  marine  ammeter  on  the  same 
principle,  which  ha-s  prove<l  very  satisfactory. 

We  will  now  look  at  the  question  of  distribution.  There 
are  practically  two  systems  —the  double- wire  system  and  the 
single  wire  syitam,  the  thre«*wire  system  being  seldom  or 
never  used  on  board  ship. 


on  the  main  board  to  an  auxiliary  board  placed  in  a  con- 
voniont  i):irt  uf  each  section.  From  this  auxiliary  board 
wires  are  carried  to  groups  of  not  more  than  eight  lights. 
Each  wire  it  made  urge  enough  to  carry  eight  lamps  afe 
1,000  amperes  per  square  inch,  and  this  siae  is  adhered  to 
throughout.  There  is  a  switch  and  fuse  on  each  wire 
designed  to  carry  eight  lamps  of  16  c.p.  Thev  are  easily  ^ot 
at,  and  nootber  fuses  are  necessary  to  protect  the  wires.  After 
leaving  the  fuse,  each  wire  passes  along  a  wood  casing  to 
the  first  lamp  in  its  group ;  here  it  is  led  into  a  back-block 
made  of  teak  boiled  in  paraffin,  to  which  is  attached  a 
watertight  junction  box  having  one  or  more  stufTing-buxcs 
on  its  side.  Through  one  of  the  stufling-boxes  the  wire  is 
drawn  alter  it  has  bMn  bared  at  the  end.  It  is  then  attached 
to  a  screw  junction,  and  from  this  junction  another  wire  is 
led  out  in  the  same  way  to  the  next  lamp ;  or  if  the  eireuit 
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In  tbe  double-wire  system  a  wire  is  led  from  eaeh  pole  of  | 

the  dynamo  to  the  lamps,  and  in  the  single  wire  system  a 
wire  IS  led  from  one  jwle  of  the  dynamo  to  one  side  of  the 
lamps,  the  other  side  and  the  other  pole  being  connected  to 
the  hull  of  the  ship.  I  put  it  in  this  way  to  avoid  the 
terms  positive  and  negauve,  for  reasons  to  wbieh  I  shall 
a!!mlo  further  on.  To  these  we  might  a<ld  the  concentric 
system,  which  is  closely  allied  to  single  wiring.  In  it  one 
conductor  is  placed  inside  the  other,  and  as  in  most  c.ifcs 
the  outside  conductor  touches  the  ship's  side  at  some 
points  it  is  practically  a  single-wire  system. 

There  is  great  diversity  of  opinion  aa  to  whether  the 
single  wire  system  should  ever  be  used  at  all,  and  a  great 
deal  has  been  said  againstjt,  but  it  should  he  1x)rne  in  mind 
that  it  has  important  advantages,  and  that  single  wiring 
does  not  necessarily  mean  shoddy  work,  as  some  are  led  to 
suppose.  The  principal  disadvantage  is  the  effect  on  the 
compasses,  and  on  that  account  the  single-wire  system  pure 
and  aimiiJo  thooU  aerar  be  need  wrooglmat  the  ahipi 


splits  here,  two,  or  perhaps  three,  wires  are  led  oat,  ttaktag 

four  wires  in  ul!.  In  [inicticc,  however,  it  is  found  that  very 
few  four  way  boxes  am  rciiuirtMl.  In  this  way  the  wire  is 
carried  on  until  the  la.st  !am]>  of  the  group  is  reached.  The 
stock  of  the  |)endaut  is  screwed  into  the  box,  closing  it  up^ 
and  making  it  watertight  The  pendant  eoming  under  tne 
head  of  fittings,  it  willbc  sufficient  at  present  to  say  that 
the  stock  and  junction-box  form  part  of  the  return.  From 
the  outside  of  the  box  an  insulated  wire  is  If  it  is 

desired  to  have  a  separate  switch  on  the  lamp,  this  wire  is 
led  to  the  switch,  thence  through  a  fuse  to  earth;  but  if  no 
switch  is  wanted,  a  small  fuse  is  attarhe<l  to  the  junction-box, 
and  the  wire  is  led  from  it  direct  to  c n  th  When  I  say  earth, 
I,  of  course,  mean  the  hull  of  the  ship.  The  earth  wires 
are  joined  to  the  skin  of  the  ship  by  a  |in.  brass  screw  and 
a  white  brass  washer,  the  iron  being  carefully  cleaned  first, 
and  the  pin  then  screwed  hard  up.  The  fuses  mentioned 
are  not  necessary  to  protect  the  wires,  the  object  of  having 
'       to  pravmt  on«  lamp  pntthi^  «nt  th« 
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whole  eight  in  case  of  a  8bort  circuit  occurring  in  it  ti  t 
atteodant  then  knows  where  to  look  for  the  fault.  In  the 
MM  of  UuDpe  which  are  near  the  oompass,  the  earth  wires 
are  elongated  and  carried  along  the  side  of  the  lead  uniil 
thej  are  well  away  from  it,  and  are  then  earthed  like  the 
Othei's. 

In  the  engine-room,  stokehole, 'tween  decks,  etc.,  where 
the  icada  require  mechanical  protwtioii,  and  have  to  stand 
heat,  lead-covered  wire  with  an  outer  coating  of  iron  wire 
known  aa  "  armouring"  is  used.  In  this  case  we  have  the 
same  boxes,  the  armour  being  joined  to  the  outBide  .  and  as 
it  is  fastened  by  clips  direct  to  the  iron  of  ship,  no  other 
earth  wires  are  necessary.  When  joints  are  neeauarjr  in 
the  wires,  the  same  boxes  are  also  used,  a  blind  brass  cover 
being  screwed  in  instead  of  the  lamp  stock.  In  speaking 
of  the  wire^,  I  have  avoided  the  terms  jjositive  and  nega- 
tive, because  the  poeitive  is  generally  spoken  of  as  the 
iMdiog  wirt,  Md  the  negativ*  u  the  return.  That 
is  to  say,  we  speak  as  if  the  current  flowed  down  the 
positive  wire  and  up  the  negative.  In  practice,  however, 
wo  H  n  th'  jH  sitivo  polo  of  the  dynamo  to  the  fthip'a  side, 
•nd  the  negative  to  the  wire.  "  But  if  you  do  that  you  are 
ehMgiog  up  your  ship  with  electricity !  '  I  have  had  said 
to  me.  But  it  must  do  remembered  that  though  it  ia  very 
convenient  to  speak  of  electricity  as  if  it  flowed  down  the 

Eositive,  it  is  only  an  analogy,  and  that  we  don't  really 
now  whether  it  Qows  at  all.  All  we  know  is  that  if  wires 
from  the  two  poles  are  put  into  a  solution  of  metal  salts, 
the  metal  will  be  taken  from  the  ao-called  podlive  wire 
and  deposited  on  the  negative.  This  is  called  electrolysis 
or  electrolytic  action,  and  it  ia  on  accoudl  of  Ibis  pheno- 
menon that  we  make  the  hull  of  the  ship  positive,  otherwise 
itwonldlM  ft  nutter  of  iudifleranee  which  way  we  join 
them.  Should  any  electrolytic  action  take  pkce,  owing  to 
the  presence  of  acidulated  water,  between  a  fitting  or  a 
wire  and  the  ship's  side,  the  tendency  will  Ihj  tr.  take  metal 
from  the  plate  and  deposit  it  on  the  wire  or  fittings.  The 
amount  of  metal  taken  off  the  plate  eompirad  irith  its 
size  will  be  insignificant,  but  if  the  action  was  reversed  the 
amount  taken  off  the  wire  might  be  sufiicient  to  thin  it 
down  so  much  that  it  woi  '  1  1:1 1  hot  with  it^i  normal  current. 

The  accompanying  drawing,  Figs.  3  aod  4,  show  a  plan 
and  sectional  elevation  of  the  middle  part  of  a  ship  with 
tiM  poaiUon  of  the  kmpe  leads  and  awitchboards  marked. 
8  B  atands  for  switchboard,  and  E  l<  S  indtoatea  the 
electric  lighting  s|mce,  i  :  which  the  eDgiooi,  djminos, 
aod  main  switchboard  u:  c  pIlhl  1. 


ELECTRICITY  IN  MINING,  AS  APPLIED  BY  THE 
ASPEN  MIMING  AND  SMELTING  COMPANY." 

BY  M.  It.  HOLT. 

The  Aspen  Mining  and  Smelting  Company,  of  Aspen, 
Pitkin  Co.,  Colorado,  was  the  first  mining  company  in 
Amedica  to  flaplo;  •lectcioal  power  for  hoiitiiuc.  Enrlj  in 
the  Tear  IflSS  the  question  of  |N>wer  for  llw  devetopnent 

of  the  ore  horizon  lying  below  the  level  of  the  tunnel 
through  which  the  property  is  worked,  became  one  uf 
importance.  The  conditions  under  which  it  was  proposed 
to  nee  power  were  aa  foUowi:  The  company'e  uiines  lie 
upon  toe  north-weeteim  slope  of  a  nomrtefai,  the  asoent  of 
which  is  at  an  angle  of  28dc  "  fmn-  the  horizon.  The  ore, 
consisting  of  argentiferous  guiena  and  other  silvcr-bcaritig 
mineral,  is  found  at  or  near  the  plane  of  contact  of  a 
superincumbent  mam  oi  blue  limestone,  with  an  underlying 
bed  of  dolomitei.  This  oontaet  plane  dipe  north  SOdeg. 
west,  at  an  angle  of  COdeg.  with  the  horizon 

A  tunnel  1,000ft.  in  length,  driven  ioutii  luio  ihc 
mountain  near  its  base,  penetrates  thi-«  ore  mass  at  a 
vertical  depth  of  nearly  500fk,  and  through  this  the  ore 
and  the  waste  material  are  hravght  to  the  snifaee.  For 
the  purposes  of  dminage  and  traiK=:iorf-i'ion,  the  tunnel  has 
received  a  grade  of  U  per  cent,  tuwiiici.^  ita  mouth,  while 
from  its  breast  or  inner  extremity  level  branchce  or  drifts  1 
are  run  both  to  the  right  aod  lefti  following  the  strike  of 
the  ore-hearing  plane,  and  developing  it  w  iU  latewd 

*  Papor  rcRitl  :>t  ttio         Samnit  ■sating  of  the  Amerioan 
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extent.  The  development  below  the  tunnel  level  wasV)c;.n;:i 
by  sinking  two  inclines,  which  were  intended  to  follow  th« 
ore-plane  in  it«  descent,  and  which,  it  was  contemplated, 
might  acquire  considerable  depth.  One  of  these  iocliDa 
b^an  near  the  inner  extremity  of  the  tunnel,  and  the  other 
was  started  300ft.  distant  in  the  drift  towards  the  north. 
Both  descended  below  the  tunnel  level  at  an  angle  of  60deg. 
Power,  applied  to  boistinu  maebinerjr  «f  eome  kind,  wis 
neces^^ar}'  to  bring  up  the  ore  and  waste  material  from 
these  inclitjcs,  and  from  the  levels  that  would  be  driven  iii 
future. 

The  first  plan  considered  mm  the  use  of  steam  power; 
that  of  comprcs^Kcd  air  was  then  discussed.  Both  of  these 
plans  weru  finally  kid  aside  for  weighty  reasons,  altboogh 
the  latter  n{Tcre<l  several  advantages  over  the  use  of  steam 
in  the  inside  workings.  It  then  occuiTod  to  Mr.  Fro]  G. 
Bulkloy,  the  manager  of  the  company,  to  dupliate  th« 
operatKMN  of  the  Compagnie  de  la  Ferroniire  on  a  larger 
scale  ;  to  ti'^e  electrical  power,  utilising,  for  the  generatioo 
of  the  cuiTcnt,  the  power  daily  going  to  waste  through  the 
channol.s  of  mountain  streams  in  thoSncinity.  Accordingly 
a  flume  was  constructed,  with  ample  capacity,  siviiig  tn 
ofiective  head  of  63ft,  and  a  5ft.  Pelton  watenraeel,  eii 
selected  as  the  motor.  A  50-h.p.  500-volt  constantfOtentid 
Edison  dynamo  was  then  set  up  and  run  under  the  direction 
of  the  Kuaring  York  Kloctric  Light  and  Power  Comioay. 
This  machine  generated  the  current  at  a  distance  of  6,000ft 
from  the  mouth  of  the  tunnel. 

After  long  dekys  and  by  oonstant  importanity,  attended 
with  more  than  one  failure,  Mr.  Bolluey  finally  secured 
the  attention  and  aid  of  a  manufacturer  of  electrical 
machinery  to  provide  the  hoistin^^  plant  for  the  mine,  snd 
finally,  in  July,  1888,  the  first  electric  hoister  used  in 
mining  work  in  America  was  phMOd  at  the  head  of  tki 
Veteran  Tunnel,  and  snccessfaTly  used  for  hoisting  fron 
the  incline  near  this  point.  The  siimr  motor,  by  ongaginfj 
with  a  second  drum,  draws  the  empty  cars  in  the  tunnel 
by  a  tail-rope  system,  the  loaded  train  runmng  out  lif 
gevfitv.  This  hoist  consists  of  a  T^-Lp.  street  car  meter, 
manufactured  by  the  Sprague  EUectric  Kailway  and  Miolor 
Company.  This  motor  proved  the  succ^  of  the  plant 
from  the  statt,  notwithstanding  the  tryine  oonditioni 
under  which  it  wae  at  first  used — one  of  which  wa«  tkl 
great  amount  of  moisture  in  the  workings,  which  con- 
densed upon  the  machine.  Later,  the  iron  pinions  on  tbt 
armature  shaft  neic  1  i changed  for  raw  hide  piniofti 
diminishing  the  none  when  ruuuiug,  and  also  the  UatpilitJ 
of  any  leakage  of  current  to  the  levers  and  Other  parts  of 
the  machinery.  The  working  ef  this  Brntor  wis  «0  a»' 
cessful  that  during  the  mme  year  a  elmffaw  hoirt  «■ 
placed  at  !!  l  I  -ia  1  if  tl  r  incline,  300ft.  to  the  nortb  eait 
each  of  the«e  hoists  was  designed  to  raise  250  tons  2o0fL 
up  a  60deg.  incline  evecy  24  boors,  eitnmtiBg  16  howoi 
actual  working  time. 

The  first  motor  he*  been  in  eomtaiit  dm  for  hoiitiiKfiir 
three  years,  dttriag  wbidi  tine  the  eoet  of  tepain  hm  mm 
as  follows : 

Replacing  field-niagnot  coils  ,   f43.M 

Rewinding  one  armature   HOM 

Replaoing  commutators   ,   'iM 

Total  rei*airs  flMW 

Thisdoee  not  inelode  tbe  eoet  of  oommutator  bmdNi 

which  have  to  be  replaced  from  time  to  time,  which  is,  how- 
over,  a  small  item.  The  first  item  of  exj)ense  above  giw 
was  necessitated  by  the  burning  out  of  the  insulation 
the  wiree  of  the  magnet  coils,  which  might  have  resulted 
from  one  or  more  of  several  canset.  The  seeood  Item  tmt 
due  to  the  bursting  of  the  binding  wiri"^  nn  the  armstor*- 
This,  had  it  been  aiiliuipated,  might  iiavo  been  guanl«l 
against  The  last  item,  caused  by  the  wearing  out  of  tb« 
commutators,  was  due  to  the  natural  wear  between  tiM 
eoanmitalor  and  the  eopper  hrudiee  whieh  were  origievv 
employed. 

Recently  the  company  has  put  carbon  bruh  es  upossu 
of  the  motors,  and  also  uses  them  upon  the  ily»aiDO«>  1 
Since  this  change  has  been  made,  the  motors  have  nu  | 
without  sparking,  and  thewearttpon  the eommvtsMnn 

inapprccialilc 

The  company  has  an  extra  armature  that  can  be  uie<I  a 
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are  renpecUvely  a  bard  blue  and  often  silicified  limestone 
and  a  brown  dolomitic  limestone.  In  these  rocks  the 
machine  drilh  at  the  nta  ci  l^in.  to  Sin.  per 
minute ;  or  in  a  iliifl  of  oigbt  hoart,  allowing  for  all 
delays  csBcntial  to  diamond  drill  work,  the  pru^^re.^  made 
varies  from  6ft,  to  32fL,  depending  upon  the  character  of 
the  rock.  The  avera|;e  per  shift,  allowing  for  time  lost  in 
movinft  aetting  up  and  drawing  oorea,  ia  16ft,  one  drill 
man  and  on«  balper  Iwing  empl^ed.  Abont  4,400ft.  bars 
been  drilleil  to  date  of  writing,  July  Htb,  1891.  The  exact 
cost,  including  all  expenses,  has  been  6d  cents  per  foot. 
This  is  rather  hi<^har  than  waa  «xp«tf«d,  and  it  ii  thongbt 
that  it  can  be  reduced. 

Roeeiitly  finding  tbat  tiie  7}-b.p.  hoist  at  tba  head  of 
one  of  thfi  inclines  was  getting  too  small  for  tho  work 
require:!,  it  was  removed  to  another  jjart  of  the  mine  where 
it  could  be  adviotageously  employe<i,  and  a  25  h. p.  G.  &  C. 
electric  motor  put  in  its  place.  The  larger  motor  is  geared 
so  as  to  raise  a  load  of  3,0001b.  up  a  GOdeg.  incline  275ft 
per  minute.  It  is  capable,  by  actual  timing,  of  making  the 
round  trip  from  a  depth  of  SHOft.,  with  a  load  of  3,0001b. 
in  threfi  niimitcii. 

At  the  time  of  writing,  the  company  is  about  to  apply 
electrical  power  for  raoning  a  small  machine  shop  and  its 
timber-room  and  carpenter  shop.  It  is  also  proposed  in 
the  near  future  to  employ  an  electrical  locomotive  for 
surface  tramming. 

A  contract  has  been  made  with  the  Thomson-Van 
Depoele  Electric  Mining  Com()any  by  which  this  company 
is  soon  to  raeaiTei,  upon  trial,  a  Toomeon-Yan  Depoele  elec- 
tric ijerooarion  drill,  and  a  motor  tmnaforaMr  for  auuplying 
the  drill  witJi  «  eorreot  oC  SSO  volts  Iron  our  oOO'Volt 
mains. 

The  main  working  galleries  of  the  mine  are  lighted  by 
electricity,  the  enrrent  for  wbich  ia  taken  fmm  Uin  power 
nains,  and  Ave  100-?olt  fncnndeaeent  lanpa  are  oonnaeted 

up  in  serici?.  Ar  the  light  produced  is  found  to  be  sufficient 
and  the  life  of  the  lamp  is  thereby  prolonged,  six  of  those 
lamps  are,  in  most  cases,  placed  in  series  with  each  other. 
Eight  b.p.  of  oleotrioal  enerigr  ia  now  am|doyed  t(x  lighting 
puipoMe. 

The  recognised  ad%'antage8  of  electrical  fK)wer fdriuiDing 
purposes  may  b«  brieily  summarised  iu  follows  : 

1.  It  can  be  transmitted  long  distances  with  small  loos, 
thua  making  it  poiaible  to  uae  power  at  aueb  a  distance 
from  tta  sooree  as  would  render  it  oCberwiae  nnavailaUe^ 

in  the  case  before  us. 

2.  The  conductora  for  conveying  electrical  jjuwer  from 
one  point  to  another  recjuire  less  space,  are  more  easily  put 
in  place  and  repaired,  are  easily  tapped  for  btaocb  circuits, 
and  form  a  more  flexible  system  tbroogbont  than  any  otber 
mode  of  transmifssion  permif<^ 

3.  The  electrical  Bystetn  ideal,  viewe<l  from  tho  stand- 
point of  cleanliness. 

4.  The  stations  for  aUlisiDg  electrical  power  can  be  made 
to  occupy  a  minimum  spaeak 

6.  If  this  system  does  not  assist  ventilation,  it  does  not, 
on  the  other  hand,  vitbte  the  air  in  the  mine  workings. 

After  three  years'  use  under  the  varying  conditions  of 
mining  work  the  electric  current  of  500  volts  has  proved 
ilaelf  free  from  dan|{Br  to  life,  and  bas  caused  no  incon- 
venience further  thui  one  or  two  Mvere  shocks.  Evan  tho 
risk  of  receiving  a  shock  has  proved  sofHeient  to  suppress 
the  spirit  of  inveRtigatioii  with  which  some  men  are 
endowed.  The  best  illusti-ation  of  the  convenience  and 
flexibility  of  the  system  is  the  dbunond  drill,  where  tht 
condttctois  are  unmNind  and  strung  up  as  the  drill  moves 
along,  or  taken  down  and  ooiled  up,  as  may  be  desired. 


either  motor  hoist,  so  that  in  case  of  accident  very  little 
time  need  be  lo.st  in  repairing  the  damaga  In  the  case  of 
the  accident  to  the  field-magnet  coils  mentioned  above,  the 
biomt  coils  were  replaced  without  much  delay  by  others 

bought  in  A»p«n.  The  tot  d  time  lo^t,  due  to  accidents  or 
rejwirs,  during  the  time  the  hoist  ha.s  been  in  use  amounts 

to  1  2  hours. 

lu  the  latter  part  of  the  year  1889  the  company,  having 
available  water  power  not  in  use.  decided  to  nave  its  own 
generating  plant.  Previous  to  this  it  h.id  heen  supplied 
with  power  from  the  Ivoaring  Fork  Electric  Light  and 
Power  (.'omi)any.  Work  was  soon  hcgun,  and  by  July, 
1890,  the  com|jian^  was  generating  its  own  power.  This 
plant  has  a  capacity  of  100  e.b.p.,  wbieb  is  generated  by 
two  &0-b.p.  Thomson-Houston  motor  type  dynamos,  wound 
for  a  constant  potential  of  500  volts.  The^o  arc  run  from 
two  double  Pelton  waterwbocU,  4  2in.  in  diameter — ».<., 
four  42in.  wheels,  two  being  paired  together  on  each  shaft. 
Each  of  these  font  wlmls  is  imi>elled  by  the  force  of  the 
water  issuing  from  two  nozzles  and  applied  to  the  wheels. 

A  pressure  of  about  351b.  per  square  inch.,  as  indicated 
by  a  gauge  at  the  foot  of  the  main  column  [>ipe,  is  olitained 
from  an  eiFm^tive  fall  of  a  little  over  BOft.  This  fall  is 
obtained  by  fluming  for  a  distance  of  1,300ft.  The  flume 
faaa  a  capoeity  of  1,000  cubic  feet  of  water  per  minute. 

The  requirements  calling  for  greater  or  less  power  are 
aaet  by  deflecting  the  nozzles,  which  work  on  a  Uill  and 
socket  joint,  by  tu&ans  of  a  Woodward  goveiiior,  nai  lo 
maintain  a  constant  speed  of  the  water  wheel  shaft  from 
which  it  is  actuated.  The  wheels  an  enclosed  in  an  iron 
bood,  4ft.  by  4ft.,  which  can  he  taken  off  with  little  trouble, 
the  joints  being  kept  tight  with  rubber  gaskets. 

Toe  adjoining  ends  of  the  waterwheel  shafts  carry  a 
friction  cmtcb,  by  means  of  which  the  shafts  can  be  run  as 
one  shaft  when  it  ia  deaired  to  throw  the  output  of  both 
dynamoa  on  one  common  line. 

The  electrical  connections  in  the  generating  station  are 
as  simple  as  possible,  the  dynamos  being  connected  with 
the  switchboard  by  overhead  wiring  hung  from  the  trusses. 

I^trraj^— The  generating  station  is  situated  6,000ft. 
from  the  entrance  to  the  tunnel.  The  stationary  motors 
now  in  use  are  situated  at  disUmces  of  l,R00ft.,  2,200ft., 
and  1,000ft.  from  the  entrance  underground.  From  the 
power  station  to  the  tunnel  the  current  is  carried  by  bare 
00  copper  wire,  except  for  about  300ft.  at  each  end.  where 
an  underwriter'e  insubted  wire  of  the  same  siae  is  used. 
Inside  the  mine  the  current  is  carried  to  the  two  raain 
hoisting  stations  at  distance*  of  1,000ft.  and  1,200ft.  by 
keritc  seven  strand  conductors,  having  a  heavy  insulation 
^^io.  in  diameter.  Okonite  or  Grimsbaw  insulated  wires 
are  used  on  all  the  other  circnits  inside  the  mine,  where 
the  ingnlation  nii:«t  •>f^i-es!jari!y  be  of  the  best.  On  none  of 
the  circuits  inside  the  mine  is  there  a  los.s  exceeding  per 
cent.  Along  tho  outside  circuit  there  ia  at  present,  when 
the  wires  are  carrying  their  maximum  load,  a  loss  of  from 
S  to  6  per  cent. 

Coat  of  G'-urniluiff.^The  cost  of  generating,  as  obUiinoi 
by  dividing  tho  cost  of  labour  and  lubricants  (interest 
and  depreciation  are  Tiot  included)  by  the  horse-|)ower 
demanded,  amount*  at  present  to  O.00^dols.  per  horse-power 
per  hour,  and  greater  amounts  of  power  could  be  furnished 
at  a  lower  rate  per  horsepower,  as  np  to  100  h.p.  no 
increase  of  plant  would  be  necessary,  toe  ooet  for  labour 
would  remain  the  sam^  and  the  ooat  of  Ittbrieaats  wotdd 
advance  but  little. 

In  July,  1890,  the  company  received  frmn  the  Sullivan 
Diamond  Prospecting  Comuny,  of  Ghtsago^  aa  eleotric 
diamond  prospecting  drill.  This  was  the  fvst  drill  of  its 
kind,  and  was  built  for  the  comitany  at  the  request  of  Mr. 
Fred.  G.  Bulkley,  with  the  understanding  that  it  should 
have  a  thorough  trial,  and  be  retained  if  satisfactory.  It 
is  operated  by  a  3-b.p.  Thomson-Houston  motor,  and  has  a 
capacity  of  400ft.,  taking  out  a  core  ]^in.  in  diameter. 
The  flrill  wus  first  ?et  up  on  the  surface,  and  experiments 
were  made  with  it  by  drilling  into  an  immense  granite 
boulder.  It  tras  found  that  in  this  kind  of  rock  it  would 
drill  2in.  per  minute,  taking  out  a  core  of  the  above 
diameter.  It  was  then  put  into  the  mine,  when  it  haa 
been  used  steadily  during  the  p-r^t  12  months  for  exploring  [ 
the  banging  and  footwalls  of  the  mineral  deposit,  which  i 


UNDERGROUND  MAINS.— VIII. 


MB8SBS.  LATIldBR  CLARK,  MUlRHfiAD,  AND  CX>.'8 

STSrm 

The  three  wire  system  of  underground  mains  in  iron 
conduits  devised  by  Messrs.  Latimer  Clark,  Muirbead,  and 
Co.,  first  used  by  the  St.  James  and  Pall  Mall  Coro^ 

pany,  is  illustrated  hcicwith.  In  this  system  the  mains 
are .  formed  of  copper  stripe  kid  edgewa^s^^  cfj^ig^ 
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porodafai  imahton  of  ipeeh]  diape^  iha  iriiol«  being  laid 

in  cast-iron  conduits. 

The  number  of  copper  strips  used  varies,  being  propor- 
tioned to  the  current  which  is  to  flow  through.  In  the 
Ui:geat  nza,  eight  «trt{M  are  fawtaiied  togatber  with  gun- 
cKps.  In  tho  flhifltration,  AtAowi  tba  troagh-ahaped 
ca8t-iron  box  forming  the  conduit ;  they  are  made  3ft. 
or  6ft  long  as  desired.  B  B  are  loose  cast-iron  ends, 
also  trough-shaped,  which  connect  the  lengths  of  conduit 
together  i  iheae  are  made  of  a  looae  fit,  ao  as  to  allow  of  a 
al^t  aett  and  the  aelnal  jcAnt  fa  made  by  mnning  lead  into 
the  groove  shown  at  C.  A  cast-iron  cover  rests  on  a  ledge 
inside  the  trough,  and  the  joint  is  kept  watertight  by  hemp 
and  red  lead  packing. 

The  copper  mains  are  carried  upon  porcelain  bridgea, 
D,  of  special  shape,  wbkb  rest  on  the  bottom  of  the 
trough,  but  allow  free  passage  for  any  water  which  may 
enter.  For  this  purjiose  al.so  the  troughs  arc  always  laid 
with  a  slight  slojx!  towards  the  junction-boxes.  To  keep 
the  maina  in  position,  a  saddleehaped  porcelain  distance- 
piece,  or  "jockey,"  is  dropped  over  the  atrips  between 
each  pair  of  porodajii  bridges  to  prevent  uy  dMnoe  of 
short-circuit. 


Li  s11«  about  seven  miles  of  mains  heve  been  laid  by  th» 
St.  Jamea's  and  Pa1l  Mall  Company,  and  at  the  present 
momwit  supply  is  carried  on  for  37,000  lamps  of  8  c.p. 
through  these  mains,  and  the  number  is  being  added  to 
daily.  The  plant  io  running  order  amounts  to  22,000  b.pu, 
and  a  eorrant  of  10,000  amperes  can  be  put  on  the  mains. 
The  copper  in  the  mains  is  laid  in  two  sizes  only,  ordinary 
muiiis  having  four  square  inches  of  copper  (16,  8,  and 
16)  cross  section,  and  the  branch  mains  of  two  square 
inches  cross  section.  The  feeder  mains  supplying  the 
northern  half  of  tbe  district,  which  will  ultimately  be  used 
as  a  trunk  main  between  the  two  central  stations,  has  t 
total  cross-section  of  eit;hl  square  inches  of  copper  over  the 
throe  conductors,  and  i.s  probably  the  largest  electric 
lighting  main  yet  laid.  The  use  of  heavy  copper  maioi 
and  low-tension  dynamos,  it  is  ebdmed,  have  eneUed  the 
station  to  deliver  a  higher  percentage  of  the  current  gene- 
rated than  is  possible  either  with  high-tension  dynamos  and 
transformers,  or  with  low-tension  system  using  accumu- 
lators. The  district  in  which  this  system  is  employed  is 
peculiarly  suited  to  its  employment,  and  both  Messn. 
Latimer  Clark,  Muirhcad,  and  Co.,  the  contractors,  as  well 
M  the  St.  James's  and  Pall  MtJl  Company  and  their  ener- 
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Mflosn.  Latimor  Clark,  Mairbead  and  Go.'b  Undei;grouod  Mains. 


The  branch  service  mains  to  the  hou.sos  consist  of  well 
insulated  cable,  drawn  into  a  wrougbt-iron  pipe,  and  the 
pipe  itself  is  screwed  into  a  boss  cast  for  this  purpose  on 
eertein  tnmghiyOiie  of  which  is  laid  between  each  two 
hooses  tAoa^  the  streek  In  the  fignre  the  positive  and 
negative  mams  are  marked  G,  and  the  intermediate  main 
U.  The  branch  leads  are  secured  to  the  mains  by 
soldering.  The  separate  strips  of  copper  of  which  the 
maina  are  composed,  are  fattened  together  at  intervals  by 
gnnmetal  clips. 

Junction-boxes  are  built  at  freijuent  intervals  of  brid^ 
with  cast-iron  frame  covers  and  stone  centres.  These 
junction-boxes  are  suitably  drained,  and,  as  above 
mentioned,  the  culvert,  wherever  possible,  is  laid  with  a 
fall  to  the  jonetioo-boz.  Wherever  this  is  not  possible— for 
instance,  where  a  dip  occurs  and  the  enlvert  cannot  be 
drained  direct — a  syphon  box  and  hydrant  IS  fitted,  so  that 
any  water  that  may  collect  can  be  pumpsd  out  in  the 
manner  that  is  customary  with  gas  mains. 

At  the  junction-boxes  the  copper  mains  can  easily  be 
disconnected  for  testing  or  for  making  connections.  To  do 
this  while  the  current  is  on,  the  couuectioi!  between  two 
sections  is  first  shunted  by  two  copper  clip?,  joined  by  an 
insulated  flexible  cable ;  the  connection  is  then  broken,  and 
the  service  main  joined  to  the  ssvend  eeble^  whieh  isaftsr- 
wuds  reconnected . 

The  mains  are  served  by  feeders,  and  from  each  feeder 
point  pilot  wires  are  brought  bssk  tO  tho  StftttOB,  SO  tbsfe 

the  potential  can  be  r^guli^ed. 


getic  engineer,  Mr.  Sydney  Dobson,  must  be  """CTltlllitl^ 
on  the  success  which  is  attending  their  efforts. 


THREE-PHASE  ALTEBMATE- CURRENT  MOTOB. 

We  have  already  referred  to  the  work  of  Mr.  C.  R  L 
Brown  in  oonneoiioa  with  the  three-phase  systesa.  The 
remaining  part  of  the  system— vis.,  the  motor  hes  nam  ts 
be  considered,  for  we  have  {mvioiiHy  dsseribsd  the 

and  transformer. 

Mr.  Brown  started  his  investigation  with  the  intention  of 
avoiding  any  sliding  contaets  with  motors,  as  only  in  this 
way  is  it  possible  to  approach  the  ideal  apparatus  far 

practical  work.  Mr.  Brown  took  up  the  study  of  the  niulti- 
ph.iso  current  in  the  middle  of  last  year.  By  means  of 
this  system  he  perceive<l  a  way  to  obtain  a  practical 
motor.  At  the  same  time  it  was  reported  toat  the 
AUgemeine  ISeetrieitits  Oesellsehaft  io  Berlin  bed  wortsd 
in  this  direction,  and  had  obtained  satisfactory  results.  In 
consequence,  the  Oerlikon  Works  put  themselves  in  com- 
munication with  this  firm.  The  result  was  that  both  firms 
united  to  improved  the  multiphase  system.  In  August 
last  year  a  2-h.p.  motor,  having  no  sliding  eontaeta^  tm 
finished  in  Oerlikon  after  Mr.  Brown's  de-si<;n  This  moti>r 
must  be  regarded  as  the  first  real  commercial  multiphnse 
motor  constructed  up  to  that  date.  In  this  motor  for  the 
tat  U«.  .  bd.  io  «^^^^ 
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winding,  was  employed  in  the  multiphue  lyifeem.   In  the 

first  days  of  the  same  month  Mr.  Brown  applied  the  hole 
armature  in  connection  with  drum  winding  to  the  ,!00  h.p. 
generator  and  motor  designed  for  the  Biilach-(Jcrlikon 
electric  traiumission,  which  pknt,  though  probably  not 
gMMnlly  known,  gave  birth  to  the  Fruikfort-lAUlbD  ezperi- 
HMnt.  One  of  these  machines  is  working  at  MMWt  in 
iMOffm,  The  hole  armature  in  this  application  onen  many 
advantages,  such  as  the  possibility  to  reduce  the  magnetising 
current  to  a  minimum.  For  this  reason  the  Allgemeine 
Electricitate  OmUeelmft  iIm  tAapbed  a  nm^  design  for 
their  mnltiphaae-cnrrent  motors,  aa^  for  «»mp]«^  in  tke 
lOO^Lp.  motor  in  the  exhibition. 


Tta.  1. 


From  the  drawing  herewith  given  of  Mr.  lirown's  motor,  it 
will  be  seen  thafetlwiEmature,  Figs.  1  and  2,  is  stationary,  and  in 
the  general  arrangtnoQtquitenmilar  to  tii«  above^entioned 
90(Hi.p.  generator.  In  eonaeqnenee  of  the  nnaUer  size,  the 
armature  contains  more  than  three  wires  to  each  polo.  The 
three  armature  circuits  are  connected  similarly  to  a 
Thomson-HOBltOn  armature,  and  the  winding  is  so  arranged 
that  them  art  produced  four  rotating  ptuea.  With  40 
cyelei  the  motor  nakee  about  1,800  rerolntiofw  per  minute. 
The  normal  pressure  for  the  motor  i.s  80  volt^;.  A  reduction 
to  50  or  an  increase  to  over  100  will  not  make  a  pr^ticul 
diiin«nM  in  tha  ipoad.  Of  courts  in  the  fini  ease,  the 


beating  of  the  amatore  win  ii  eonaiderable ;  in  the 

second,  the  iron  heating  is  increased.  The  magnet  field,  in 
this  case  rotating,  is  produced  by  the  armature  reaction, 
thus  avoiding  all  sliding  conUicl.s.  The  magnet  field  is 
compoaed  of  a  laminated  ringwith  holee,  in  which  are 
pkead  inndated  copper  bare.  The  free  ends  on  both  sides 
are  connected  by  copper  rings  —this  proflucos  the  whole 
field,  and  it  is  not  easy  to  imagine  a  more  simple  construc- 
tion. Before  giving  some  resulu  of  the  trials,  some  general 
figures  raUtioe  to  the  motor  may  be  of  interest.  The 
annrton,  Ifg;%  hM  to  vim  of  riwut  40  mm.*  Mction ;  «Jie 


mode  of  winding  and  eonoeoting  up  is  shown  schematically 

in  Fig.  4.  The  weightof  copperia  20  kilogrammes,  the  weight 
of  iron  about  120  kilogrammes;  the  width  of  the  arma- 
ture is  200  mm.,  the  outer  diameter  about  "lOO.  The  rot^iting 
magnet  carries  54  copper  bars,  with  a  section  of  100  mm.' 
The  weight  of  the  eop|Mr  is  15  kiloprammes,  that  of  the 
iron  is  70  kilogrammes.  Reeent  tnals  in  Oerlikon  with 
this  motor  showed  that  it  can  easily  supply  20  h.p.  The 
healing  even  with  ;^  continuons  run  is  low,  as  no  pai  t  of  the 
motor  showed  a  higher  tem{>erature  than  20deg.  to  25deg. 
C.  abovo  the  temperature  of  the  testroom.  It  may  be  ol 
interest  to  mention  that  the  rotating  port  ibowi  praetioally 
no  beating.  The  difference  of  speed  Wween  no  toad  and 
full  load  ia  only  ubout  3  jwr  cent  The  torque  of  the 
motor  at  starting  is  large.  It  could  easily  put  in  motion 
a  25-h.p.  ventilator.  The  same  was  the  case  with  an  extra- 
excited  dynamo  which  was  working  on  n  Wt,^  absorbing 
resistance.  Oror  900  kitognmmes  torque  eontd  be  obtained 
on  the  30  centimetre  pulley.  The  motor  can  carry  also  a 
considerable  overload,  and  runs  without  the  least  noise. 
The  sUrting  of  the  motor  is  similar  to  a  continuous-current 
motor  oontroUed  hy  a  reriitaneo  in  MriM  with  the 


Fm.  S. 


armature  circuit  Kegarding  the  commercial  efhcieucy, 
no  accurate  tests  have  been  completed.  The  losses 
are  about  the  following :  In  amatora  eoppar  and  iron 
they  amount  to  about  4  per  eent. ;  in  the  magnet 
copper  and  iron,  including  friction,  to  4  |)er  cent  From 
these  results  an  eiSciency  of  92  per  cent  is  obtained 
A  commercial  efficiency  M  90  per  cent  can  be  taken  as 
certain.  That  the  loeses  are  very  small  is  farther  shown 
by  the  very  moderate  heating,  in  spite  of  tiie  amill  rise  of 
the  motor  and  the  want  of  efficient  ventilation.  A  further 
advantage  is  that  the  commercial  efficiency  remains  a  high 
one,  even  if  it  works  considerably  overloaded.  The  weight 
of  the  motor  is  420  kilogrammes,  or  a  trifle  over  20  kilo- 
grammes  per  horse-power.  Vm  loeomotiTC  purposes  it 
would  not  give  the  least  difficulty  and  influence  on  the 
solidity  of  the  design  to  reduce  the  weight  to  300  kilo- 
granmMit  the  remit  of  which  would  be  only  16  kilognmnies 


IM.  4. 


per  horse-power.  This  result  must  be  looked  as  a  very 
good  oiMb  flipeeiaUy  esnaideriiig  the  low  eurront  density 
the  motor  1i  worked  with.  As  the  beoriiqp  am  auto- 
matically oiled,  and  contain  large  oil  reservoir^  this  motOT 

can  run  without  any  control  for  months. 


What  is  Electrioity  ?— See  ScUntf  Si/iingt—yo.  1 
page  12— and  for  ever  after  hide  your  heads.    This  is  a 
progressive  age.   li  Scienu  Siblings  is  to  be  beUoTed  we 
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ecmmuniaiiions  inimded  for  iht  Ediior  should  !>€  addressed 
C.  H.  W.  BiGOS.  139-140,  Salisbury  Court,  Fleet  Street, 


TO  ADyUTUBia. 

Mtf     odArmei  to  ffo  FMUker,  199-140, 

SaliAury  Court,  Fiai  Street,  E.G.,  and  should  reaeh  him 

not  lattr  them  nom  of  Tkursday.   flpMiftl  T«naa  for 


■noinom  tmut"  ud  -wun  plaqii"  Uww«im- 

tncnLt  will  be  charged  THREE  WORDS  iwOIIB  WKMUY 
miih  &  MlMIlfUM  shvga  of  BIXPMCB. 


TO  SUBSCRIBERS. 
'  TuJt  fiUKTRICAl.  £NtiU<J£KU"  CUM  be  had,  by  Order,  from 
any  NewtagmU  m  Town  or  Country,  and  at  the  various 
liailway  Stations;  or  it  can,  if  prefenoi,  ho  aoffUei 
Unttfimn  tko  0^,  on  the  following  ttr  irut  — 

I  monthl  t  oiuutlu  1%  montht 

Uuiteii  Kingdom   it.    Sd.  ...     6».  6d.  ...     U-x.  (Xi. 

WitluB  the  PiMtal  UBioa  4e.   4d.  ...  dt.  8d  ...    17a.  4d. 

Other  FlMM   At.  lOd.  ...  9k.  Bd.  IB*.  6d. 

(Post  Frf<-    Payaiilc  in  .^  ivaiicf:. J 

Cheques,  Post  Office  and  pMiai  Orders  for  Suhacriptwiis 
and  Advertisements  should  be  mad*  payable  to 
0  H.  W.  BiooB,  199-140,  Sditbnnf  Omt  flott 
Skmt,  London,  omd  bo  onoooi  "  Union  Bant" 

■ODMS  f  OLUHM. 

Vol*.  I.  <«  Vll.  111.  (/(.<( new  *tries,  of  "Tub  Klki.tuical 
SsGUiUK  "  arc  now  ready,  and  can  be  had  botmd  in  blue  ci«thf 
gatUUond,prko9o.«i.  Subieribtru  am  ham  Uuir  own  oapim 
temndforU.  M.»  orootontorbkMogooHhooUomtdtfritott 


IHOOBB  OKOMITB. 

The  attentioii  devoted  to  the  Okonito  Ck>mpaDy 

has  not  resulted  in  its  vindication.  A  slashing 
onslaught,  in  the  issues  of  Monday  and  Tnesdsy, 
has  been  made  a^in&t  it  in  the  columns  of  oar 
finimmiil  oontemporary  the  Oructe.  1£  evec  R 
compeny  was  in  a  bad  way  it  is  the  Okonito,  nul 
the  sooner  the  shareholders  institute  a  rigid  inves- 
tigation of  all  that  concerns  their  property,  the 
Booner  they  vill  seve  some  lenment  of  their 
money.  Bmee  the  appearance  of  our  aacticle  last 
week,  a  copy  of  the  original  prospectus  of  the 
company  has  been  handed  to  ns.  This  prospectua 
will  not  bear  much  investigation  in  the  light  of 
recent  events.  A  dame  in  the  ptospeotiia  toads: 
"  The  two  businesses  will  be  taken  over  as  going 
coucerns  from  1st  January,  1890,  from  which  dato 
the  protils  made  will  be  for  the  benefit  of  the 
company."  In  considering  this  danae  it  most 
be  remembered  that  the  company  was  not  floated 
till  July,  1890,  and  the  prospectoa  hag  the  following 
e8timaU;d  future  profits  : 

Prubte  for  the  period  ending  lat  J  uly,  1691. 
ProAto  tlbmij  euned  .  .  .  aed  aoondag  to  this 


PnAU  almdj  «MiMd 
MnnfMif  ... 


tad  aocndog  to  tUa 


94100 


£20,113 

These  jnofits  were  earned  respectively  in  Amprica 
and  m  Euglaud,  and,  as  has  been  aaid,  moet  readers 
of  the  prospeotoelooked  upon  this  £MfiQO  as  ntiltssble 
for  dividends.  However,  they  have  now  found  out 
their  mistake.  The  framers  of  the  prospectus,  in  the 
exuberance  of  their  spirits,  estimated  the  profits  bt 
the  sacoeeding  twdve  months  not  al  the  same  rate  is 
during  the  six  months  of  which  the  profits  were 
knoviTi,  and  so  ihe  estimate,  instead  of  doubling'  tlie 
profits  for  the  double  period,  giving  a  probable 
£40,226,  runs  the  amount  up  to  £o(},390  for  the 
first  year  of  the  company's  business,  to  £80,000  for 
the  second  year,  and  still  more  for  the  third.  We 
are  very  much  inclined  to  think  the  Courts  \vou!«l 
hold  the  pruBpectuti  lo  be  fraudulent,  and  that  share- 
holders,  if  they  deshDs  it,  will  be  able  to  leoover  thdc 
money  from  the  directors.  Upon  the  face  of  it,  the 
prospecttis  is  very  hazy.  The  businesses  were 
bought  as  from  January  1,  and  therefore  wo  contend, 
whatever  may  be  laid  to  the  eontnuy,  were  por- 
ch ascd  for  a  sum  according  to  the  valuation  on  thst 
day,  and  no  other  reading:;  of  the  clause  in  the 
prospectus  will  prove  it  otherwise.  The  purchase 
price  was  £824,990,  all  debts  being  paid  and 
received  up  to  the  Ist  January.  How,  then,  can 
the  profits  from  January  Ist  to  July  Isl  be  included 
in  the  purchase-money  ?  The  balance-sheet  assomes 
that  the  bniinesies  were  bought  as  valued  on  ibe 
24th  J une,  because  the  agrsement  was  made  on  thit 
day.  Prospective  profits  were  not  valued  in  on 
January  Ist.  The  price  paid  therefore  was  £324,990, 
and  as  the  value  of  the  plant,  machinery,  and  stock* 
inotcade  was  £107,788,  tbeenonums  smnof  £217»S57 
was  paid  for  goodwill—and  promotioD.    V  this 
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little  ntai-^gg  was  divided  equally  between  original 

vendors  and  prometov  vendors,  it  woaH  give  tbetn 
over  i'lOO.OOO  apiece.  The  addition  of  X'2]  7,257 
lo  the  reijuisite  capital  is  watering  with  a  ven- 
geance. Then  again  the  prospeetna  speaks  of  the 
"  business  *' as "  in  fall  operation,"  gives  no  hints 
of  extensive  outlays  to  be  iiunjcdiately  undertaken, 
and  yet  within  twelve  months  of  the  floating  of  the 
oompany  it  it  admitted  Hiat  ft  aom  of  i^5,615  has 
been  spent  in  acquiring  land  and  increasing 
machinery,  etc.  The  prospectus  iid-p'^,  credit  for  an 
available  workinfj  balance  of  £110,000.  Half  the 
working  capital  hats  gone  in  these  extensions. 
Farther,  as  we  showed  laet  week,  according  to  the 
valuation  of  the  balance-sheet,  another  .£71,459  has 
L^ono  in  increasinf^  stock.  No  matter  how  you  look 
at  bhis  company,  it  hatt  no  real  working  capual,  and 
its  availaUe  liquid  aaaete  an  insn^ieient  to  pay  its 
creditors.  It  can  only  get  money  to  pay  dividends  by 
gettinj:^  rid  of  stock.  In  America,  okonite-covered  wire 
iicUs  to  a  limited  extent.  In  England,  the  sale  is 
very  limited  indeed.  As  the  cbairnian  is  reported  to 
have  said,  the  cable  companies  won't  touch  okonito  : 
they  believe  in  piittaperclm.  The  electric  light  com- 
panies won't  touch  li  because  it  is  too  dear.  Then 
who  on  earth  will  buy  it  to  the  extent  necessary  to 
provide  dividends  in  this  gigantic  concern?  Take 
away  that  curse,  watered  capital,  and  the  concern  is 
undoubtedly  sound  with  the  watered  capital  we 
venture  to  predict  we  shall  soon  hear  the  laet  of  the 
Ohonite  Company.  This  is  not  the  only  company 
whose  proceedings  we  intend  to  keep  well  before  the 
public  gaze,and  in  other  cases,  as  in  this,  we  shall  have 
the  aid  of  the  financial  papers.  It  is  a  oroel  thing 
for  Ml  industry  wb«i  prometers  can  float  eonqianies 
with  a  capital  out  of  all  proportion  to  the  real  value 
of  the  concern.  It  may  be  assumed  from  the  balance- 
sheet  that  okoiiibe  was  boomed  to  sell.  The  pros- 
pectos  givea  ptoAta  in 

AitM«iAMliiiMoeHaloiiefor]pwrndiiicD«<2.,  '87  £7,752  18  7 
M  „  „         „      l>ec.,  '88   10,5&8   3  10 

tt  „  „         „      Dec,  '89   23,895   8  5 

„  ,,    oAtimated        „       Doc.,  '90   41,237    2  3 

The  Kn;.'lisl)  hu.siness  made  i''j,000  profit  in  1889, 
and  was  eblimulud  to  make  prohls  of  Jb'O.OUO  in  1890. 

The  total  aetnal  profits  £or  twelve  months  (except 
one  month  for  American  retoms)  after  the  com- 
pany took  over  the  business  was  only  a  paltr) 
£2ti,151.  78.  lOd.  W  hat  a  dreadful  falimg  oflf.  Have 
the  eutomera  deserted  them?  There  is  the  ]^comi8e, 
where  is  the  performance':'  Be  it  recollected  that 
the  profits  for  the  half-year  after  the  businesses  were 
purchased  by  the  company  to  the  time  the  company 
took  dMffgs,  are  said  to  be  £21,711,  nearly  as 
much  ae  in  the  next  twelve  months.  That  will  dolor 
the  present.  Perhaps  someone  acquainted  with  the 
u  Uulti  facts  will  kindly  controvert  our  statements  and 
ligures.  Wo  may  ask  these  questions  in  addition : 
Who  made  the  valuation  of  stock  for  the  purposes 
of  the  balance-sheet?  Upon  what  basis  was  this 
v;iluation  made?  Readers,  we  conclude  with  one 
inure  extract  from  the  prospectus :  ' '  The  remark- 
able and  rapid  pxogreas  of  that  company  (the 


Ohonite    Company    of    New    York  —  one  of 

those  purchased)  has  placed  it  among  the  most 
solid  iT  dn'^trial  undertakinr-s  of  America."  Go  to 
the  Crystal  I'alace,  and  see  that  firework  cojumonly 
called  a  rodiet.  Behdid  it  eoareth  upwards  rapidly 
and  triumphantly,  like  the  Okonite  Company  afore- 
said ;  it  reaches  its  maximum  height,  the  propelling 
power  is  expended,  and  lo,  it  falleth  as  rapidly  as  it 
heretofore  aaoended,  till  it  ia  lost  in  darkness  and 
obaouiity. 


THB  GBTSTAL  PAUCB. 

Ten  years  or  so  a^o  an  exhibition  at  the  Crystal 
Palace  followed  swiftly  on  one  at  Paris.  The  Inttpr 
had  opened  out  a  new  era.  Till  its  advent,  the 
dynamo  and  the  incandescent  lamp  were  litfle 
understood.  The  possibilities  of  electric  lighting 
were  concentrated  in  the  arc  lamp,  and  the 
much-talked-of  "  division  of  the  hght."  The 
Paris  Exhibition,  and  espeeially  the  Swan 
exhibit,  opened  the  eyes  of  electriciana  to  the 
fact  that  arc  li^'btin;^  must,  so  far  as  interior 
work  was  concerned,  give  place  to  incandescent 
lighting.  The  Crystal  Palace  Exhibition  drove  home 
the  moral,  and  since  then  the  construction  of  the 
dynamo  has  been  considerably  modified,  and  incan- 
descent lighting  has  become  the  most  important 
factor  in  this  branch  of  industrial  work.  Ten  years 
is  not  a  long  period  of  time,  yet  it  has  been  sufficient 
to  witness  a  convulsion  in  the  industry  almost  blot- 
ting It  out  of  existence — a  iinaticial  ttoom  followed  by 
a  financial  gloom.  Qradually,  however — thanks, 
principally,  to  shipli^ting— the  struggling  firms 
gained  footini;,  crood  work  paved  the  way  to  public 
belief  in  the  new  illuminant,  the  gloom  passed  away, 
and  there  has  come  a  period  of  increasing  activity. 
Meanwhile,  other  developments  of  electrical  appU- 
cations  are  claiming  attention.  In  America  electric 
traction  has  ^one  ahead,  and  soon  seems  destined  to 
be  used  upon  the  majority  of  tram  lines,  generally 
known  across  the  Atlantic  as  street  railways.  In 
England  electric  teaotion  has  had  an  uphill  fight. 
The  conditions  are  very  differeiit,  yet  it  ought 
to  have  made  greater  progress.  Volk,  at  Brighton, 
built  the  first  EngUsh  line,  and  though  at  <»ie  time 
or  another  this  line  has  been  subjected  to  disasters 
from  the  elements  and  financial 'difiGculties,  it  is  still 
very  much  to  the  fore  at  Brighton,  and  we  believe 
Mr.  Volk  has  been  enabled  to  onoe  mote  personally 
take  charge  of  the  line.  The  praises  of  ^Ir.  Volk 
have  not  been  sunfj  by  newspapers  like  the  praises 
of  Edison,  but  that  is  because  English  newspapers 
in  ninety-nine  cases  oat  of  a  hundred  neglect  to  find 
out  what  is  done  under  thdr  noae  in  order  to  belaud 
a  foreit:,mer  whose  word  they  take  and  whose  work  is 
ancient  Chaldaic  to  them.  You  never  find  the 
great  London  dailies  inserting  a  paragraph  about 
Crompton,  Kapp,  Mcvdey,  Esson,  Hopkinson, 
Fcrranli,  Parker,  or  one  of  a  score  of  others  who 
might  be  named,  bcca'-^c  they  reside  and  do  their 
work  among  uh  ;  but  haidiy  a  week  passes  without 

it  bemg  dinned  into  vm  that  someone  in  Fzaooe, 
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Germany,  or  America  has  diacovered  something 
wond«cfid. 

Bnt  wbftt  has  all  tius  to  do  with  the  Crjratal 

Palace?  Another  electrical  exhibition  is  to  be 
held  therein,  to  open  at  the  bejipnninp  of  the  new- 
year.  It  is  said  that  over  200  applications  for  space 
have  been  made,  and  pceaamably  the  majority  of 
these  applications  have  been  made  by  En^shmen. 
If,  as  we  trust  the)'  will,  the  exhibits  are  truly 
representative  of  the  industry  in  England,  we  fore- 
tell that  in  no  other  eoontry  in  the  irorld,  except 
perhaps  in  America,  could  so  great  a  vaxiety  and 
so  admirably  dcBif^ncd  and  execntecl  machines  be 
sent  to  an  exhibition.  The  display  at  the  Crystal 
Palace  offers  an  opportonity  for  English  makers 
to  assert  their  general  enperiority,  and  to  abow 
the  worlcl  that  in  no  sinj^'le  electrical  department 
can  they  be  iipproachcd,  mucli  less  sxn-passed. 
Here  and  there,  in  other  countries,  are  linns  of 
the  highest  repute  ;  bat  in  Bngland  we  have 
a  large  number  of  maniifactnrerB,  any  one  of 
whom  could  make  an  exhibit  that  would  worthily 
represent  the  comitry.  if  it  is  worth  holding  an 
exhibition  at  all,  it  is  worth  while  atiiving  by  every 
means  to  make  that  exhibititm  a  sncoesB. 

Last  Saturday  tVie  foundfition-stone  of  a  central 
station  was  laid  (under  the  auspices  of  the  Electric 
Installation  and  Maintenance  Company,  and  the 
conttaetors,  Mesare.  J.  S.  H.  GKnxlon  and  Co.)  by 
Colonel  Loyd.  The  work  at  Ihi^  station  is  to  be 
hurried  on  in  order  to  su])ply  current  to  those 
who  require  it  ul  iha  forthcoming  exhibition. 
Bttheeqnentiy  the  station  will  supply  light  kat 
the  district.  Every  effort  is  being  made  by  the 
Palace  antborities  to  induce  manufacturers  to 
exhibit  to  advantage,  and  we  are  quite  sure  the 
technical  journals,  whatever  the  dailies  may  do.  will 
deecribe  the  exhibits  as  faithfully  and  as  lengthily  as 
is  necessary.  The  Crystal  Palace  has  a  history 
unique  in  exhibitions.  It  was  built  for  the  first 
Great  Exhibition.  Under  its  roof  a  number  of 
exhibitions  have  been  held.  Its  management  is 
therefore  used  to  supply  the  requirements,  and  know 
exactly  what  is  wanted.  Its  situation  makes  it 
Surly  easy  of  access,  the  train  eervioe  is  by  no 
means  bad,  and  it  offers  many  inducements  to 
visitors  in  addition  to  the  exhibition — hence  may  be 
supposed  to  be  more  attractive  than  would  another 
building  devoted  only  to  the  purpose  of  the  exhibition. 

The  history  of  many  exhibitions  would  have  to 

contain  a  chapter  solely  devoted  to  procrastination, 
instability  ol  mind,  and  reerpts  Nfanv  n  manufac- 
turer lirsl  thinks  he  will  exuiuit,  then  tuat  ha  won  t, 
and  so  puts  off  the  applicatton  for  space  till  too  late. 
Then  during  the  existence  of  the  exhibition  and  ever 
after  he  regrets  not  baviiv^r  fxbibited.  Others  regret 
having  exhibited  m  a  huit-hearted  manner.  No 
exhibition  of  repute  paesee  without  making  the  repa- 
tation  of  some  firm  and  laying  the  foundatkm  ite 
fortune.  Over  and  over  ar^ain  ha^  this  been  seen. 
An  unknown  firm  makes  a  taking  exhibit,  gets 
known,  dMia  new  diento,  and  OBom  up  good 


business.  Exhibiting  does  not  pay  when  done  in  a 
half-hearted  maniMr,  bnt,  like  advertising,  it  psya 
when  properly  engine«ed.  We  trust,  then,  that  tbc 

forthcoming  exhibition  may  be  worthy  of  tbe  plact 
in  which  it  is  held,  of  the  individual  exhibitors,  uii 
of  the  country  generally. 


SUBMARINE  CABLES  IN  WAR  TIME 

Sir  Samuel  Baker,  in  an  article  to  the  Daiif 
Graphic  of  last  Saturday  on  routes  to  India  sod  the 
East,  points  a  moral  to  his  tale  by  supposing  a  mr 

with  France.    He  assumes  conditions,  in  the  fiir' 
place,  existing  as  at  present,  and  in  the  second  ttia; 
we  have  left  Egypt,  Malta,  and  Gibraltar.    He  hol(L 
tiiat  under  existing  conditions  the  control  of  eoiliiic 
stations  means  supremacy  at  sea.    But  the  general 
drift  of  this  article  is  outside  our  special  subject. 
However,  Sir  Bamucl  touches  upon  "Cables,'  which 
matter  is  germane  to  onr  colomns.  He  says  tbt 
what  would  happen  in  the  event  of  war  would  be 
that,  "In  a  few  liours  all  the  submarine  cables 
would  be  cut,  and  we  should  be  bereft  of  teU- 
graphic  news  team  the  outside  worid."  WB^ 
all  due  definenee  to  Sir  Samuel  Baker's  knowlajge 
of  tbe  subject,  we  cannot  accept   his  dictum  as 
regards  cables.    His  views  need  corroboration  beiwe 
they  can  be  accepted  in  this  particular.  He  seeni 
to  infer  that  in  caae  of  a  war  with  France  the  French 
ships  would  he  able  to  destroy  all  cables.    It  is 
difiicult  to  imar^ine  how  this  could  happen,  even 
with  Xiussia  alhed  to  France.    It  is  admitted  thit 
we  should  be  paramount  in  the  Indian  Oesaa,  tnl 
it  must  not  be  forgotten  that  cables  now  nin  on 
both  sides  of  Africa.    A  dash  through  tbe  StraiUol 
Gibraltar,  or  from  the  Channel,  might  allow  i 
French  vessel  to  cut  the  cable,  but  the  delay  arinnR 
fsam  such  breakage  would  be  reckoned  by  » 
hours.     It  may  at    once   be   admitted  that  th'" 
links  of  the  Eastern  Company  through  France, 
and  their  eables  in  the  Mediterranean, 
be  rendered  ttselesSy  though  it   is    doubtful  if 
all  the  links  could  be  severed.    The  propose' 
Pacific  cable  would  give  another  and  a  less  e^J 
tampered  with  telegraphic  route  to  the  Bast. 
Altogether,  a  closer  study  of  the  questiou  shouM 
show  that  cables  cut  at  one  or  half-a-dozen  pointi 
will  by  no  means  prevent  communication.  It  is  ^ 
an  easy  matter  to  grapple  in  deep  waters,  andifthi 
cables  ue  cut  in  shallow  water,  propeily  arrangec 
vessels  will  pick  up  and  send  messages  tbrou^i'- 
the  f'xposed  ends.    Is  it  positively  certaun,  agWBi 
tiiat  precautions  have  not  been  taken  in  wme 
instances?  and  that  should  an  attempt  be  nw^ 
to  break  a  cable,  a  privately  laid  loop  may  enable 
corainnnicatious  to  pass  without  any  trouble  what- 
soever.  Before,  however,  absolute  proof  a^^usat  tha 
contention  of  Sir  Samuel  Baker  can  be  given  m 
must  know  what  cables  would  probably  be  cut,  ainl 
at  what  points.    The  various  alternative  methoduof 
overcoming  the  difficulties  can  then  be  sbowa 
expUined. 
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Uid  Atomic  Ea«rg7.    Part  II.  t 

MxtoR.    Eyre  &sd  SpodtiswocMle. 


By 


It  is  enoiu^b  to  drive  my  retder  from  a  book  wbieb  baa 
•Qch   BOntenccs    upon  the   first  page  as:  "The  mathe 
matical  siutention  of  a  particular  rendering  of  etiecta 
resulting  from  one  manifestation  of  iSature'B  force  hai 
estabtiahed  a  pertieulMr  lonn  of  meebanical  leeeonuig 
applicable  to  effecto  reatiltiiig  from  gimvitatfon^rmrcled  at 
inuepeodent  power — but  not  to  power  from  which  it  and 
other  phases  of  energy  emaniite.'    Further  on  we  find: 
*'  Th*  ebaracteristic  ot  an  '  electric  state '  ia  that  a  body  is 
«t  reenm'ng  times  conUniioiuly  dilated  with  pirticuJaroon' 
•tititents  of  general  intontioal  fltrids  in  one  aireetion  more 
than  in  others — therefore,  wnth  reverse  effects  in  other 
directions  where,  according  to  intlueucos  of  other  bmlics 
about  it,  it  continuously  loses  such  constituents."  In 
otbor  words,  the  author  imagoes  a  flow,  or  fluid,  or  ether, 
or  aotnething  analogous  to  the  ustiel  imaginary  lines 
of  force,    "niere  is  noUiing,  however,  in  this  book  to 
prove  bis  convention  better  or  even  as  good  as  the  ordinary 
convention  ;  it  is,  in  fact,  almost  entirely  speculative  mean 
daring  away  into  the  blue  empyrean  without  auy  attempt  to 
hamees  the  vague  genentions  to  the  use  of  nnetieal  ealeo- 
lations.    It  is  one  of  the  finest  attempts  of  how  not  to  do 
it,  with   which   modern   literature   is  acquainted.  New 
suggestions  should  not  be  proniulj^ated  unless  they  render 
more  easy  the  calculations  relating  to  practical  work  or  lead 
to  more  perfect  results.  At  the  present  time  we  can  under- 
stand Prt)f.  Tyndall,  but  find  Mr.  M  '.;nr  incomprchonsiblo. 
The   fault  no  doubt  ia  duo  to  maliuMnation    of  brain 
structure,  and  ia  our  misfortune.    Till  a  remedy  ia  found 
for  such  a  mental  failing,  we  must  recommend  others  to 
tttadj  TnL  Tjndall  in  pnlemieo  to  Mr.  Ibjor. 


FOBTY-BIOHT  THOUSAND  VOLTS. 


There  is  little  doubt  that  good  results  will  ensue  through 
the  holding  of  the  Frankfort  International  Electrical 
Exhibition,  which  tonmnated  on  Monday  evening,  after 
bein^  open  for  just  over  Ave  usonths.  Many  people  are  of 
opinion  that  exhibitions  are  of  little  value,  whil.st  others 
hold  the  opposite  view  ;  but  we  imagine  that  all  will  agree 
with  us  in  stating  that  the  exhibition  in  question  has 
denonstnted  the  praoticabiKty  of  ntiHsing  very  hiRh- 
tension  current  for  the  loDg*distanee  transtnMlon  of  elee- 
trical  energy. 

At  midday  on  ^Monday  a  "  Festeitzung,"  or  luncheon,  took 
place,  when  complimentary  addresses  were  given  concerning 
the  necess  of  the  exhibition  end  its  industrial  importance 
hy  Mr.  LeopoM  Sonnemann  (ohaimiMi  of  the  prsaidential 

committee),  hy  Prof,  von  Helmholtz,  Dr.  von  Miguel  (the 
German  Minister  of  Finance),  by  Mr.  Adickes  (honorary 
|Nresident),  and  by  various  others.  This  brought  the  formal 
proeeedion  to  an  end,  bat  the  doors  of  the  exhibition  were 
only  dosM  at  11  p.ni. 

As  our  readers  are  already  aware,  the  Frankfort  Exhi- 
bition has  been  made  the  roecting-placo  of  various  learned 
societies,  German  mnnici|ial  authorities,  of  representatives 
of  the  Glasgow  and  Dublin  Town  Couocils,  and  of  vanoua 
other  public  and  private  bodies.  The  difliBirent  appHeations 
of  electricity  have  been  fully  shown,  and  the  object  of  the 
exhibition — namely,  the  rendering  popular  of  such  appli- 
cation.s — has  been  amply  attained.  The  most  important 
event  has  naturally  been  the  electrical  transmission  of 
power  from  Lauffen,  on  the  Neckar,  to  the  exhibition,  a 
a  distance  of  about  lOS  miles.  The  pressure  of  the  curro'it 
used  was  about  "JO.OOQ  volts,  a  potential  which  h:id 
never  previously  been  employed  for  practical  jttirpose.s,  and 
the  success  from  a  working  point  of  view  has  been  so 
remarkable  that  others  have  been  .stimulated  to  dnilar 
efforts.  Messrs.  Siemens  and  Halske,  for  instance,  were 
not  desirous  of  being  outstripped  by  the  Allgemeitie  Elec- 
tricitats  Gesellgchaft  and  the  Oerlikon  Maachinenfabrick, 
who  carried  out  the  Lauffen-Franktort  installation,  and  for 
this  purpose  the  first-mentioned  invited  on  Saturday 
evening  la«t|  17tb  inst,  a  select  Msenably  to  witnets 


experiments  with  current  at  40,000  volts.  Electrical 
energy  at  this  enonnoos  potential  was  provided  by  means 

of  two  oil  transformers,  with  the  secondary  windings  placed 
in  8«rics,  and  the  cuiTent  was  used  to  feed  400  incandescent 
lamps  arranged  in  scries.  Previous  to  the  switching  on  to 
the  lamps,  tests  were  made  u  in  the  case  of  the  Lauffen 
l^lant ;  one  experiment  being  made  up  to  as  much  as  48,000 
volts'  The  whole  of  the  teetsw«r6  antisfKtory, and  the 
lamps  gave  a  steady  light. 

I}y  these  experiments  and  the  success  of  the  20,000-voU 
plant,  a  great  future  is  undoubtedly  opened  up  for  the 
utilisation  of  electrical  energy  for  transmission  over  con- 
siderable distances  for  various  puriMses,  and  if  in  only  this 
instance,  the  Frankfort  Exhibitioo  may  be  regarded  as 
heving  been  dgmlly  aueceMfa]. 


NEW  IHSTALLATIOIIS  AT  MBSSAS.  ARTHUR  AMD 
CO.'S  W0BK8,  6USG0W,  AMD  RLSBWHBBB. 


The  new  works  which  have  recently  been  erected  by 

Messrs.  Arthur  and  Oo ,  of  Glasgow,  at  William  street, 
Anderston,  have  been  light<}d  throughout  by  electric  light, 
the  whole  of  the  electrical  work  having  been  carried  out 
by  Messrs.  Ernest  Scott  and  Mountain,  Limited,  electrical 
and  general  ea|i(lneeirB,  Olose  Works,  yeweaBtle^m-Tyne, 
under  the  superintendence  and  t'^  tbn  specification  of  Mr. 
W.  A.  Bryson,  consulting  electriciil  cnf^iiicer,  Glasgow.  The 
present  plant  consists  of  two  Tynecom[»oundwoinid  dynamos, 
each  machine  being  capable  of  giving  an  output  of  25,200 
watte  when  running  at  a  speed  of  670  revolutions  (wr 
minute,  and  therefore  easily  capable  of  feeding  100  !G  c.p. 
incandescent  lamps  each,  but  in  case  of  emergency  cither 
dynamo  is  cajKible  of  running  up  to  a  maximum  of  000 
lights  each.  The  current  from  the  dynamos  is  taken  to 
a  verv  massive  switchboard,  consisting  of  two  large 
enamelled  slate  bases  placed  one  alrave  the  other. 
On  the  lower  slate  base  two  coupling  switcha  are 
placed,  arranged  so  that  the  dynamos  can  lie  coupled  in 
parallel  or  run  singly  if  required.  Two  ampere  meters  are 
also  provided  for  measuring  the  current  flowing  from  each 
machine,  and  two  voltmeters  of  the  Cardew  pattern  for 
reading  the  pressnre.  On  the  upper  enamelled  slate  base 
five  double-pole  main  switches  are  fixed  together,  with  five 
automatic  cut  outs.  These  switches  control  the  five  floors 
of  the  building  by  separate  SO  tbet  any  floor  cnn 

be  switched  ofi  from  the  dynMno-tooin.  There  are  elto- 
gether  600 16-e.p.  incandeeeent  lamps.  These  are  suspended 
from  the  ceiling  throughout  by  flexible  {)endanta,  each 
pendant  being  fitted  with  a  china  cciliug  rose,  containing 
a  fusible  cut-out  and  a  lOin.  enamelled  iron  shade.  The 
installation  was  offldally  started  on  Monday,  October 
13,  Messrs.  Arthnr  end  C!o.*s  representatives  end  Mr. 

Bry.son  being  present.  The  dynamos  ran  very  satisfac- 
torily, aud  the  whole  installation  was  prououiiccd  a  decided 
success. 

We  underatend  that  Messrs.  Ernest  Scott  and  Mountain, 
Limited,  are  extremely  busy  at  the  present  time  in  their 

electrical  department,  and  have  in  hand  the  lighting  of 
Messrs.  Jones  Bros,  and  Co.'s  weaving-shed  at  the  Bedford 
Leigh  Now  Mills,  Bedford  Leigh,  near  Manchester.  This 
inatsllation  is  precisely  the  same  sin  as  the  one  at 
Meosrs.  ArtJnir  and  Ca's,  and  they  have  recently 
."supplied  the  lighting  for  the  Dunston  flour  mill  for  the 
Cooperative  Wholesale  Society,  ^iewcastle-on-Tyne. 

Amongst  new  work  we  understand  they  have  in  hand 
the  lighting  of  the  Fustian  Machine  Cutting  Company's 
new  mill  in  Manchester,  where  they  are  supolying  two 
(T'/namoi  each  capalilc  of  running  up  to  1,600  I6c.p. 
Lnips.  They  are  also  lighting  the  Bolton  Technical 
School,  H. M.S.  "  Retribution,"  Mcs.srs.  Hood,  H.iggie,  and 
Son's  works  at  Willington-on-Tyne,  iuid  have  just  tnade  a 
contract  for  the  lighting  of  a  large  tminiiig  estahliehoMnt 
at  Newmarket  for  Lord  Eile.smerc. 


Aberystwith. — At  a  meeting  of  the  Town  Council  last 
Tuesday,  it  was  decided  to  convene  a  special  meeting  to  pni 
a  lewlution  in  favour  of  applying  for  a  {nwisiooal  order. 
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A  NEW  CENTRAL  STATION, 


On  Saturday  last,  at  tbe  invitation  of  the  Electric 
Cotutrnction  and  Maintenanoe  Oompany,  a  number  of 

<^nost'^  ri'^'si^Tubled  to  witness  the  laying  of  the  foundation- 
stontj  L)f  the  new  central  station  at  \VolU-ro:i<i,  .S)fJenbam. 
The  (iiatrict  around  the  Crystal  Palace  is  one  that  promises 
well  for  business,  so  far  as  ligbtiae  is  concerned,  tboueb 
tb«r«  mzf  not  be  a  large  demand  for  power.  At  tbe 
present  time  it  will  only  he  necessary  to  describe  the 
proceedings  of  Saturday,  leaving  for  the  future  the  descri[)- 
tion  of  tbe  work  as  it  progresses.  The  sution,  as  rlusignod, 
will  in  the  first  place  receive  engines  of  about  1,000  h.p., 
which  will  drive  Wolverhampton  dynamos.  It  is  intended 
to  complete  the  station  in  time  for  tbe  o[iening  of 
tbe  Crystal  Palace  exhibition,  and  will  first  of  all 
supply  current  for  use  during  the  exhibition.  While 
current  is  so  being  used  the  mains  necessary  for  diR 
tribotiog  tlie  energy  in  tbe  district  will  be  laid  and  ibu 
houies  wired,  so  that  tbe  light  can  be  obtained  about  the 
time  of  closing  the  exhibition.  It  will  be  seen  from  the 
report  of  the  London  County  Council  that  duo  ap[(licatioii 
faM  been  made  for  laying  these  mains,  and  that  the  applica- 
tioo  has  been  granted.  But  to  tbe  work  of  Saturday.  The 
gueete  arriving  at  Upper  Sydenham,  wended  tbeir  way  to 
nie  afte  of  tbe  central  station  at  Springfield.  Tbe  streets 
were  made  lively  with  the  tratilc,  and  the  inhabitants  of 
the  bouses  round  about  turned  out  to  see  and  be  geen 
A  platform  had  been  erected  and  bedecked  with  flags. 
Had  it  not  been  for  the  foraaioht  in  providing  a  platform 
moat  of  the  guests  wonid  nave  learnt  practically  the 
definition  of  mud,  for  the  weather  during  the  jirccwiing 
week  bad  not  been  favourable.  If,  however,  tbe  augury 
of  bright  iuniliiiw  it  wwtii  anything,  this  station  ought  to 
ho  successful,  for  enwKWiy  on  Saturdny  was  attended 
by  glim{)ees  of  the  himfnary  now  eo  leldom  eeen  in  Rngluid. 

Flappy  is  the  work  that  the  sun  shines  on,"  was  the  text 
of  at  least  one  of  the  short  speeches.  After  the  usual 
formalities,  the  foundation-stone  of  the  ceotnl  fetation  was 
duly  and  truly  laid  by  the  ohairman  of  Ae  eompuy,  Colonel 
Vivien  Loyd.  Tbe  etone  baa  inaeribed  upon  it,  **Tbis 
foundation-stone  of  the  Electric  Generating  Station,  con- 
structed for  the  Eloctric  Installation  and  l^Iatntenance  Com- 
)>any.  Limited,  was  laid  by  Colonel  Lewis  Vivian  Loyd,  D.L., 
J.P.,  on  Satuiday,  17th  October.  mV 

Piravfotta  to  tw  Mtoel  laving  of  tho  atone,  tbe  Bev.  A.  E. 
KiNfi,  M.A.,  vicar  of  St  Philip's,  Upper  Sydenham,  offered 
a  pi  ayer,  and  Mr.  J.  E.  H.  Goiuhjn  explained  Uie  plans  of 
the  compan}-.  Music  wag  not  forgotten,  and  a  variety  of 
airs  were  played  by  tbe  band,  concluding,  when  the  cere- 
mony of  laying  the  etone  was  over,  with  tbe  National 
Anthem.  The  visitore  afterwards  adjourned  to  the  Crystal 
I'alace,  where  they  were  entertained  by  the  Electric  Instal- 
lation ComjKiny  and  tho  contractors  (Messrs.  .1.  K  11. 
Gordon  and  CoA  The  toaata  proposed  and  replied  to  were, 
after  tbe  time-faononred  one  of  **T1ie  Queen  and  Boyal 
JVunily," 

"Tho  Army,  Navy,  and  Auxiliary  Forces,"  for  whom 
General  Clkik  res^wnded. 

"  Success  to  tbe  Electric  Installation  Company  "  was  pro- 
posed by  Mr.  J.  E.  H.  Gordon,  who  entered  at  greater 
length  in  his  speech  on  tbis  occasion  than  at  tbe  previous 
ceremony,  as  to  the  aims  of  tbe  company.  He  explained  that 
toe  station  is  situated  at  Sprinefielil,  Upjier  .Sydenham, 
about  I^  miles  from  tbe  Crystal  I'alace,  and  will  contain 
machinery  for  about  20,000  lights,  with  jirovi.sion  for  exten- 
sion. On  January  1  a  large  eleetricalexbibition  will  be  opened 
at  tbe  Crystal  Palace,  which  will  be  of  considerably  more 
importance  than  the  exhibition  which  fia.s  attracted  .so 
much  attention  at  Frankfort.  Contract-i  have  been  entered 
into  under  which  the  whole  of  the  power  of  the  new  station 
will  he  supplied  in  die  first  inatnnce  to  the  Crystal  Palace, 
and  there  will  abo  be  transmisaton  exceeding  that  of  the 
LaufTen  at  Frankfort,  and  sold  to  tho  exhibitors 
for  motive  and  lighting  purposes.  During  the  ex- 
hiUtion  maim  will  ixt  hud  through  tbe  whole 
■ran  of  tupply  reedy  for  cuatomen  when  the  ex« 
bibition  doeea  in  the  spring.    There  has  been  grsat 

c  :  trnvoray  as  to  the  relative  advantages  of  the  alter 
uauug  high-pressure  system,  and  tbe  direct-current  low- 


presanre  system.  The  one  gives  greater  facilities  for 
tranamitting  current  economically  to  a  distance,  the  other 
has  the  advantage  that  it  can  be  used  economically  for 
motive  power  and  in  conjunction  with  storage  latteries.  The 
inhabitants  of  Sydmham  will  have  the  advantage  of  both 
systems,  as  the  new  motor  transfiomer  system  ie  to  be 
adopted,  which  combines  the  advantages  of  the  bigb-prosstve 
alternating  system,  sa  far  as  regards  transmission  to  a 
distance,  with  those  attondint  on  the  direct  curreoti 
with  its  adapubility  to  motors  and  etorage  hntteries. 
The  contractors  reewved  the  order  to  carry  out  tho  worim 
at  the  end  of  August.  Tho  buildings  were  commenced  on 
IClh  September,  and  will  be  roofed  in  in  about  another 
fortnight  The  whole  of  tbe  eleelrfeil  and  steam  plant  is 
ready,  and  will  be  delivered  ai  aoon  ae  the  buildiqgi  ac* 
prepared  to  receive  it  No  difficulty  ie  etitieiimtad  in 
getting  the  station  running  by  1st  January. 

Colonel  Vivian  Loyd  replied  on  behalf  of  the  coniiMii.,, 
and  then  proposed  "Tbe  Crystal  Palace  Company,"  to  which 
Mr.  Bait,  deputy-ebainnan  of  tbe  Palace^  repliod,  and  made 
allnsionfl  to  tbe  laat  electrical  ediibition  ee  well  ae  to 
thf  fnT-th-"rning  ouc.  He  put  the  matter  plainly  and 
bluntly,  ,i4  a  business  tnan  to  busiae&s  men,  that  tbe  aim  of 
tbe  Crystal  Palace  was  to  earn  and  to  save  money.  Colonel 
Gaknaud  made  a  humourous  speech  in  rmlj  to  '*  The 
Visitors. "  Tbe  toerti-Uit  was  exhaiNtod  witb  «h*  tont  «f 
"The  Chairman,"  whic>!,  bnwevcr,  feally  caOM  Mdjf  M 
Colonel  Loyd  had  to  catcii  u  train. 

Altogether  we  must  congratulate  the  company  and  the 
contractors  upon  the  excellent  manner  in  which  they 
decided  to  bring  their  work  under  notloeb  and  w«  tniat  the 
ultimate  success  of  the  undertaking  wiU  b«  m  gnat  at  thai 
on  Saturday. 


SOKE  DBTAILS  OF  THE  CARE  AND  HANAGBHBNT 

OF  AN  ARC  LIGHTING  SYSTEM  AS  PRACTISED 
IN  THB  MUNICIPAL  OF  ST.  LOUI&* 

1!Y  JAMKS  !  AYKIL 

(t  ''.,nd ittliil  ficiit  ]m<je  378.) 

A.s  stilted  in  the  j^p&i',  the  average  number  of  lamps  per 
trimmer,  with  a  vehicle,  is  68.    When  one  stops  and  thinks 
about  tbe  work,  where  lamps  are  located  dose  togetber,  of 
easy  access,  supported  by  methods  which  enable  the  trimmer 
to  got  quickly  at  tbe  lamp,  or  even  supported,  as  mine  are, 
when  they  arc  placed  so  high  above  the  streets,  thitt  look» 
like  a  .small  number,  because  we  have,  as  doubtless  ouny 
others  have,  some  trimmeis  who  care  for  more  than  100 
commercial  kmra  per  day.   But  we  have  got  our  tampe  aft 
this  high  altitude,  and  it  takes  a  long  time  to  raise  or  lower 
them.    We  are  compelled  to  use  a  device  for  raising  and 
lowering  -a  device  which  has  to  be  lowered  and  locked  in 
order  to  prevent  its  being  meddled  with,  and  that  necessitates 
eaditime  theunlockingof  the  device  by  tbetrimmer,applyii^ 
the  crank,  lowering  and  raising  the  lamp  ;  and  as  the  [njles 
are  set  on  tho  kerb  line  of  tho  streets,  and  pas-sing  vehicles 
could  knock  the  device  ofi*  easily,  the  hoisting  device  has  to 
be  placed  up  high  out  of  reach  of  the  sides  of  the  waggons, 
and  that  necessitates  tbe  use  of  a  ladder  by  the  men  to  get 
up  to  tbe  hoisting  device.  It  seemed  to  me  before  we  went 
into  0{>eration  that  it  would  be  essential  that  we  should 
have  .something  of  that  sort.    We  have  a  cart,  miKli(ie<i  to 
suit  the  requirements,  and  enabling  our  trimmers  to  carry 
extra  globes,  extra  lamps,  rubber  clothing,  means  for 
keeping  the  carbons  dry,  anid  any  number  of  tools  that  they 
wish  (and  we  require  them  always  to  carry  a  few)  and  to 
carry   the  means  to    enable  the    tiimtner  to  luake  any 
tumporary  repairs  fui  the  purpose  uf  reuioving  aity  defect 
or  trouble  whidl  be  may  htid.    We  have  found  that  by 
fttmishii4(oiir  men  with  cart  and  horee  (requiring  them  to 
fitmiah  the  horses),  we  have  been  able  to  employ  men  for 
65dols.  per  month  who  are  in  every  way  equal  to  the 
men    whom    we    employ    for    trimming  commercial 
lamps,    where  they  carry  a   stepladder   arounti  the 
town,  at  2dol8.  per  day.    For  65dola.  per  month  wo 
find  them  seeking  tbe  iiositions  as  trimmers.  They 

'  1'a|>or  tci'l  liefore  ths  Ccovsotlop  of  tbo  N'i<tii>nAl  .f!1an|rie 
Light  Asuociiilioii.  UlQIilZCa  by  GoOglC 
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{uniiR))  iheir  own  horses,  feeding,  thming.  and  caring 
for  them  in  every  particular,  l«&vittg  m  onlj^  to  Mippl j  tbem 
with  rebielM  and  harnen.   The  vouk  of  nm'ntonanee  for 

vehicles  ami  harness  is  not  very  great.    The  codt  of  outfit 
wus  about  75(iols.  |)or  trimmer.    The  cost  of  repairs  and 
depreciation  uf  h.tt  ness  and  vehicle  is  about  40  |)or  cent, 
annually,  as  we  calculate  it.   That  is,  it  will  cost  about  40 
per  cent,  of  the  iriTestmeiit  to  keep  it  np.   That  thing  has 
lieen  discui^sod  scruewbat,  and  in  some  other  places  thfy 
have  tried  the  use  of  carta,  and  are  not  alto>^ether  pWsofl 
with  them,  but  whetc  the  conditiuuK  are  satisfactory,  I 
must  say  that  we  find  much  better  reaults  in  the  care  of 
oitflaDpa  in  that  way  than  we  have  ever  experienced  with 
the  same  clasi  of  help.    With  lOJol.  trimmers,  such  as  we 
have,  I  doubt  if  we  could  get  the  resulu  that  wc  do  in 
any  other  mainier.    We  have  pot  a  vctj   useful  little 
blank  which  I  presume  may  be  advantageously  used  in 
manv  other  placet.  We  bave  |tf{nted  on  it  a  form  of  tele- 
pa|Hipole  within  cross  arms  on  it  and  10  pins.  Although 
we  use  no  more  than  eight  pins  for  our  work  yet  we 
use  whole  lines  iti  carrying    our    wires  over   the  city, 
and  we  keep  a  recotd  of  every  pole  and  wire  on  those 
(buikai    The  location  of  the  pole  and  the  [xtsitions  of  the 
wirei  on  the  pole  is  indicated  on  the  blank.    From  the 
comer  of  First  to  Tenth  street  circuit  No.  5  will  occupy 
the  two  outsiJe  pins  on  the  top  cross-bar,  and  the  .»de  of 
the  street  and  the  name  of  the  street  is  <;iveii,  k<»  that  by 
reference  to  tbat  diagram  at  any  time  wc  kiiDW  the  exact 
ktcation  of  oar  own  and  of  other  people's  wires.    In  laying 
OOt  new  eirenits  and  in  doing  addition  work  it  is  a  very 
convenient  thing  to  refer  to,  and  it  saves  lota  of  work.  It 
is  very  convenient  where  yon  have  many  jwles,  ami 
especially  where  you  have  to  run  a  mixed  line  and  inter- 
cnaoisa  with  other  oompaniea,  to  have  some  snch  arrange- 
ment  In  the  care  of  a  elation,  it  is  rarely  the  practice  in 
tbf  smaller  stations  to  have  anything  in   the  way  of 
msUmnents    except    those    furnished    by    the  prent 
comjMuiy,  and  possibly  sometiinea  one  outside  instru- 
meot.    We  all  know  the  utter  oitTeliabiUty  of  the 
ordinary   oommereial  device  fnnihilied  to  in  as  an 
i^mmet-er  by  these  parent  companies,  and  unless  you  do 
iccurately  know  the  amount  of  currttnt,  leaks  wili  creep 
II to  the  plant,  which  I  am  sure  would  astoniah  anyone  if 
they  wero  to  go  at  the  matter  earefnllv  and  measure  them. 
I  do  not  think  that  there  is  a  station  in  a  town  of  20,000 
inhabitants  and  over  that  ran  afford  not  to  be  provided 
with  a  high-reading  voltmeter  (f  am  nuw  speaking  exclu- 
sively of,  and  referring  only  to,  arc  line  circuits  that  will 
measure  the  whole  difference  of  potential  on  your  eircuite 
during  the  operatfon  of  then,  ao  that  yoa  may  know  the 
amount  of  energy  bcinjr  cnnsuTned,  and  accurate  ammeters 
are  essential  in  order  to  know  what  that  energy  is.    In  the 
pa])er  1  have  made  a  point  of  that.    I  will  give  you  a  state 
meat  of  a  little  test.   Until  1  had  made  the  teet  and  made 
the  eouperiaon  I  eould  not  realise  that  the  dilTMWiee  or 
the  opportunity  for  difference  wa.q  ao  great.    With  TO 
lamps  adjusted  to  burn  an  average  of  46  volts  with 
0     amperes  of  current,  the   average  tuimher  of  watts 
of  the   10  lamus  was  i36  per  lamp.    Now,  without 
changing  the  adjoatment  of  the  lamps  in  any  manner,  hut 
simply  increasing  the  current  so  that  the  amnicter  needle 
read  9*8  am{>eres  (an  increase  of  0  3  ampere,  aud  you  will 
fuiil  that  the  indicator  furnished  by  our  parent  companies 
will  not  s^ee  within  half  an  ampere),  with  an  increase  of 
enirent  oTonly  0*8  of  ao  ampere  the  avon^  eoneamption 
or  increase  of  watts  was  524,  or  an  increase  of  20  per  cent, 
in  the  wrttts  consumed.    That  was  the  result  of  changing 
■  Illy  0'3  of  an  ampere.    When  the  current  w.is  increased 
to  give  the  lamps  10  amperes,  wo  had  an  average 
vi>ita^u  of  58  volte  per  lamp  inatead  of  iC,  an  average  uf 
550  watta  per  lamp,  or  an  fnereasd  of  33  per  cent,  in  the 
energy  consumed.    There  is  a  saving  equivalent  to  a 
very  handsome  [irofit   on    your   laiup.s.    Wo   all  know 
thai  often  in  a  moderate-Ktzed  station  someone  will  often 
come  in  and  think  the  lam})s  are  not  in  good  order 
and  ask  «'What  ie  the  matter  with  the  lampet  Push 
them  ou"  The  ammeter  !e  fonnd  to  be  all  right, 
but  still  we  give  them  mure  energy.     Many  of  our 
superintendents  want  to  have  good  lamps  and  thoy  want 
to  make  a  good  ekov  with  thrnn,  and  lo  they  keep  their 


lamps  bright  in  this  manner.    Now  they  will  get  jnit  ae 

satisfiactory  a  light  and  a  more  even  l^ht,  by  MVtng  tb* 
lumps  pro|>crly  adjusted  and  ninning  Uiem  On  a  normal 

current,  than  they  cm  pfi.?sihly  get  in  this  manner,  and  be 
ablt)  Ui  savd  from  33  to  50  [>er  cent  of  the  energy  con- 
sumed in  those  lamps.  This  is  a  point  that  I  know  a  good 
many  of  you  have  already  looked  into,  and  you  have  dia- 
coverol  in  praetiee  that  ft  fa  an  opportunity  for  very  serions 
leaks,  but  T  have  never  hear<l  anyone  bring  it  out  before. 
The  malttif  ba«  never  to  my  knowledge  yet  been  before  the 
convention  or  publicly  commented  upon.  This  shows  you 
the  necessity  of  having  a  good  and  accurate  iustrument 
adapted  to  your  work.  Our  practice  is  to  take  the  com- 
mercial instruments  furnished  by  the  company  whose 
apparatus  we  use,  and  then  st.mdanlise  them,  regardless 
of  their  scale  itidicating  where  the  needle  should  stand 
to  indicate  ibe  currents  that  our  lamps  are  adjusted 
for.  We  use  two  Weston  ammetere  as  standard  inttrn- 
ments.  T  find  it  desiiabic  to  have  two  rather  than  one. 
Those  wo  u.se  almost  entirely  for  st^mdardising  these  other 
instrument  which  we  use  in  piactice.  There  is  something 
very  peculiar  about  an  ammeter.  I  find  that  they  will  run 
along  perfectly  accurate,  and  that  two  or  three  instruments 
will  agree  exactly  for  a  week  or  10  days,  and  then  without 
any  apparent  cause,  and  when  working  under  identically 
the  same  conditions,  and  collected  together  in  series  so  as  to 
take  the  same  amount  of  current,  the  needle  will  vary  some- 
timesasmuchasO'SorO'Sooooeinstrumeut.  Then  we  bring 
in  our  standani  instrument  and  put  it  in  the  series  in  order  to 
find  out  which  one  of  those  h:is  changed  its  adjnstment  It  is 
something  »hiit  we  do  not  attcmjit  to  account  fur,  grouped 
as  they  are,  for  this  occurs  in  cases  where  we  have  them 
fastened  to  a  board  againat  a  poatt  uid  where  all  the 
influeneee  enrronnding  tJbem  are  the  same  under  all  condi- 
tions and  at  all  times,  and  they  are  not  in  closr  proximity 
to  any  wires  carrying  heavy  currents,  and  there  is 
no  opportunity  that  I  know  of  for  change  either  in 
condition  or  position.  An<l  yet  the  change  doea  occur.  I 
think  that  money  expended  for  good  inetramente  to  be 
used  In  adjusting  lam(>$  and  in  maintaining  the  current 

constant  is  moot  y  well  exf)ended.    In  operating  the  large 
number  of  lamps  that  we  do,  if  we  had  an  ammeter  on 
every  circuit  (ais  some  do)  we  would  have  a  Ttiy  TarinUe 
condition  oi  affiiirs.  Of  course,  these  variationa  in  ammeleri 
woald  esdbt.   We  keep  continually  two  ammeters  in  eeriee. 
We  have  a  vciy  convenient  plug  and  socket  made  for 
inserting  the  ammeter  quickly  in  the  circuit,  so  as  to  ket 
it  right  in  circuit.    It  is  placed  oti  the  switchboard  by 
simply  inserting  a  eingle  plu|^    Thus,  we  connect  the 
ammeter  in  senes  with  the  circuit.  Onr  praetiee  ie  in 
starting  up  as  soon  as  the  dynamo  is  in  operation,  to  insert 
the  plug,  and  see  that  the  current  is  what  we  desire  to 
show  by  this  instrument     We  go  through  the  whole  aeries 
in  that  way,  and  that  thing  i>  repeated  in  our  station 
every  two  honra  dnring  the  mgbt.  and  during  the  daytime 
once  an  hour.    We  find  it  desirable  to  do  this.    \^Tiilc  we 
have  not  much  change  in  load  we  have  changes  in  circuit 
cortditicns  during  the  night,  and  the  governors  are  not 
always  responsive  to  a  modern  change  of  load.    You  can 
easily  build  np  your  current  0*1,  0*3,  or  0-3  of  an  ampere, 
and  the  governor  will  not  always  respond.    Wc  burn  more 
carlion  and,  of  course,  more  coal  during  that  time.  This 
matter  of  circuit  connection  is  often  a  fruitfid  source  of 
trouble  as  well  as  one  of  the  causes  of  an  immense  loss  of 
energy,  and  is  a  thing  that  we  all  ought  to  pay  close  atten- 
tion to.    I  know  that  all  central  station  men  now  make  it 
a  practice  to  make  a  solid  circuit  by  making  good  line 
joints,  hut  when  we  lot  OUt  a  lamp  we  are  very  apt  to  have 
a  binding  |K>8t  there,  and  we  are  apt  to  insert  the  wire  in 
either — in  the  hanger-board  or  on  the  lamp  proper  -  and 
the  man  sets  up  the  set-screw  and  leaves  the  kmp  banging 
there,  and  then  the  wire  will  corrode,  and  a  condition 
will  bo  brought  about  which  will  soon  so  disarrange 
things  that  a  40-light  dynamo  will  run  only  30  lights.  We 
use  hanger-boarde  for  eoepODding  all  our  lam|w,  whether 
inside  in  eomm«eial  m«  «r  oittiida  in  dty  ue.  The 
banger-boarda  are  alt  prorlded  wfHi  entoflk  Bnt  before 
the  boards  were  put  in  service — not  before  they  were  put 
in  service,  for  we  put  our  plant  in  operation  very  hurriedly 
—and  ao  we  took  omr  board*  11  they  cnio  from  themapu,. 
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facturer — but  shortly  subsequent  to  that  wo  soldered  a  short 
section  of  flexible  insulated  cable  to  the  bindiiig  post  of  each 
banger^board,  and  then  when  tbe  man  comes  ailong  to  make 
a  Him  oODaeetion  after  tbe  banger-board  is  put  in  place,  be 
makes  an  ordinary  lino  joint.  Thus  tbey  pet  a  f^ood  stron^j; 
connection.  The  aoiderinj^  that  i.s  done  is  done  in  our  repair 
shop,  or  done  at  the  statkm,  where  they  have  time  to 
have  it  done  weU.  Of  course  a  maa  cannot  do  a  good  job 
out  in  tbe  wbd,  and  under  aU  tbe  eonditiona  usually 
oxisilin^^^i-hpn  bn  has  to  solder  tip  a  connection  of  that  nature,  ' 
and  wheie  aii  iron  is  obli'^ed  to  be  used  to  soMlt  a  wire  to 
a  li)tid:ii;_'  j)f)st.  ^\'e  have  all  seen  cases  where  cut  outs  on  a 
line  have  soldered  joints  which  had  better  have  been  lofc 
alone,  and  eyen  the  solder  left  off.  There  is  often  a  lot 
of  acid  loft  on  so  that  the  wire  is  corroded  in  a  very  brief 
time,  or  ihcy  get  a  little  lump  of  solder  piled  in  one  corner. 
The  fame  pr»ctice  obtains  as  to  all  the  devices  that  wo  put 
in  circuit.  In  cut-out  boxes  we  use  the  best  Hexible  insu- 
lated cable,  so  that  it  may  be  put  in  and  out  many  times, 
and  leave  the  connection  unimpaired.  We  have  those 
aoldertd  to  tbe  banger-board  binding  post  at  the  station. 
This  leaves  tbe  lineman  nothing  but  an  ordin.iry  line  joint 
to  make,  which  he  can  do  outside  easilj^  and  well.  I 
cannot  say  that  that  is  done  on  all  OUT  circuit*  because  of 
tbe  borried  way  in  wbieb  tbe  plant  was  put  in  operation, 
and  because  we  put  in  1,200  lights  at  the  very  outset,  and 
so  there  is  more  or  less  of  tbe  old  construction  which  has 
now  been  overbauled.  But  generally  we  have  no  connec 
tions  in  our  itation  flKoepi  solid  soldered  connections, 
exeetit  wbere  a  lamp  is  connected  to  the  hanger-board. 
We  nave  a  hook  hangnr,  and  also  bave  a  binding  post 
on  this  book  on  the  him[).  We  hook  the  lamp  into 
the  hanger-board  hook  and  solder  a  abort  piece  of  cable, 
wbidi  W«  put  in  a  binding  poet  and  set  it  witk  »  tevew. 
Tbui  we  pt  a  double  connecUon  wbere  we  cenmit  have  a 
solid  connection.  There  is  no  hanger  board  tbat  I  hare 

Been  and  no  metho<l  of  hanging  lamjjs  by  book  or  con- 
necting tbau  by  a  single  counection  to  the  banger-board 
tbat  will  not  develop  trouble  in  oidinary  practice,  but  by 
using  the  douUe  ooooaction  you  get  wtsj  gpod  protection. 
I  bave  ventiODSd  in  tbe  paper  tnat  it  u  our  pnetiee  to 
cb;it|;t!  the  nifitoiner  for  arc  light  installations.  I  am 
aware  that  this  practice  does  not  generally  obtain  through- 
out  tbe  country.  Om  oI  Uiy  employ^,  who  came  to  IM 
from  an  older  compaoj,  once  told  me  tbat  I  was  wrong 
in  attempting  this ;  tint  the  thing  eoald  not  be  carried 
out ;  that  it  would  make  trouble  and  give  us  bother  in 
endeavouring  to  collect  from  or  compel  customers  to  pay 
for  are  light  installations.  I  maintain  that  there  is 
no  vum  reason  why  we  should  do  wiring  free  than 
there  would  be  for  a  guman  to  charge  nothing  for 
pi]>in>;  a  house.  There  is  no  more  reason  why  a  p^s- 
man  should  pipe  a  customer's  house  than  there  is  fur  our 
wiring  a  bouse  for  incandescent  lamps.  Of  course,  in 
the  early  day,  when  are  lights  were  still  an  experiment, 
we  were  anxious  to  ^  tbe  thing  in  a  nan^i  houM  so  tbat 
he  would  try  it,  hoping  that  if  he  liked  it  he  would  keej>  it, 
and  so  we  did  not  chaise  for  wiring.  And  later  on  tlie 
same  tiling  prevailed,  and  to  yet  a  customer  started  we 
were  willing  to  do  the  wiring  for  tbe  sake  of  getting  him 
converted  from  the  present  ntwiod  of  lighting  by  gas  to  the 
now  method  by  electricity.  And  so  that  practice  has  been 
followed  up  because  the  precedent  had  bfica  esUiblishcd.  l!ut 
there  is  no  sense  in  it  no  matter  bow  much  you  think  you 
cannot  get  away  from  it.  It  is  like  anything  else.  If  you 
charge  for  tbe  wiring  there  is  likely  to  be  an  awful  kick 
at  first,  but  it  will  soon  wear  away,  and  men  will  finally 
come  to  recognise  it  as  a  correct  business  principle — that 
you  have  got  to  make  from  some  other  source  the  money 
which  you  8[>end  in  putting  in  lamps,  and  that  if  you  are 
making  a  fair  rate  M  profit  on  your  lamps,  if  you  have 
still  to  add  this  extra  cost  of  wiring  to  it,  you  increase 
the  cost,  and  if  you  place  this  increased  cost  of  the 
lamp  on  the  man  who  keeps  tbe  lij^bt  for  but  a  few  months, 
then  you  are  imposing  on  the  man  who  keeps  his  light  fur 
a  long  tine.  We  have  effected  a  saving  or  decreased  our 
tijieoses  more  than  600doli.  a  month  by  refosing  to  put  in 
tbe  lampa  free.   We  make  a  chai^  of  S5  cents  per  hour 

fcr  A]  labour  eice|)t  tbat  of  tbe  foreman,  and  we  dMUWO^O 

cente  per  hour  for  his  time.   We  also  charge  for  the  lone 


and  waggon  at  the  same  rate,  and  we  charge  from  the  time 
tbe  men  leave  the  station  until  they  return.  That  charge 
will  usually  cover  tbe  lime  of  connecting  it  in  circuit, 
and  tbe  oost  of  the  minor  things  which  we  never  take 
out  in  the  way  of  screws,  insulators,  and  other  such  little 
things — and  perha|is  also  the  cost  of  removing  the  wires. 
W'o  have  another  shrinkage  there  in  tbe  scra[)  uue  which 
comes  in,  and  which  may  or  may  not  be  covert.  But  in  a 
measure  this  charge  covers  largely  the  expense.  We  make  a 
point  with  our  customer  that  wc  want  to  own  tho.-o  appli- 
ances, that  we  bear  the  cost  of  them,  but  that  "u  want  to 
charge  him  for  the  labour,  and  we  charge  for  the  labour  in 
that  way.  We  do  not  pay  those  prices,  as  you  uuUerstand, 
to  our  linemen.  We  own  our  own  teams.  The  horse  and 
waggon  is  worth  4doIs.  a  day  to  us,  charging  at  th.it  rat«, 
ana  do  not  cost  us  anything.  I  know  that  there  is  a  good 
deal  of  objection  made  to  this  plan,  and,  in  fact,  the 
president  of  our  company  said  tbat  I  was  taking  a  wrong 
stand,  but  it  did  not  make  any  difference  to  US,  and  iftsr 
tbe  first  few  months  all  objections  wore  gone.  Many  of 
our  customers  require  only  short-service  lamps,  an  from 
October  to  the  1st  of  January,  or  perhaps  through  tbe 
winter,  taking  them  out  in  the  spring,,  and  we  have 
customers  who  take  lampa  for  six  months  in  the  year 
only,  their  business  being  of  such  a  natvtre  that  tbey 
do  not  require  them  longer.  These  people  want  the 
lamps  every  year,  but  not  for  all  the  year,  hut  still  they 
do  not  want  their  wires  taken  out;  and  so  to  save 
increased  expense  to  tliem,  and  to  avoid  the  taking  out  and 
putting  in  of  wires,  we  require  them  to  sign  a  eontnct, 
when  the  period  of  service  expires,  for  »e  sttceeeding 
season.  Then  we  leave  the  wirea  in,  and  agree  to  connect 
them  without  cost.  But  for  own  protection  wt)  di«counect 
them  entirely  from  the  circuit.  We  always  cut  the  wires 
out  of  tbe  building,  close  the  circuit  at  thio  pole,  and  take 
down  tbe  loop  leading  to  it  I  am  satisfied  tbat  it  is  welt 
worth  the  cost  to  do  this,  for  then  wo  are  in  no  danger  of 
burning  them  up,  and  by  cutting  them  off,  closing  up,  and 
making  a  solid  circuit  we  do  not  have  to  look  for  trouble 
from  cut-out  bone  or  other  bad  ccmtacts,  nor  A»  we  hawa 
trouble.  The  place  wkarB  men  never  think  to  look  for 
trouble  is  in  these  dead  wires.  Thoy  forget  them.  While 
this  costs  a  little  money,  I  think  it  saves  a  little  in  the  end 


CMi  BiigiBoon.— The  council  of  the  Institution  of 

Civil  Engineers  invites  original  commnnicationaon  subjects, 
a  liiit  of  which    isiiued.    For  approved  pa[)ei^  tbe  council 
award  premiums  from  tbe  Telford  fund,  Manby  doaatioo, 
Miller  fund,  Howard  bequeat,  Cramoton  bequest^  and 
Trevitbick  memoriel  fund.  Amongst  tiioee  proposed  tbe 
following  more  especially  relate  to  electrical  science ;  appli 
ances  for  tunnelling ;  ventilation  in  tunnels ;  distribution 
of  water  power  in  mines  ;  best  arrangement  of  engine  for 
coptral  stations ;  application  of  eleet2ieit)r  to  tbe  treatmeat 
of  sewage ;  meebantca!  propulsion  for  ufeboats  and  saisll 
undecked  boats  ;  systems  oi  underground  haulage  in  mines; 
electro-deposition  of  copper;  electric  traction  for  raadi 
and  railways  ;  electric  motors  for  (a)  inland  navigation  (('] 
ocean  vessels ;  best  form  of  electric  li^ht  mains  having 
regard  to  durability,  economy  of  matenal,  and  facility  of 
hou;--c  connection  :  application  of  electricity  to  smelting  i-id 
metallurgical  ojjcration  ;    electric   me;isuring  instrumeiit*, 
as    ammeters,    voltmeter.'*,    power   and    sujiply  meten 
The  papers   must  avoid  the  use  oi  the  first  perMHi, 
be   legibly   traniicribed  on  foolscap,  leaving   a  msreia, 
be  prefaced  with  an  abstract,  and  the  illustrations,  wiss 
necessary,   should  be  on  tracing  paper   and  not  o>w 
tUin.  in  height.  Diagrams  to  be  large  enough  to  be  cle-iv 
vfiiiblo  60ft.  away.    l'a|>ers  already  read  or  published  u< 
not  accepted.  In  adjudication  of  the  awards  00  dietiacoes, 
except  in  the  case  of  Howard  and  Miller  bequests,  will  W 
made  between  papers  received  from  members  or  strangen. 
whether  native  or  foreign.    Tbe  following  are  among  tiw 
premiums  awarded  during  the  last  SG&sion  ;    .\  Telfor- 
nu-<lal  and  premium  to  Rookes  Evelyn  Bell  Cl^Jmptl'^, 
MJ.CJi,  for  his  paper  on  **  The  Cost  of  the  Qeaenuoa 
and  Distribution  of  Electrical  Energy."  and  a  TallMd  ff^  . 
mium  to  William  Langdon  for  his  papier  on  '*  Railway  Iwd  i 
Lighting." 
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NEWS  FBOII  TBB  FEMINSVLA. 


BLBCnUCAL  EX(;iNEERING,  UGHTINli,  I'Hll  ES,  ANiJ 
C»-OrERATION  IK  THE  SPAMBH  CAPITAI* 

givs  Ul6  following  from  a  correspondent  in  Madrii!, 
dncwt  M  it  WM  recoived,  for  the  |)iii)HJHe  of  nlknviiiL; 
EnpHah  roadors  an  ojiportuniiy  of  kiiowiti;^  how  eloctric 
%htiDg  IS  uiidorstood  ia  Matlri<i.  We  doubt  very  much 
if  any  enginaarof  repute  in  this  country  would  bo  bold 
«l0ll|(b  to  BUggeat  %  oambcr  of  small  installations  f<<r  the 
figbtliig  of  a  Urge  town.  It  is  evident,  however,  that  our 
contemporary  La  Uevuda  Minem-Mdal^ifiM,  hu  foniMd 
tiiia  condiuion. — £d.  £.M.] 

Madrid,  Tuadaf. 

Madrid,  with  nigh  hnlf-a  tiiiUion  inhiibitant'?  wfthin  the 
city  limits,  is  not  making  the  i>rogre&8  in  intelligent  electric 
lighting  which  it  might.  Barcelona,  the  second  town  of  the 
Spanish  part  of  the  PaDinaola,  ia  airav  ahead,  and  ita 
ramidas  are,  perhaps,  the  hnik  aM^Uditad  public  walkf  in 
Europe.  Thure  is  no  atntch  ol  boowvuda  oven  in  ^ath 
so  well  illuminated. 

Among  the  constructors  of  electrical  apparatus  in  the 
ilispanian  capital  of  Madrid  (bat  it  ia  not  comaMTcial 
metropolis,  wbieb  rank  {wrUina  to  the  induatrions  capital 
of  CaUlufia)  arc  notaWy  J.  Gonraler-,  callo  [street]  Infantaa 
4  ;  and  I.  Sierra,  c.  Lobo  8.  They  are  pro^essiva  men, 
or  would  doubtless  like  to  bo  thought  so ;  but  to  an 
American  or  British  professional  they  will  apiiear  rather 
ancient.  AmoBg  the  working  electrical  engineers  may  be 
cited  the  names  of  L.  P.ige,  Pl.iza  do  In  Indepondoncia  6  ,  A. 
Martinez,  callo  CarreUs  H  ;  E.  Okldo,  c.  yordo  11.  The 
two  electrical  comp;iriic«  are  located  :  Eioctricidad  Berlin, 
at  Carrera  San-Jeroiumo  42 ;  and  the  £Uectricidad  Matntensa 
at  reina-Mcrcedes  24.  The  miniDg  institute,  or  Oiienlo 
Minero  Industrial,  is  at  liela tores  4  ;  and  the  Cientifico  y 
laterario  Aleno  (athenii  um)  at  Prado  21.  i  iiesc  catablign- 
ments  are  provided  with  fine  reading-rooms,  receiving 
numbers  of  journals  from  the  two  hemispheres,  and  are 
frequented  by  the  pick  of  Spanish  commercial  people. 

As  is  always  the  case  in  Spanish  officialdom,  there  is  a 
good  deal  of  jobbery  in  electric  light  circles  where  the 
public  purse  is  concerned.  And  not  alone  in  Madrid,  but 
in  other  cities.  There  was  a  scandalous  revelation  recently 
in  Barcelona  over  the  conduct  of  one  J.  Gu(u,  a  scrivener 
employed  in  the  Ayuntamiento,  or  local  guildhall.  ITc 
was  found  out  in  a  number  of  shady  practices — transpired 
til  be,  in  fact>,  a  vulgar /'i//<;  /'/  j/'(Vi.  Vet,  to  give  readers  an 
idea  of  what  the  Augeaa  stables  are  like,  it  is  only  uecessar}- 
to  state  that  he  does  not  lose  his  position.  If  threatened 
with  dJamiaBal,  Gufu  would  round  on  some  of  the  other 
fanetioRariaB,  uid  threaten  them,  too,  with  exposure  if  they 
did  not  use  their  influence  to  hush  the  matter  up.  So  the 
atiair  has  been  stilled,  from  the  alcalde  (mayor),  who  knows 
all  about  it — M'l  Porcar-y-Pio — down  to  theliveried  officials. 
Preea  liberty  ia  not  of  a  high  standard  in  Hispania,  and  it 
would  go  hard  with  the  publication  in  which  these  lines 
api>c;ir  were  it  [trinted  in  Espaua.  There  must  be  some- 
thing wrung  somewhere  with  the  Barcelona  Municipality. 

A  most  interesting  paper  has  recently  api)earcd  in  Madrid, 
taking  in  hand  the  entire  aubject  of  oo>opacative  electric 
lighting.  It  ahowa  how  electricity  might  €e  made  the  pre- 
dominant nightly  illumination  in  the  capital  at  less  than  half 
the  price  of  petroleum  or  paralHn,  which  latter  actually  costs 
5-*o  pesetas  monthly,  whereas  an  electric  lif^tof  10  candles, 
workiiig  five  hours  daily,  would  cost,  witb  interest  and 
amorUeation  vn  the  capiul,  S-i''  pesetas  monthly,  to  be 
reduced  stibsequently  to  2]  peaeus.  The  pe-^eta  is  equal 
to  the  franc  in  G.iul,  or  to  20  cents  American.  Thecentimo 
is  the  hundredth  part  of  a  pe^eu,  or  the  fifth  part  of  a  cent 
UJS.,  or  halfpenny  EngUab.  The  cintimoa  are  the  small 
Sgnne. 

Some  extracts  will  be  madoatlengthfromthislearned  c.^say 
on  co-opemtive  cheap  olectiic  lighting,  worthy  of  attention 
in  other  than  Spanish  cities — in  Albion  and  in  America — 
and  to  prsaarve  the  literal  purity  of  theorigiaal,  the  faithful 
translBtiaii  will  even  preswve  eome  of  the  peeolienties  of 
Iberien  espreasion. 

HowiBTar  difficult  it  mav  be  to  fisht  with  the  indolence 
ud  indfflhveaee  of  *  neigbboarhood    that  cl  capital, 


a  fact  so  extraordinary  &ikI  no  exceptional  as  that  they  night 
have  electric  light  in  Madrid  cheaper  than  petroleum  cannot 
fail  to  become  known  to  somebody  who  will — be  they 

piivoto  concern  or  cor|>oration  >take  the  trouble  to  demon- 
strate it.  This  Buiely  cannot  be  expected  from  the  strange 
companiea  which  come  precisely  to  exploit  the  industriel 
ignorance  of  Esuaiia,  and  the  failing  of  the  spirit  of  enter. 
pri.se,  as  one  will  find  in  Central  Africa.  While  the  actual 
comt>anics  insist  on  the  base  price  of  1  (>eseta  20  ct^ntimos, 
the  light  of  10  candles  and  five  hours  daily,  it  will  cost  for 
the  month  6^  pesetas,  and  although  this  is  already  lower 
than  gas  at  40  e^niimos  burnt  in  the  ordinary  burners,  it  ia 
still  dearer  than  the  5  pesetas  10  c^ntimos  which  petro- 
leum coiiU  for  the  .'^arae  time  and  intcn.sity. 

This  done  with,  it  is  convenient  to  examine  in  the  first 
[>lace  if  the  enterprisea  of  Madrid  might  and  must  sell  elec- 
tricity at  London  price.  There  is  not  the  slightest  dvrM 
that  this  can  l>e  done,  anil  to  urge  it  we  will  dcmonsii .iie 
practically.  The  iucidui:tion  of  the  electric  current  costs 
today  in  Madrid  somewhat  morothan  in  London  by  reason  of 
the  higher  price  of  coal ;  but  on  the  other  side,  this  shouhi 
not  be  thus,  because  it  will  cost  le^s  when  the  railways 
lower  the  present  hi;,'h  and  oxuiMt  int  rate.s.  If  iti 
Lniid'Hi  the  light  ciisst-',  f(jr  10  candles  rnniiiiii;  hve  hours 
pet  lUy,  3  pesetas  C7  c6ntiwos  [ler  month,  in  Madrid, 
even  establishing  the  price  of  80  eiiitimos  feroompensating 
for  the  grsater  eoet  in  eoal,  it  would  eoet  4  peeetaa  22 
centimos. 

We  have  wished  to  put  this  clearly  and  positively  that 
the  electric  light,  within  the  circum^uuices  of  the  present 
day,  can  and  ought  to  l>c  the  excliiaire  light  of  Mbdrid, 
because  it  can  be  absolutely  the  cheapest,  even  supposing 
that  the  electrical  comiianies  here  vend  it  at  the  general 
prices  in  Europe  of  70  to  SO  c>  iitimos  the  1,000  wntts,  and 
not  the  exaggerated  rate  csUibiished. 

The  electric  light  <loeH  not  necessitate  monopoly  to  be 
cheap,  and  may  be  handed  over  to  the  most  extensive 
competition.  If  the  municipal  corporation  approaches  the 
companies  to  ask  electric  current  for  the  lighting  of  the 
public  ways,  it  arrives  at  one  of  these  two  extremes  :  either 
the  actual  budget  for  public  lighting  will  increase  in  an 
unmeasured  degree,  or  if  the  suppliers  sell  electricity  to  the 
nutnicipality  at  the  price  which  they  ought — 50  c<^ntimoa 
the  1,000  watts  (price  cijual  to  that  of  Newcastle) — it  will 
be  at  the  cost  of  wishing  to  acquire  rights  for  perpetuating 
the  high  prieee  of  electneity  which  they  sell  for  priTate 
lighting. 

If  tbe  modifications  which  wo  propose  are  carried  out, 

the  business  of  supplying  current  will  be  emineolly  national, 
aud  the  foreign  enterprises  will  not  be  able  to  take  a  lead 
in  it. 

Two  grset  errora  are  bearing  on  EspaOa  and  in  all  [larte 
upon  the  supply  of  the  enrrente  for  eleetrie  lighting :  the 
one  is  to  create  instillations  of  the  grandest  sort  possible 
for  supplying  currents  at  long  distances ;  the  other  is  to 
pretend  to  a  uniformity  or  approximation  in  the  prioeaof 
sale,  depreciating  the  great  difierencc  of  the  CMt. 

Tbe  radical  reform  which  we  propose  for  tiie  appliea" 
tions  of  electricity  in  Madrid  is  that  there  be  made  a 
nun^ber  of  installations,  wiib  r<idius  of  maximum  service 
of  250  metres. 

We  have  already  said  that  the  high  chargee  on  tbe 
cost  of  the  eleetrie  light  must  be  imputed,  not  to  the  pro- 

dnction,  but  entirely  In  the  distribution  and  to  the 
e.\igciicic8  of  this  on  being  installed.  It  can  lie  established 
iti  .in  undoubtable  mode  that  the  prime  cost  of  the  electrical 
unit  produced  in  the  vicinity  of  the  machines  in  installatioBS 
of  25  h.p.  will  not  pose  in  iMhdrid,  with  all  reckoning  33 
c6ntirao*  ;  but  if  the  ctirrcnt  of  equal  tension  is  supplied  at 
2,000  metres  from  the  jjlace  of  production,  surely  it  will 
have  (Inul)lc'd  ;  but  if  it  is  «olcly  to  bo  supplied  at  10 
metres  it  will  scarcely  have  augmented,  and  even  at  250 
metres  the  au^iimeiit  would  be  completely  insignificant, 
therefore,  the  installations  which  limit  their  ralius  of 
supply  to  this  distance  :  -s  %  rule  am  count  w  ith  all  certainty 
that  the  cost  of  the  electricity  distributed  will  be  f' r  hi  rn 
at  most  35  centimos  for  tbe  unit  of  1,000  watts,  including 
the  renovation  of  lamps. 

The  installation  of  motors,  dynamos,  and  wires  for 
distribution  will  cost  100  pesetas  per  lamp.   Thus,  therovv, 
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fore,  countinp  15  per  cent,  annually  upon  this  amount  for 
interest  and  umoitisalian,  we  have  the  normal  light  of  10 
CLituIleB  fur  service  nf  tivc  houni  diuTully,  wMtb  MVH  be 
sold  at  the  following  per  month  : 

Foseias. 

Periirimscntof  aervioo,  35  w..  5x35x30    1» 

Far  totanit  and  amorldHlloa  of  tiM  capitis   1*« 

Per  month    3  '" 

Baing  tJuriafora  known  that  this  nine  light  with  patro 
Umm  wul  tost  5  psaetM  10  cAotimot  per  montb,  it  remains 
demonstrated,  aa  we  thought  at  the  beginning,  that  the 
normal  electric  li^bt  can  be  made  the  cheap^t  of  all  lights 
possible  for  Madrid. 

There  are.  howovor,  ««imm  which  tend  to  the  lowering 
in  pries  and  inereaae  in  piree.  The  cause*  of  radnetion  of 
tiie  tynical  cost  arc  ; 

1.  Whoa  an  iusullation  of  400  lights  can  be  employing 
accumulators,  supply  800. 

2.  Wlien>  already  bdng  supfdted,  the  400  liebt«  or  the 
800,  ititl  they  can  supply  current  for  motors  dnnng  the  day. 
In  both  cases  the  cost  of  the  unit  of  current  is  e<jtial,  but 
the  amount  assigned  for  interest  and  amortisation  can  go 
irom  the  simple  to  the  triple.  Thus  it  is  that  the  monthly 
ixrioe  of  the  five  hour  light  may  be  or  2-^^  pesetas, 
according  to  the  case. 

Th  0  cause  of  enhancement  of  this  cost  is  that  an  instal- 
lation of  400  lights  of  five  hours  does  not  meet  with 
the  necessary  demand.  In  this  case  the  prime  cost  of 
the  cvurent  will  rise  aomewhatk  but  the  major  diSeraaee  is 
in  the  interest  and  amortisation,  which  continues  the 
same.  There  is  not  i  block  in  Madrid  which  has  not  at 
Ica^t  200  lij{hu  to  serve,  and  from  the  moment  tbit 
petroleum  is  dearer  than  electricity,  it  may  bu  felt  that  there 
will  not  be  a  householder  who  will  not  use  this  latter. 

It  mav  be  said  that  the  minimum  and  maximum  limits 
at  which  tho  electric  light  may  be  sold  in  Madrid,  the 
ca|iital  obtaining  the  current  interest  and  amortisation,  are 
from  L'  [Ksetas  per  month  to  3**.  In  this  is  not  included 
administration  nor  industrial  gain.  Thus  it  can  bo  said, 
and  for  the  same  reasons,  that  if  the  light  of  live  hours 
am  be  cijiilract'cd  for  at  3  "*  pesetas  ]''^r  n.  ?ith,  there  is  no 
roa.aun  that  tho  iO-hour  light  should  Uu  lu.iiio  lo  jvay  6  -", 
because  in  the  second  five  hours  the  i merest  and  amor- 
tisation continues  being  1-^,  so  that  tho  10- hour  light 
is  solely  worth  in  justice  4^. 

The  small  installations  arc  not  new  in  Madrid.  Tho'sc 
of  the  theatiea  of  Lara  and  Xovcdadcs  (which  give  li;^''^ 
to  particular  consumers  in  theii  etjvirons),  the  instillations 
of  the  pdncipe  Alfonso,  the  Zarzuela,  the  Princesaa,  the 
Bquitative  building,  etc.,  although  not  being  all  so  fieriect 
■i'i  they  mifjht  Ijc,  nave  alrca<1y  taught  and  confirmed  this 
imporUjtit  truth,  that  the  cost  of  electricity  per  1,000  watts 
supplied  in  the  nei^dihoiuhoods  of  the  installation  is  very 
diverse  from  that  su[>iilic<l  at  a  great  distance,  and  therefore 
the  big  stations  can  never  offer  current  at  the  price  at 
which  it  can  be  offered  by  the  small  ones. 

The  small  installations  which  can  be  put  into  inhabited 
edifices  must  bo  limited  to  the  force  of  'J5  horses,  which 
can  supply  normally,  by  direct  continuous  current,  40O 
lamiW  of  10  candles,  and  therefore  it  would  bo  probable 
that  generally  each  installation  would  supply  the  necessary 
current  in  the  square  in  which  it  is  installed,  and  may  in 
some  cases  of  necessity  supply  the  next  square  also. 

The  special  re^iuirements  for  Madrid,  in  order  that  the 
applications  of  electricity  produce  alt  the  conveniences 
of  which  it  is  susceptible,  should  have  the  following  bases : 
1.  Neither  the  motors  nor  dynamoe  shall  produce  tmoke 
nor  nouc.  2.  The  inetallations  will  be  subject  to  the 
inspection  of  the  Munici(tality.  3.  The  concessions  shall 
be  for  10  years,  revocable  at  the  termination  without  in- 
damnisatton;  andif  before,  with  indemnisation  for  |>rejudice 
or  damages.     4.  Uazimnm  size  of  motor  in  inhabited 

edifice,  horses.  5.  The  concessioners  shall  be  obliged 
to  install  and  to  work,  until  one  o'clock  a.m.,  in  tlie  public 
thoroughfares  two  lights  of  4U0  candles  for  each  machine  of 
25  hones,  and  one  light  of  23  caudles  at  the  external  door 
of  each  house  to  which  enrrent  is  supplied,  which  shall 
bo  lighted  from  sunset  to  ■ituulso.  G.  Tlio  insialla 
tions  to  be  accommodated  to  a  regulation,  which  will  be 
eonsidersd  pravinoual,  and  whkh  may  siilbr  modifieationS) 


so  as  to  reach  to  and  affect  inRtallatiana  already  made. 
7.  The  installations  shall  pay  for  rights  of  iiispcctiun  and 
statistics  two  {lesetas  {>er  horse  per  year. 

We  will  now  consider  the  multiplicated  petty  instal- 
lations. For  entering  in  these  details,  we  will  retom  to 
take  tho  type  of  the  light  which  we  consider  the  mcwt 
general  case — of  10  candles  tised  five  hours  each  night — 
and  we  will  aggregate  that  there  is  being  treated  one  of 
the  infinite  nuauanaa,  or  squares,  which  there  are  in  Mackid, 
in  which  can  be  distribnted  and  supplied  400  lights  of  10 
candles. 

Considorint,',  therefore,  the  business  as  such,  we  ^vill  see, 
bofrirc  all,  that  a.s  it  is  to  treat  of  eliminating  petroleum, 
the  cost  of  the  light  of  this  is  the  parting  point ;  and  as  such, 
whoever  makes  the  installation  merely  as  specubitor  has  to 
consider  that  the  iictrolcum  lit^ht  costing'  rj  '"  poset.is  per 
month,  plus  the  bieaking  of  the  tubes,  the  leakages  of 
petroleum,  and  the  trouble  of  providing  the  l.impa,  there  is 
decided  advantage  for  the  consumer  in  offering  the  electric 
light  at  five  (lesetas  per  month.  It  is  ahready  demonstrated 
that  to  the  speculator  it  costs,  with  interest  and  amorliss- 
tion  in  the  lyjiieal  case,  S"*"  {jesetas,  and  therefore  iLcrc 
would  be  1"'  jtesetiis  of  profit  per  lamp  and  moiUh,  i>r 
say  760  pesetas  monthly,  or  rather  9,120  i^esotas  per  year  in 
each  typkal  station  of  400  lamps  which  sells  the  electricity 
at  five  pesetas,  which  would  be  cheaper  than  {>etroleum. 

Now,  then,  the  capital  whose  interest  and  amortisation  is 
already  counted  in  the  cost  of  the  light  will  be  40,000 
pesetas,  and  therefore  the  utilitjr  or  profit  of  the  9,130 
pesetas  annually  is  the  industrial  gain,  apart  from  ths 
interest,  whose  gain  should  not  suffer  other  lowering  than 
the  very  small  one  which  cone^ponds  to  the  aiimiiustration 
of  a  business  so  simple,  which  is  all  done  in  the  same 
square;  and,  furthermore^  the  contribution  to  the  State 
wnich  corresponds  for  the  tnstalhtion  of  a  motor  ef 
25  horses  and  the  dynamo,  which  should  not  pass  200 
pesetas.  The  installation  will  render  also  the  charge  in 
favour  of  the  municipality  of  two  lights  of  400  candles  fur 
six  hours,  and  some  eight  of  25  for  the  public  ways  for 
1 1  hours ;  but  this  ebai^ge  solely  represents  the  cost,  and  is 
not  to  exceed  HOC  pesetas  in  the  j  ear.  Supposing,  then,  that 
each  installation  pay.s  800  iie.-icias  per  ye«ir  to  a  collecting 
clerk  who  keeps  the  accounts,  an<i  as  this  clerk  can 
at  the  same  time  discbarKO  the  same  empW  in  variooi 
installations,  as  such,  the  dbargee  against  the  y,190  |iess(ss 
of  profit  are  1,500  pesetas.  There  remains  as  net  uain  njwn 
each  installation  7,020  jH;sut.)s,  vvhicli  tu  us  appears  an 
excellent  compotiRation  for  work  for  which  they  have  (tlRMi 
own  or  loaned)  40,000  pesetas  of  capital.  Even  with  the 
price  reduced  there  would  be  a  good  profit 

Tho  ultimate  point  of  view  from  which  wo  wish  to 
examine  the  reform  of  the  lighting  in  Madrid  is  the  co- 
operative one  I n  Its  most  simplo  mill  it  ean  be pnwntad 
in  the  following  manner  : 

The  inhabitants  of  a  iit'rn:aiut  (block  of  botldings)  who 
require  400  lights,  being  of  accord,  will  co-operatively 
obtain  an  installation,  and  employ  their  own  servants. 
The  capital  of  tho  10,000  pesetas  would  l>c  nbuined 
by  each  one  contributing  in  proportion  to  the  iighu 
which  he  inatalls  at  the  rate  of  100  pesetas  each  one. 
As  it  is  a  question  of  substituting  gas  and  petroleum — and 
this  last,  which  is  the  cheapest,  co6t«  5-*^  pesetas  per 
month — the  cooperative  electric  light  would  be  paid  for  at 
five  pesetas  monthly,  ths  ^  surplus  payment  going  to 
reimburse  the  capital.  This  reimbursement  would  he 
complete  within  four  years  from  the  working  of  tbs 
light,  and  then  there  would  be  no  reason  to  pay  for  the 
light  at  five  jieseta-s,  but  solely  at  1'"^  pesetas,  except  t!i'' 
maintenance,  which  is  the  cost  without  interest  or 
amortisation ;  this  is  practically  at  2*'^  pesotas  per  moalh, 
which  constitutes  a  veritably  chea|»  light  in  avhry  sinM. 

This  is  the  most  simple  form  in  eo-operstion  for 

obt.iining  electric  light  ;  but  there  is  a  foi-m  more  com- 
plicated, yet  even  mure  convenient,  because  it  gives  the 
same  result  without  money  being  advanced  by  the  con- 
sumers. The  householders  agreeiitg  to  install  the  co- 
operative light  agree  to  (my  for  so  many  lights  per 
month  at  five  pesetas  during  five  years,  whether 
the  house  is  inhabited  or  not,  and  with  the  aid  of  thU 
•gRtaenwi  thej  got  tlwir  loan  with  interest  of  40,0OJ 

Uigitizea  by  CjOO^Ic 
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[.>c3cU5,  which  would  be  roimbnrsod  by  the  gain  withia  the 
five  years  with  its  intei-Mt,  and  once  the  reimbursement 
made,  tbej  would  ent«r  on  a  period  of  hAviog  the  light 
il  eoet»  or  eay  2{  pesestas  per  month. 

[The  writer  aL-kiiowlerlges  his  indebtedness  for  the  fore- 
going informaliou  on  co-operative  electric  lighting  for 
Madrid  to  the  paper  of  J.  Gomer  Hemas,  editor  of 
the  8«mi  electrical  weekly  of  Madrid— ia  Rm^  Minera- 
Mdal'ir^a.] 


AUSTRAUA. 

Under  the  title  of  the  "  Electrical  Club  of  New  South 
W.iles,"  our  colonial  brothers  have  liatnlcd  to-^ethcr  in 
.Sydney.  The  inauguration  of  the  new  association  took 
place  ID  Sydney  on  September  8th,  when  the  various 
offieen  were  elected.  Of  course  the  iiuuiguration  included 
tbe  inevitable  dinner.  Ck>lonel  Craeknell  was  elected  presi- 
ill  of  the  iissociation,  and  presided  at  the  dinner.  We 
Oil  only  give  a  brief  account  of  the  meeting,  and  must 
leave  the  toasts  proposed  by  Captain  Bowan,  Mr.  Whiffiii, 
Pn&  Threlfall,  Mr.  Nelaoo,  Mr.  Acnot,  Mr.  Maeten^  Mr. 
CaUender,  and  others  nnrecorded. 

Mr.  Ckackmell,  on  rising  to  address  the  gentlemen 
jiresent,  said  that  as  they  had  been  in  close  circuit  long 
loei^i,  they  would  now  approach  the  business  of  the 
miiiiD{{.  His  first  duty  was  to  briefly  explain  the  ohjecta 
hr  which  it  was  proposed  to  form  this  asrociatlon  of  elee- 
tiitians.  TTo  was  delighted  to  see  such  a  larj^c  number 
present,  especially  as  they  were  directly  representative 
men  ;  so  that  in  establishing  the  Electrical  Club  of  New 
South  Walea  they  wonld  know  that  it  wm  a  tboraui^r 
repr«aentatiT0  inmtntion.  He  woald  not  make  an  elaborate 
speech,  but  content  himself  by  briefly  stating  that  the 
object*  of  the  clnlt  would  be — first,  to  bring  the  repre- 
>o:it^tive  nicinbcrs  of  the  profession  together  socially, 
to  enable  them  to  promote  the  iotereete  of  eleetrical 
engineering  generally,  and  to  take  concerted  action  in 
all  matters  of  importance  aflecting  those  interests. 
Without  some  action  of  this  kind  they  would  continue  to 
be  like  a  ship  without  it*  rtearing  gear,  drifting  about  in  all 
(iiretitiona  without  a  goTsninig  power.  The  intwoate  they 
all  had  at  stake  were  beoominK  tar  too  important  to  be  any 

''jnL;i.'r  neglected,  and  it  was  his  opinion,  and  he  trusted  the 
fjJiDiun  of  all  present,  that  they  should  now  form  them- 
selves into  a  society,  and  provide  rooms  for  holding 
periodicai  meetings  for  diaouaaing  the  progresaand  constant 
devalopment  of  the  adenoe  wbieh  for  many  years  they  had 
witched  so  carefully,  and  to  which  they  had  added  their 
niiic,  no  matter  how  small,  to  build  up  a  structure  of  which 
every  man  amongst  them  must  be  proud.  They  were  not 
t^W  Humphry  Davya,  Faiadays,  or  Ediaon^  but  they  had 
II  helped  in  their  partfeiilar  spheres,  and  had  done  thdr 
l"-''t,  without  the  assistance  of  a  club,  or  any  other 
■r^jiiuisation ;  but  how  much  more  useful  would  they 
Income  to  the  community  at  large,  and  themselves  in 
particular,  when  they  fonocd  a  society  for  discussing  the 
important  matters  which  wwe  almoat  daily  being  iHvsented 
to  their  fellow-workers  in  other  po^rU  of  the  habitable  globe, 
where  kindred  societies  and  clubs — such  as  the  D}  namic- 
^*'le.-i  and  lilectro  Harmonics — existed.  While  on  this 
subject  he  might  ask,  in  support  of  his  argument,  where 
would  electric  nghting  have  been  at  the  present  day  had  it 
WJt  been  for  the  leading  members  of  the  Dynamicablcs, 
with  Lord  huiyleigh  as  their  president,  who  literally  took  the 
firiush  Parliament  by  storm,  and  succeeded  in  getting  a 
workable  Bill,  which  removed  previous  disabilities,  and 
^ve  a  frosh  impetus  and  assured  commercial  success  to 
•itjr  and  private  lighting  in  Great  Britain  7  Even  socially, 
^•ir  proposed  little  club  would  be  a  great  boon.  They 
uiiild  meet  in  friendly  disc\ission,  talk  over  the  worlds 
iitiWD,  read  their  scientific  journals,  give  occasional  papers 
relating  to  professional  aubjects,  and,  he  hoped,  bo  able  to 
smoke  the  calumet  of  peace.  He  folt  assured  by  their  pre* 
•wee  there  of  their  hearty  support,  and  be  now  fomutlly 
n'oved  that  the  Electrical  Club  of  New  South  Wales  be 
f  >rmed,  and  the  executive  appointed,  consisting  of  a 
I  renidoiit,  two  vice-presidents,  secretary,  treasurer,  and  a 
^HBDittM  oi  ftTO  merobera.  It  waa  their  doty  to  try  and 


make  the  club  a  j^reat  success,  and  on  looking  around  the 
board  be  saw  there  .ill  the  elements  of  success  if  they 
would  go  in  heart  and  aoul  on  behalf  of  the  great  interests 
they  had  at  atake.  These  hrgn  interacts  should  be  properly 
represented,  and  tbcie  were  matters  of  overwhelming 
importance  which  required  them  to  lay  iheir  heads  together 
so  as  to  watch  then  for  the  best  interests  of  the  community. 
He  would  not  aay  much  more  then.  At  a  future  date  be 
might  deliver  them  an  addreea,  bub  at  present  they  could 
<!<>  nothing  but  talk  aboot  tbeauelvcs  until  tiie  eliib  waa 
properly  formed. 

Mr.  O.  Hakh  (Brush  Electrical  Company)  said  ho  felt 
somewhat  diffident  as  one  of  the  newest  additions  to  the 
electriciana  of  New  South  Wales  in  following  tbeir  worthy 
ch.iirraan.  He  heartily  endorsed  what  Mr.  Craeknell  had 
said  about  needing  an  a^ociation  to  look  after  their 
intcresta,  and  he  M'as  sure  they  would  all  agree  with  him 
that  they  needed  a  good  preaident  to  begin  with,  and  that 
no  better  man  for  that  position  could  be  found  than  Mr. 
Craeknell.  It  might  seem  an  impertinence  for  him  to  propose 
him,  but,  short  as  had  been  bis  stay  here,  he  was  convinced 
he  was  the  very  man  for  the  post,  and  thought  it  was  the 
least  thoy  couhl  do  to  aak  him  to  honour  them  by  accepting 
the  presidency  of  the  dob ;  for  that  purpoae  ho  would 
move  "  That  Colonel  Craeknell  he  elcrted  the  firat  preddont 
of  the  Electrical  Club  of  New  South  Wales." 

Mr.  J.  R.  WiLUAH»ON  (Williamson  Electrical  and  Engi- 
neering Company)  aaid  he  believed  he  night  take  it  Mr 
granted  that  Colonel  Craeknell  had  been  elected  prerident, 
and  he  would  congratulate  him  on  that  fact.  lie  thought 
they  would  all  look  back  to  that  evening  with  pleasure,  and 
recognise  the  fact  that  the  club  would  prove  an  important 
factor  in  the  future  of  matters  electrical  in  Kew  Sotttb 
Wales.  If  anch  an  important  gathering  as  that  eoaUl  be 
got  together  when  il  might  bo  said  that  electrical  science 
in  Sydney  was  yet  in  its  boyhood,  they  could  see  what 
great  we^ht  the  club  WMlld  have  as  they  progressed.  It 
waa  very  gratifying  to  aee  amongat  them  gentlemen  iron 
Melbourne,  who  were  snrpriseil  that  they  conM  gather  in 
such  force.  Ho  now  moved  :  "That  Mr.  H.  H.  Kingsbury 
and  Captain  F.  C.  Rowan  he  elected  vice-presidents 
of  the  Electrical  Club  of  New  South  Wales."  Either  of 
them  was  well  ca|iable  of  filling  the  chair  in  the  absence  oi 
their  president  Mr.  H.  H.  Kingsbury  waa  an  eleetri^m 
in  the  colony  before  most  of  them  came  to  it,  and  in 
Capuin  Kowan  they  had  a  gentleman — if  of  recent 
residence  here — well  known  in  Melbourne  as  an  electrician 
for  many  years  past.  They  also  needed  a  treaaorer,  for 
which  ofliee  he  prn|>03ed  Mr.  J.  O.  Gallender,  and  for 
secretary  Mr.  A.  U.  F.  Webb.  Besides  these  they  were  in 
want  of  a  committee — not  a  large  one,  "  as  too  many 
cooks  spoil  the  broth  "  as  a  rule.  He  would  propose  that 
Messra.  Q.  Hamilton,  A.  U.  Whiffen,  P.  B.  Elwell,  &. 
Oxiade,  and  Oawald  Haea  be  the  committee,  la  Qm» 
gentlemen  they  had  rcprej?cntativc3  of  the  five  principal 
electrical  companie-s  in  Sydney,  and  he  was  sure  they 
woulii  bo  found  mo^t  capable  of  arranging  the  buslnewaw 
pleasures  for  their  occupation  on  futuie  eveuinga. 

Mr.  FrrauvRiCK  seconded  the  raaohitioo.  He  aaid  it 
needed  no  words  from  him  to  advocate  the  selection  made, 
fur  every  gentleman  named  was  well  versed  in  electrical 
matters  and  most  suitable  for  ottice.  There  was  only  one 
matter  which  presented  itself  to  them,  and  that  was  whether 
they  would  be  strong  enough  to  maintain  this  separate 
institute.  Several  proposals  had  been  before  them, 
suggesting  athliation  either  with  the  lioyal  Society  or  tho 
Engineering  Association  of  New  South  Wales.  If  he 
expressed  bis  own  desires  it  would  be  in  favour  of  aDilia- 
tion  with  tho  Engineering  Association,  as  many  of  them 
were  already  members  of  that  body,  and  they  were  in  their 
occupation  naturally  cloeely  allied  to  the  engineers. 

Mr.  KiiiKi..\Ni)  thought  a  ballot  should  l»  taken  for  the 
committee,  and  with  that  object  in  view  ho  be|{ged  to  nomi- 
nate Pruf.  Threlfall  as  a  member  of  the  committee.  He  did 
not  think  the  committee  would  be  tndy  representative  ol 
that  meeting  without  Prof.  Tbrelfall's  name  added  to  it 

Messrs.  Craeknell,  Rowan,  Callonder,  Ivirkland,  Fitz- 
mauricCf  H.  11.  Kitigslmry,  anil  I'.  B.  Walker  took  jwirt  in 
a  discuaaioB  M  to  what  should  bo  done  in  this  matter,  when 
Mr.  KmcLAiiD  withdrew  hia  mAioa  lor  a  ballot  to  be 
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taken,  with  the  understanding  that  the  committee  be 
incmsed  to  six  members  by  the  addition  of  Pro{.  ThreUall'a 


Tbii  ma  earned  by  acclftination. 

Mr.  Craorivkll  retnrnod  thanks  for  the  honour  con- 
ferred iipmi  bim  hy  being  etccte^l  their  pro.sidciit,  pointing 
out  that  be  had  been  identttied  for  36  years  with  the 
wimoe  whieh  was  Imw  devdoiiiDg  into  aneJi  Mionioiu 
propoituHia.  , 

Mr.  E.  H.  KlKOSSlTXY  made  a  lengthy  speech,  in  irliieb 
bo  dainied  to  himself  tbc  credit  of  having  introt'uccd  into 
Naur  South  Wales  many  of  the  modern  improvements  in 
elaatrie  lighting,  oven  before  they  were  io  OM  in  England. 
H*  «Herted  that  the  iocaodeaoeat  light waanaad  io  S^ncy 
before  it  waa  in  London,  and  credit  waa  fdvon  to  bini  by 
the  Electrical  Etufiiutr  for  having  accomplished  this  and 
other  matters  of  a  siiailar  character.  Mr.  Kingsbury's 
remarka  oiused  a  great  deal  of  amusement,  especially  his 
deeert|yUon  of  the  "Moniaiiig  |jain"  he  eodured  wbcmhe 
treot  to  England  and  saw  what  vory  inferior  work  waa 
done  there,  and  which  he  described  as  "  infernal."  He 
maintained  that  as  an  invoslment  fur  c^iuital,  electrical 
enterprises  were  unequalled.  They  absolutely  had  the 
world  at  their  feeU  He  thanked  them  for  the  honoar  done 
him  in  eloetiiiK  him  om  of  the  riee-praridenta. 


LONDON  COUNTY  COUNCIL. 


At  ibe  lii.st  meeting  of  tbo  County  Council  the  Highwaya 

Commiltoe  reported  aa  fuilows  r 

We  hfkve  considered  a  notice,  datel  '2Hdi  Se|>teinber,  1H9I,  from 
ibe  Electric  Installation  and  Maintenance  Company  of  intent  Inn 
(o  lay  tnaiiui  from  SpnnicfielU  Wells  rood,  Sydenham,  aloiiu 
Sprini{liekL  to  ami  along  Welb-raul  to  its  iimction  with,  and 
along,  SydmlMia-hiU  to  the  north  ««id  of  the  Cqrstal  PaUuM. 
Thiii,  the  tLrat  notice  under  thaCiyatol  Palaea  and  Diatrlet  Blaetrk 
Lighting'  Order,  IMO,  i*  tor  •  Una  ef  1i%li-tonsioo  uiiH  from  tbe 
8|Bii>Kfield  ^e  ntM  ntint;  Rtation  to  the  CTiTstal  PaUca.  Itiaiatendod 
tovM  toad  CUV urixl  cable,  laid  tn  stomwaro  pipe*  anrrannded  with 
oaaerala  when  Uid  in  the  carriagewmy,  bat  naoovered  when  under 
tbe  footwm,  «id  the  street  boxee  an  ahowa  as  with  sint^le  covers 
of  iron,  we  are  of  ofMniao  that  tba  pnpoeed  works  may  be 
a{>proved  oabjaet  to  the  eondftloo*  atotod  fielow,  and  w«  roM 


That  the  sanction  of  the  Council  l>e  (;iveo  to  the  works 
referred  to  in  Um  nolioe  dated  'iSth  September,  1891,  of  the 
Electric  Installatian  and  Maintenance  Company,  upon  con- 
dition that  the  company  do  give  two  days'  notice  to  tbe 
Council's  chief  engineer  before  commencing  the  works  ;  that 
tbc  p![>fii<  be  laid  at  such  a  dep<h  thnt  the  tnp  of  tliem  chftll  He 
at  I^Jl^t  "Jft.  below  the  surface  of  tfin  ground  ;  that  tlio  [iij^fi  be 
Ini'l  uniicr  thp  f<wtwi%y«  wherever  it  if  fouiifl  |>ia<?ticfthle  to  do 
so  :  lli!vt  till-  [)![*•*  wlii'iL'  Iftiil  under  tlic  footwHVR  sit  a  lc!<i" 
distAnce  than  tiin.  (inin  the  kfrh  or  under  the  oarriageuity 
shall  be  surrounded  witli  cnncrL-to  :  thiit  provision  shall 
msdo  for  preventing;  nrrutnuUituin  of  f^n."  in  the  ••t.reet  boxen  : 
tli.it.  for  tlnj  W|i  rourcf  of  liricUwurk  in  tlio  boxL'K  ii"  «hov»n  on 
the  plfiii,  Hin.  VocU  ftoite  sttiall  «uh.stimt€>.i  ;  ihtit  M  a4t 
additional  precaution  against  accident  through  deifectiro  insu- 
lation  of  the  mains,  each  of  the  street  boxes  shall  be  pro- 
vided wHh  an  loner  aa  wall  m  an  outer  cover,  the  two  iam- 
latod  fioni  eaoh  othar  aa  far  «•  practicable,  and  that  tbe 
oatar  csvar,  which  diaU  consist  ot  aa  Iran  fiame  flilad  la 
with  natorial  to  anit  the  fiaving,  shall  be  ofBcientJy  connected 
to  earth. 

A  notice,  dated  '2nd  October,  ItkUl,  has  been  received  from  tJie  .St. 
James  and  fall  Mall  Electric  Light  Company,  of  intention  to  lay 
mains  across  Pali-mall  at  John-street  and  Waterloo-place.  Tlw 
works  are  of  the  asual  character,  aad  there  aeenoa  to  be  bo  objeo- 
tioo  to  tbeiD.    We  recommeod : 

That  the  aanetioo  of  the  Caaaea  be  siren  to  the  works 

tafanad  to  to  tba  aaMea  dated  Slad  OatoSar.  IWl,  of  tba  St. 

James  koA  Pall  Mall  Blaetila  I4Kht  CSempaay,  span  eonditioo 

that  the  company  do  Riv«  two  days'  notice  to  tbe  Oaancttls 

chief  engineer  before  commencing  the  works. 

The  Notting  Hill  Electric  Lighting  Com|iAny  has  given  a  notice, 
dated  October  7tb,  l!i9l,  of  intention  to  lay  mains  along  a  part  of 
tiie  north  side  fA  High  street,  dotting  Hill ;  line  to  No.  39, 
lindeB-aafdaaa,  aad  Itoea  to  No.  S4,  Dawsnn-plBce.  Now  9. 
FeBtbiMQ»-vilha,  nnd  to  th«  Gonvant  of  Zion.  CbepstoW't-ilha 
WaaL    Tba  [Mwpaead  worlia   are  aaabjaetianabiai 


lesA  than  2!n.  thick,  and  cf  tba  Wider  oolrerU  not  la 
2^tn.  ;  and  that  wliere  the  evlvni  crosses  tbe  carriageway, 
there  shall  be  at  least  fNn.  tbiobneia  of  FortUnd  caaaat  see- 
ente  above  the  cover-etonae  of  tba  anlrart,  la  adtitfoa  to  tbe 
read  materiaL 

We  have  also  considered  a  notice  dated  14tb  October,  1991, 
from  the  SMMa-to-Houra  Electric  Supply  OaiB|iany.  of  intcatioa 
to  lay  ranlna  In  Queen 's  gate  (part  -n)  and  UasMi-plaoe  (parteflL 
Tbose  works  are  ol  llio  u.-ual  cliariictiT,  and  wc  rwoiiiaicnil  : 

That  the  Kimftlon  of  llic  Council  bo  tjiveri  to  the  works 
rpfotrod  to  in  tlic  notice,  djitwi  !  Uli  Ortohrr,  1S5>I,  of  t}i» 
House  to  Hou««  Kltclrii;  Lij^bt  Supply  (  uuipttav,  upon  con- 
dition that  the  company  do  give  two  days'  notice  to  ths 
Council's  chief  encinocr  Wore  commencing  tbe  work  ;  that 
no  pipea  oi  a  lamr  dianwier  Umm  Sin.  sImOTIm  used  ;  that  the 
street  baaaa  to  be  used  ahafl  be  of  tha  pattsm  M>proved 
tba  Coanell ;  aad  that  aa  an  addltieBaT  precantkm  sgaiBsi 
aaddant  thmirb  datscttva  Inwilathw*  ol  tba  aiaio%  eadi  of  tht 
atreat  boaaa  shall  be  provided  with  an  inner  oa  well  as  sa 
oatar  aaver,  each  insulated  ftoat  each  other  as  far  a* 
ptattieabla,  aad  that  the  oator  aaver  ahali  be  affioiaatljr  9» 
nacted  with  earth. 

We  have  also  to  report  the  receipt  of  the  following  aoticei, 
given  in  accordance  witb  tbe  resolution  of  the  Coaocil  M  aocef* 
four  daya'  (toataad  of  one  nontb'a)  aattoa  in  raapeat  af  tba  laing 
of  servtoe  llaae  Iraai  oaias  already  laid ; 

From  the  St.  James  and  Pall  Mali  Electric  Li^^litin^  (  omjiany- 
2iid  October,  to  90  and  192,  Rctfont-stroot,  10,  St  .Imntai't  Mjiiiwt, 
•3,  .St.  J ainett's- street,  and  13,  Burlington-street  :  .'ith  October,  t« 
09  and  14.1,  Regent-street,  and  200,  I'iocadillv  ;  l'.2th  October,  to 
98,  Regent-street,  1,  Vigo-street,  and  SS,  Om  BarltoRtaa^trsst ; 
15tb  October,  to  220,  R^ent-street. 

From  the  Eleetiteity  Sapoly  Corporattow  6tb  Oateber,  t» 
Craven  Hcosa,  Nortbaaiharland-avonue ;  14th  Oetobar,  tollaimi 
Haxall'a  nramiaai,  Biataratreet. 

Prom  the  London  Slaokric  Supply  (;urparatlaa--4tth  Oetebsr.ts 
the  I>or«  Gallery,  New  Bond-street;  8th  October,  to  21,  H>t- 
markel. 

From  the  Weatadnilar  BlaetriB  Sapply  Corpontion-Jth 
October,  to  40,  Wilton-road, 


LEGAL  INTELLIGENCE. 

IN  BE  ELBCTJUG  ARMS  AND  AUUNITION  SYNDICATE, 


the  Oanncil  bo  given  lO  the  works 
referred  to  in  tba  notice  of  tba  Notting  HiU 


That  Iba  aMieliaa  a( 

Lighting 

Company,  dated  October  7th,  IMIl^  upon  condition  that 
tiie  oompony  do  give  two  days'  notioo  to  tbe  Council's 
abiaf  evinear  bdora  ooawiaaeiMt  Iba  wark; 


aC  tho(aal«e(to 


aofakwida  abaU  bo  not 


A  petition  to  wind  up  thiaacmpanyan  the  ground  that  thessb 
atratum  of  the  company  bad  Ontmly  failed  came  before  Nr. 
Justice  Jeune  in  the  unneaiy  Dirision  of  the  High  Cx>uK  on 
Wednesday.  The  company  waa  registered  in  October,  18it9.  TU 
nominal  capital  of  the  company  was  £-(0,000,  divided  into  M) 
shares  of  £100  each,  of  which  'i90  have  been  issued.  The  amcHiat 
of  tbe  capital  paid  up,  or  rrt^ditfvl  ns  paid  ap,  id  £2.^,-<.'»0.  Tm 
objects  for  which  tfic  couipHny  woj'  cf.tJibliBhL-<i  «ro  ii^  liiUovri  ;  ^ii) 
To  enter  intn  and  oArry  into  effect,  with  »ucb  inrxtitit-itioM 
(if  any)  on  uiij;lit  be  aijrwyl  upon,  tlio  a^jruetnivit  v»nh  ti>» 
Anierinin  Klertnc  .Arms  ;ind  .Ammunition  ('om[>any  nienl i;»r<>d 
in  L'l.iuiH,'  '1  of  tlio  uonipnny's  nrticlo*  of  ru<!<ix'iution,  »r.d 
to  pu  rrlin."*'  or  otlieruiij©  MX[uiro  any  otht-r  invenlUKi* 
or  (wittnto,  {>>)  To  use,  exorciso,  Hevetop,  j^rant  licenses  in 
r«>t*[>f-ot  of  or  otherv^ific  turn  to  arccjunt  any  invnnLiond  or 
[«itenl.s  bfloneinn  to  tliu  coni|\iiiy  and  tiitli  a  view  to  th« 
working  aud  clevulapinj;  of  Lhu  sasuo  to  carry  on  any  biwiipfW 
which  the  company  may  think  calculated,  directly  or  indirectly, 
to  benefit  the  company,  (r)  To  purchase  take  on  lease  or  Ut 
exchange,  hire  or  otherwiae  acquire,  any  real  or  poteaaal  pngt^t 
rights,  or  pri\  ileges  which  the  company  may  think  aaflsMa  sr 
aoavanieat  far  any  parpoiea  of  ito  bannasa,  aad  to  aiack  aoe 
cenatraet  buildings  and  works  «f  aU  kinds  and  other  ebjseti 
set  forth  tn  tbe  memorandum  of  aiiodation.  The  ngn^ 
ment  referred  to  in  (a)  provided  far  tba  aale  to  tbe  com 
pany  by  the  American  Electric  Arms  and  Ammunitioo  Co<d 
pany  of  its  patents  for  (ireut  BritAin,  Austria-Hungary, 
Belgium,  France,  Germany,  Italy,  and  Spain,  granted  in  Mwwrt 
of  the  vendors'  system,  whereby  electric  firing  is  subetitutea  for 
percu^'ion  lorkf<  and  fulminating  primers.    It  wai"  f^tnted  tbst  ih* 

Cent  for  ttie  working  of  which  the  comjwvny  w:in  formed  h«<i 
n  fount!  to  be  defccliv«»,  and  the  dirertor*  wpro  i«pendin(f 
money  in  L'\|.iorinieiit!<  in  ordt-r  to  t  ry  to  return  f  *h<'  di-foct»of 
Otliei^ise  to  make  the  princi(»lo  workaiilc.  Tlicra  liad  I-"*'!'  > 
meeting  of  the  comiwny,  at  which  Mi  Hlmreholden*  attendctl. 
of  thoM),  holding  'Z'i  shares,  hnrl  voted  for  tho  v«  indinir  up  <A 
rotii)'iiiiy  ;  fix  ii^,'iiiii>»t .  holdmi,'  \i\  hliivres.  Tfif^  rhairraan  lb*" 
declared  tlmt  tbo  miijority  were  in  fjivour  of  ttic  eomnany  WO 
tinuing,  on  Mie  j^roiitid  ifiat  the  vote?  of  those  \n  Svucr  of 
winding-up  the  <-uui|j>uny  wore  invulid,  as  the  cnilis  on  those  shaW 
had  not  been  ]iaid. 

Mr.  Jnattoe  Jmme  dismissed  tbo  petition  with  costs  on  as 
ground  that  the  company  warn  not  anaadiag  their  |«>vversL 

Ur.  Maatan,  Q,C.,  and  Mr.  Baitooa  ISmith  appeared  (er  tte 
petitionem  i  Mr.  O.  V.  Hart,  on  behalf  of  n  sbaiabaldar.  aUrr  .  < 
tbe  peuMan  t  Mr.  Millar,  Q.C..  and  Mr.  Maoboan  annMiaa  fir  tif 


aomnaay  t  Mr.  Bolt  aad  Mr.  Era,  for  shareboldenb  oppesad  ^ 
pMiaaD.-Tla  Timm.  uigiiizca  by  Google 
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COMPANIES'  MEETINGS. 


ah  HloitlMr  ooold  tiuf  ^<>B*i  w  oariit  thagr  to  hope. 


BIAmtAlt  SUMAUIIE  TBLBGRAPH  OOMPAMT. 

XIm  thiity-rixth  oidinwy  gmtnl  auMting  of  Ihii  CwajpMV  was 
kdd^^ui|ebMiU^HoaM  on  Wednesday,  uie  cfaumuui,  air  JaaiM 

Ib  novt^'Sw'ailKirtioB  of  the  report  ,  llipfHinliMB  Mid  that  bo 

did  not  know  whether  they  would  tul^o  the  reuuk*  In  mo  goioR 
to  make  M  enoooraging  or  diaooa raging,  but  ho  hod  felt  it  right 
six  months  ago  to  call  their  attention  to  active  cofniiotition  which 
wiia  arising,  and  be  now  felt  that  ho  must  not  keep  b.ick  anything 
which  they  oueht  to  know.  He  would  therefore  read  the 
remarks  be  had  prepared.  He  nood  only  call  their  atuntiou 
f<i  a  few  it«ins  in  the  report  and  balance-sheet.  Thev  had 
increased  their  agencies  by  establishing,  os|jocially  in  Buenos 
Ayres.  a  most  important  agency,  which  accounted  for  the  increase 
oi  tiM'n)  in  the  working  expenses  of  stations  as  compared  with  the 
corro>4j)oniliog  period  of  1890.  They  wouW  hnve  to  afH  to  this 
amount  in  the  future  for  other  agoncion.  Thuy  IukI  luui  to  [my 
x.ls~  for  layino;  on  wat«r  to  their  Mtuleira  htjition.  The  groas 
revenue  for  tlie  Imlf  year  showed  an  increase  ;  it  amountod  to 
t'lixS.yoj.  ThiH  was  eicoptional,  nnd  waa  largely  due  to 
liio  tlicturbftnce*  in  Soulli  America,  lie  would  call  attention 
to  the  fact  that  the  current  half-yejur  would  have  to 
boar  tbo  coet  of  ropiiiring  tlio  cablp  near  Pomambuco, 
amoantiuj;  to  Jtly.lXW,  and  ibo  cwt  of  duplexing  the  Com- 
Itany's  cables,  about  £6,000.  Thiis  wuulJ  cxpUin  tliu  wisdom 
of  CJuryiag  forward  so  large  a  sum  a«  they  hsul  done.  As 
lo  tbo  £in^  roooiplA  from  mesaagos  hitherto  in  dispute,  they 
— — ^  Molt  forwud  to  the  racorrence  of  auch  an  item  in  their 

for  a 
'receipts 

,  look  iorwnrd  to  a  reduction 
Nor  woo  Uifa  all.  At  the  bot  meeting  he  pointed 
on  b  on  the  map  the  various  oppooing  lines  that  were  being  uro- 
moced.  Since  that,  one  line,  the  French  Antilles  cable,  extending 
from  Hayti  to  the  vicinity  of  I'ara,  a  short  distance  front  the 
t«nnin*l  station  of  the  lines  of  the  Bmxilian  Company's  (lartners 
(the  WeKtem  and  Braidliau)  had  been  completed  and  opened  for 
trattic.  Al  present  that  line  had  not  done  them  much  harm,  but  no 
doubt  it«  promoter*  woiilrl  lejirti  how  totakesomeof  the  traffic.  He 
ili>l  not  know  if  Ihuy  int-cniloil  Ui  iower  the  tariff,  but  it  wa^  not 
tlieir  itho  Jirazjliati'.t)  [hiIk')'  to  initiate  a  Wftr  of  tnrifT*.  Tlui  (.'en- 
tral  Aiiit^riciin  Tolcffriiph  ('i>iii]>any  hafl  rome  into  artivo  rivalry 
:ind  com])etition  for  trattic  witti  litem.  As  U>  the  amount  of  injury 
tlie^e  rivals  could  do  them  in  the  future,  a  great  deal  depended 
ujjon  the  (jaestion  of  tticir  adopting  an  unremunerativ*  tariflT. 
There  uio.  another  rival  in  the  cable  from  Sonogkl  to  I'ernani 
Ijiii-o,  which  they  were  uMurcd  would  be  laid  in  about  #ix  uiohiIih. 
The  amount  of  injury  this  line  would  do  them  would  defiend  ul^o 
upon  the  tariff  adopted.  Whatever  tariff  was  adopted,  Lhn 
BnUolMn  woald  adopt,  or  a  lower  one ;  and  beyond  all  controversy 
■aob  «l  Uioir  vhrab  would  regret  a  war  of  larifla  more  than  tbey 

216  Bnudliaa)  would.  The  Voeaptaf  had  no  rlriit  to  oonplain  of 
Is  floupetitloa,  though  for  a  good  oiMiy  joan  tboy  bad  atroggled 
on  without  an  farraaan  in  tbair  ntmuo,  oad  had  borne  the  neat 
and  burden  of  the  day.  Tbeyinuot  let  Mnthnont  alone.  They 
h.ixl  seen  the  possibility  of  these  linos  coming  into  oaiBtonce  for 
)  e.;ira  back.  Tnere  was  no  way  to  stave  them  off.  Tboy  had  left 
utherH  to  try  this  experiment,  and  had  keut  their  money.  They 
iiad  ha/l  their  diviaonda  averaging  a  trine  over  6  per  cent,  for 
17  years.  The  Board  bad  adopted  the  policy  or  increasing 
the  reeorve,  and  had  laid  another  cable  out  of  it — 
thuH  inrreafling  their  carrying  cafmcity  without  adding  to  the 
cipitdl,  bO  they  were  ablo  to  convey  the  large  traffic  which  a 
rt^duccd  tariff  mifjht  develop.  Tllis  roni|>aTty  h«d  duplicate 
c.iblfts  thronj^tioot,  and  their  |iartners,  tho  Western  jind  Ura/ihan, 
luul  du[>lksated  their  system  over  the  most  important  niections,  iind 
both  companies  were  establishing  duplex  working.  They  had 
ihua  mitde  proviffioti  which,  with  their  experience,  should  secure 
them  «  larvae  *hare  of  tradic.  He  might  here  say  that  they  were 
uut  without  feiMiurceA  to  carry  their  energies  into  the  (>astures  ot 
their  rivals.  The  Directors  were  not  neglecting  tho  question  of 
harmoaiouB  working  with  their  partners,  the  Western  and  Brazilian, 
and  extending  their  lines  when  they  coukl  do  so.  He  knew  bo  was 
speaking  rather  vaguely,  but  they  muat  truot  the  Board.  Duplexing 
would  cost  tbam  amu^.  Tboy  wmM  Maid  a  laifor  alaff,  aad  he 
personally  would  b«  wilUiw  to  tunifloo  mmtlMug  to  oMtyout 
OKtonaioPB.  Ho  oonentttEttod  thorn,  thorBforo,  that  b«>idee 
paytoff  a  good  dMdand,  they  were  oarrying  a  good  sum  to 
rf^Msrvp.  It  mm  BOt  too  much,  however,  when  tbey  considerod 
\u.:L  ilicy  had  dioiiulntenance  imd  life  of  two  cables  to  provide 
for.  Tbev  were  aa  ready  for  the  fray,  if  fray  it  must  be,  mi 
any  of  their  rivals,  who  had  so  far  only  single  cables.  Ho 
was  not  going-  to  boant.  They  had  seen  the  probability  of 
this  competition  a  lon^  ^ay  ou,  and  he  thought  it  only  fair 
to  warn  sharehoIdeiH  that  thpy  mnnt  not  expert  the  continu 
mice  of  an  .1  per  cent,  dividend.  They  must  bo  [jrcuarctl 
fnr  a  falling  off  in  their  revenue,  ami  they  mu.'t  keep  all  the 
111  )ney  tlioy  could  in  their  renorve.  It  \s!i8  allo^;oth<:ir  to  ttieir 
beflt  intci(i«ft  that  thiH  should  bo  done.  \l  the  panic  timu  they  dtd 
n  it.  stand  alone.  The  lilobe,  tlie  Western  and  ntiizUian,  the 
KiMt)»en,  and  other  compauica  were  inturentod  in  their  prosperity. 
Thin  rivalry  mi^lit  be  a  blensing  in  dinfjui-i  K-'  ili  i  not  Lake  a 
des|jotid(Ui;  View  of  the  future.  Since  lS7b  tney  had  from  time  to 
time  made  reductions  in  their  tariff,  varying  according  to 
tooalily  from  |  to  57  per  osnt.  of  tha.  original  one,  and  they 
votiM  pobaUijr  bavo  ndmoad  Mm  taiiff  twOttK  bobto 


lance  naa  oeen  carnea 
Dng  cable  waa  in  good 
durlBig  tho  half-mM. 
It  tbo  tratte  b>  UMlr 


for  the  rival  cables  ajwingiiij;  up.  Xow,  however,  they  thought 
they  wore  justified  in  pausing;  and  waiting;  for  tlioir  rivals  to 
take  tho  lirst  f»t«n.  F^r  them  (the  ('oin|iany)  to  reduce  tho 
tariff  now  would  be  a  deliberate  throwins  away  of  money,  and 
would  not  titoi;  their  rival*  from  guiujj  on  with  their  schemes. 
This  and  other  [wints  wore  subjects  w  daily  oontideration  with 
the  Directors,  and  he  ought  not  to  add  another  wwd  aa  to  thofr 
poliojr  or  plana  at  tiiat  moment. 
Tba  motkm  waa  seconded  by  Mr.  9.  JMI*  aad  OHrkd 

"'tS'^S^W.  St.  John  F.  BKOdrlok.  M.P.,  and  Lord  SackTiHe 
A.  Cedl  having  been  re-oloetod  difwtors,  the  auditors,  Messrs. 
Henry  Davor  and  John  Gaoe,  WW*  alto  re-elected. 

A  Leartgf  vote  of  Ihiioko  waa  aeooidad  to  tbo  Chairman  and 
Board. 

EASTERN  EXTENSION  TELEGRAPH  COMPAHT. 

Tho  thirty-sixth  ordinary  general  meeting  of  this  Compuny  wan 
held  at  Winchester  fTooMi  on  Wednesday,  .Sir  .John  l^naor  in  tho 
chair. 

In  moving  tlie  adoption  of  the  rofiort,  the  Clialrman  nuiii  tho 
gross  receipts  for  the  half-year  under  review  (ending  :iOth  .Tunc 
Ust)  showed  a  substAnlial  increahe  of  CU>,{r2-2,  which  would  havo 
been  greater,  but  that  the  aocovint*  iuctmiod  two  months'  receipun 
at  the  reduced  rates  to  Austniha.  Tlie  working;  ex[x.-nse*  showed 
a  dccri'ase  of  £.">,  KM,  which  w.ik  accounted  for  by  tho  i-hiii«'  eii)enftes 
being  lighter  than  in  iH'M.  The  not  rtivcuuti  had  amouutud  to 
i Iti.'),  which  showed  an  increase  of  £18,490  over  the  same 
period  of  1890.  Aft«r  allowing  for  |nyment  of  dividends  {vidt 
report  in  Ust  week's  EUftrintl  Enijinter)  a  balance  bad  been  oarriod 

forward  of  £I>2,8G5.    The  Tonqoin-Hong  Kong  r  "-'  '  — ' 

worktag  «nl«r»  a  part  bavtaw  beaa  noovod  du  ' 
SeveiaT flOHdl  iatiRimtiiona  bad  ooonmd.  bat 
cables  had  bean  pcaowioallv  unafbotad  owiag  to  the  duplication  of 
their  lines.  Tbo  Ifadraa-Penang  cable  waa  oroken.  but  the  dupli- 
cate line  waa  carrying  the  whole  traffic  witliont  delay.  Iiao 
weather  was  now  refiorted  in  the  Bay  of  Bengal,  and  aa  the  steamer 
"  Recorder"  would  bo  in  tho  vicinity  in  a  few  days  it  was  antici- 
pated that  coniinnnicntion  would  shortly  bo  restored.  The  Com- 
pany's station  at  Elephant  I'oint,  Ran(^n,had  been  closed owingto 
encroachments  by  the  sea,  and  a  considerable  portion  of  the  cable 
between  that  ]>oint  and  Ponang  had  been  picked  up  and  tmed  el^e- 
whete.  .A  11  arrange  men  I  had  been  en  tere<l  in  tc  with  the  1  luteht  iovcrn 
luont  for  uxtendirig  the  cable fr«ni  I'enfing  to  Hutniitra  the  length 
of  line  would  he  about  knots.  Thi.-^  cable  would  open  up  an 
ftlterljotive  route  to  .Java  and  other  imrtionH  of  the  Netherlands 
Indiee.  He  had  to  aniionncp  the  death  of  one  of  the  Board'n 
eollciiffnes,  Kir  Thoman  l'airl)airn,  who  was  u  director  in  the  euily 
<lay>^  of  the  Company.  They  d;d  not  pro[;H">^e  to  hll  up  the  vacant 
feut.  He  was  pleased  to  be  able  to  tell  tiiein  from  the  sllOrt 
e\(icrien(e  they  ha<l  had  of  working  with  rtNhirtsd  tariffs  to 
Australia — 4s.  instead  ui  9s.  4«i.  per  uuiAt  that  lie  believed  the 
redaction  would  be  u  marked  mccesa,  that  the  Company  would 
not  loaa  in  any  way  by  it,  and  that  the  general  telegraphing  publie 
would  benafitTory  locgoly  iadeod.  But  in  aaying  tins  M  moat 
diatiQguiab  batwean  the  Auatnliaa  eolooiaa,  whioh  wera  Bngtlah- 
apoaknig  and  knew  the  value  of  tha  telegraph  and  uaed  ft  for 
coaoMrelal  puriMscs,  ami  India,  whero  the  Lnglish  element  ^ — 
comparatively  small.  They  had  never  been  able  to  reooop 
selves  the  amount  that  they  loRt  by  the  redaction  in  rataa  to  ] 
and  China.  He  would  express  his  thanks  to  the  agenta-geoOMl 
for  the  ooloniea  who  took  part  in  carrying  through  the  negotiatlmM 
for  the  above-mentioned  reduction.  Sir  Dillon  Bell,  agent- 
general  for  New  Zealand,  took  an  active  part  in  the  matter,  and 
\vn»  mtmh  disapgwintod  at  the  result — his  colony.  New  Zealand, 
not  -iliaring  in  tho  arrangement.  He  was  going  back  to  New 
Zf>atand,  and  he  (the  chairman)  believed,  if  lie  took  part 
m  politics  there,  he  would  endeavour  to  bring  the 
colony  into  the  sehome.  In  Sir  Ciaham  Berry,  who  also 
took  an  active  jiart  m  the  it^luetion  of  the  rale-.-,  and  who  wns 
returning  to  Victoria,  they  would  liave  an  intelligent  supixjrter  of 
anything  that  would  bring  the  colony  into  clo-er  lelutionK  with 
the  iiiolhor  country.  When  they  (the ''onn>ar;y  were  urogre.'viing 
well,  paying  Htcady  and  good  dividendB,  .arKi  idtling  to  their  reserve 
fund,  he  thought  they  ought  not  to  fuik-et  thu^u  who  hail  been 
more  or  lees  iostrnmeotal  in  bringing  about  this  great  result — he 
referred  to  tbair  atalT.  Tbey  were  ansiouj  that  a  fund  should  be 
promoted  for  the  vwrnaftflf  giviog  paoaioaa  to  those  who  had  been 
long  in  tho  ■orrka.  TUa  aaniaa  laquliad  latoUigence,  honesty, 
and  a  good  deal  Of  aelf'Nllaooe.  Tlien  waa  oothbig  niaaaed 
bim  more  than  to  find  that  when  their  atationa  abroad  were 
visited  by  distinguished  men  from  this  country,  the  report 
always  was  they  were  a  credit  to  the  country  and  the  Company. 
Therefore,  knowing  the  value  of  their  staff ;  knowing  the  im* 
portant  position  they  held  ;  knowing  that  they  had  to  live  Uka 
gentlemen — the  Board  wanted  them,  when  the  time  came  tbafe 
they  must  retire,  to  have  something  to  look  forward  to.  Ho 
thonght  the  Comjiany  in  iIj"  day  of  proii[>erity  might  fairly  con- 
tribute to  the  fund.  It  wa.n  j)ro[m.=ed  that  they  should  place  5[]or 
cent,  on  the  amount  of  the  i«ilariej<  at  llic  end  of  the  year  in  a 
funrl  whicli  would  go  on  accumulating.  .-M  a  certAln  period  of 
life,  when  iiieinbeis  of  the  utikU  retired  through  ill  health  or  other 
cause,  the  detailH  of  their  pension  would  be  i^ettletl  by  a 
competent  actuary.     Some  years  «hareholdern  contributed 

to  an  InBuranee  fund  for  eniployii'.  The  Board  were 
going  to  change  ihi;!  into  a  iJcufion  fund,  which  wtmltl  reciaire 
about  £'2, t)(N)  tier  annum.  Kvery  member  of  the  §tj»tr  would  have 
to  contribute  uis  share— t.e.,  2^  per  cent,  to  tho  Coiupaay'a  a.  in 
afewyaantbegrwaaldhaveaaaiafaBd  aawooU  enable  them  to 

Uigiiizea  by  Google 
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make  it  certain  that  cable  traction  does  not  gain  the  day  in 
thA  metropolis  of  the  Nortli,  for  a  finer  ceatxe  for  a  sjt^m 
«f  aloetcie  ems  dow  mtcdat 

HtedCmondwllM,  —  The  minutes  of  the  Electric 
Lightinp  Committee  came  beforn  the  Heckmotidwike 
lk»ard  of  Health  on  Monday.  The  committee  authorised 
the  employraent  of  pwntaMfamil  nditanM,  and  lud  daeided 
to  ask  the  Lancashire  and  Yorkahirc  TfailwriY,  nnd  local 
poblk  bodies,  and  large  private  owneru  whether  they  would 
he  witUng  to  take  the  li^t  If  provided.  The  elmfcreportod 
that  the  railway  company  had  rejjlied  askini^  for  a  copy  of 
the  provisional  order,  so  that  they  could  ascertain  the  rates 
tolw  charged.  Ha  had  roeai'fvd  no  reply  as  yet  from  the 
Heckmondwike  Co-operative  Society.  Mr.  Redfearn,  the 
Mcretary  of  the  society,  who  was  present,  said  his  com- 
nittae  had  decided,  with  loss  than  two  mioutfle'  discussion, 
to  take  the  light  for  the  whola  of  their  atom  if  the  Board 
iotrodiirwl  it  into  the  town. 

Win  AlArma. — ^Mr.  Robert  Lyon,  chairman  of  the 
fire  Briisade  Oonmittaa  of  tin  London  County  Oovneil, 
invites  the  co-operation  of  Londoners  to  pn  vn'nt  the 
malidoaa  miwue  of  the  fire  alarm  posts.  Ko  fewer  than 
518  iaiia  afauma  have  been  aent  iaat  year«  aonetiines  aerafal 
iti  the  course  of  one  week,  each  meaning  a  needless  turn 
out  of  the  engines.  It  is  pointed  out  that  several  offenders 
caught  by  the  police  have  been  senteneed  to  imprisonment 
vnth  hard  labour.,  lliere  is  a  confliction  of  interests  on 
these  public  fire  sbrm?;  ■  thev  mn?t  iw^'it  to  f'v«>rvKady 
80  that  no  deliiy  need  occur,  and  yet  nuiso  ubLrui^ively  easy 
to  aat  off  that  wanton  aUrm  should  be  given.  It  tbo 
naisance  continues  to  grow,  as  Mr.  Lyon  states  it  has  done 
for  some  time  back,  it  will  be  probably  necessary  to  give 
attaitionto  atraof  naana  ol  pnTantrng  fdae  alazini. 

Worcester. — At  the  meeting  of  the  Worcester  Watch 
Committee  last  Friday,  Mr.  Swete,  electrical  engineer, 
reported  that,  ia  accordance  with  the  instructions  of  the 
committee,  he  had  canvassed  the  eitiaeDs  of  Worcester  for 
the  purpose  of  ascertaining  the  amount  of  electrical  encr^ 
in  the  form  of  light  and  power  that  would  be  required  by 
them  in  the  event  of  electrioal  woika  Iwing  established 
His  canvass  had  proved  that  a  satisfactory  demand  for 
electric  light  and  power  existed,  in  that  out  of  only  386 
ctrenlan  diatribated  he  reeaivad  189  rapiias  takiBK  up  arc 
and  incandescentlamps  or  motors  cqniv.ilcnt  to  1 3,660  incan- 
descent lamps  of  10  cp.  He  had  but  little  doubt  that  if 
the  enquiry  were  extended  an  eqoi'valent  to  16,000  lamps 
would  be  wanted.  Appende<l  were  the,  names  of  those  who 
would  take  the  light  or  power.  The  report  was  referred 
to  the  sab-oommittee  to  raeommead  what  should  be  the 
nokt  atep  in  the  matter. 

St.  Helens. — A  special  meetinf;  of  the  St.  Ilelons  Parks 
and  Markets  Committee  was  held  on  Wednesday  to  consider 
the  eleetrie  lij^ting  of  the  IVnrn  Hall.  The  anrvejor  aaid 
the  sub-committee  lOoonimended  the  adoption  of  the  two- 
wire  system.  The  other  ajatem  suggested  was  the  concentric 
wire ;  but  the  anthoritiea  wooid  not  allow  eoneeotrie  wirae 
for  public  lighting  purposes.  They  also  recommended  a 
vertkal  boiler  for  the  present  to  drive  the  dynamos,  that 
eottU  be  removed  whan  the  town  generally  had  adopted 
electricity,  as  the  dynamos  then  would  be  in  some  other 
place  than  the  Town  Hali  The  tenders  of  J.  D.  F. 
Andrews  and  Co.,  Westminater,  for  the  wire  fittings,  and 
of  Bumateadaad  Chandler,  Hednesford,  for  the  engines 
and  dynamos,  were  accepted,  tbf>  mot  tr>  he  £1,283  ;  and 
the  town  clerk  was  instructed  to  make  applicalion  tu  the 
Local  Govemnent  Board  for  sanction  to  the  borrowing  ef 

£]  ,''0\>  for  tbe  pnr]]0^p 

Uoetrio  ChronosraplL. — Experimenta  have  been 
nade  at  Study  Hook  by  Captain  Heath  tUa  anounar  on 


the  speed  of  projectiles  by  means  of  the  Bouhnjrcr  rVctrir: 
chronograph.  In  this  instrument  the  shot  passes  through 
wire  eereena  in  front  of  two  ehelrfei^enita.  The  breakage 
of  one  drcuit  releases  an  electromagnet,  and  the  armature, 
a  rod  of  polished  soft  iron,  drops,  and  alauMt  inatautaneouii/ 
the  second  electromagnet  releaaea  a  buflB^dga  and  aula  a 
mark  in  the  falling  iron  bar.  OakakUona  show  the  speed 
of  the  projectile  between  thf  two  screens.  This  electric 
chronograph,  ongiually  a.  iiuuch  iavention,  has  been  con- 
siderably modified  in  detail  and  improved  in  this  country 
by  Captain  Holden,  and  the  very  beautiful  insferumenta 
resulting  from  the  combined  efiorts  are  made  and  sent  to 
all  parte  of  the  world  by  Mr.  PitUn.  of  Bed  liomtraet, 
Clerkenwell.  The  action  of  the  itistrumont  is  extremely 
delicate  and  accurate,  and  the  principle  very  interest- 
ing. 

Chicago  Exhibition. — The  Journal  of  the  Society  of 
Arts  for  October  23  is  taken  up  with  the  report  of  Mr. 
James  Dredf^e  and  Sir  Henry  Tnieraan  Wood  upon  their 
visit  to  Chieigo  in  September.  The  dispoaition  of  exhibits 
at  first  proponed  was  that  all  electrical  exhibits  should  be 
in  one  building,  ail  the  mining  exhibits  in  another,  and  so 
with  other  subdivisions.  AmngasMnU  will,  however, 
be  made  as  far  as  possible  to  put  the  main  bulk  of  the 
exhibits  of  Great  Britain  in  the  industrial  building,  and 
other  spaeea  are  reaenrad  for  nie  if  vaqnhwd.  In  the  alee- 
trical  section  20,000  square  feet  are  reserved.  The  storage 
of  emjpty  cases  will  be  at  the  rate  of  Id.  per  cubic  foot.  An 
electrie  eircait  railway  will  convey  visitors  to  the  principal 
buildings,  and  on  the  water  electric  omnibus  boat^  will 
perform  a  rapid  service.  Prospectuses  and  forms  of  appli- 
cation can  now  be  obtained  at  the  Society  of  Arts  Offices, 
John-street,  AdalpliL  A  powerful  enmnittee  haa  baea 
formed. 

Stoko. — ^At  a  special  meeting  of  the  Stoke-on  Trent 
Town  Gooneil,  on  UoiHlay,  the  Gas  Comndttee  reported, 
with  reference  to  the  proposed  extension  of  lighting,  that 
they  had  considered  the  question  of  electrie  lighting.  As 
they  found  that  while  the  cost  of  producing  gas  was  Is.  lOd. 
per  1,000  cubic  feet,  and  the  coat  of  producing  the  same 
li^'ht  by  electricity  would  be  equal  to  3s.  9d.,  with  a  capital 
outlay  of  £30,000  for  new  works  and  plant,  they  had 
decided  to  leave  eleetrie  lighting  until  it  bad  been  fBrtber 
developed,  and  they  recommended  the  extension  of  the  gas 
works.  Mr.  Green  moved  as  an  amendment  that  as  the 
present  worha  were  aoflident  for  aome  time  yet.  they  ahonld 

let  the  matter  rest  for  two  or  throe  years,  and  wait  the 
result  of  electric  lighting  in  the  towns  that  were  now 
idopting  it.  This  amendment  was  negatived,  and  the 
resolution  was  carried  by  11  votes  to  6,  but  the  town 
clerk  explained  that  such  a  resolution  required  a  clear 
majority  of  the  Council,  so  that  the  matter  yet  reou^oa 
unsettled. 

Blasdyto  Insulation. — When  guttapercha  and  india- 
rubber  are  giving  out.  it  is  only  to  be  expected  that  inven- 
tors ahonU  give  thdr  attention  to  artificial  produeta. 

Among  those  who  have  turned  their  attention  in  this 
direction.  Dr.  Blandy,  of  58,  Brook-street,  Grosvenor- 
square,  appears  to  have  been  working  with  considerable 
success,  and  to  have  perfected  a  compound  by  the  combina- 
tion nnr!  treatment  of  materials  such  as  waste  leather, 
to  be  available  as  a  subsUtuta  for  iadiarubber.  The  cost  of 
"  Blandyte,"  as  the  composition  is  termed,  is  given  at  Sd. 
to  f)d.  per  lb.,  whereas  indiarubbor  ia  two  or  throe  shillings. 
The  material  has  been  tested  for  cable  insulation,  and  has 
been  faTonrably  reported  upon.  We  are  not  aware  whether 
tbr;  rii.it.  I  ill  haa  been  practically  u.sod,  but  the  te.^ts 
mentioned  couaisted.amongBt  others,  in  immersing  a  covered 
wire  in  aolphnrio  aaid  and  water  for  7S  ^^|||^  Jf^^^^^og 
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being  givsD  with  a  ddicate  galvanometer  and  10  yolta.  A 
company  ia  shortly  to  be  icnud  to  wvA  tfaa  patwit^  not 

only  for  iiiaulation  purposes,  bot  fOT  11018^  bsltillgi  thOOti 

and  waterproof  i^menta. 

** lAghtidng." — Electricity  in  lU  m^ay  forma  having 
panetraled  into  th*  fWjr  boQMS  of  the  people,  the  time  is 
jutiped  ripe  for  a  new  popular  electrical  paper  which, 
under  the  title  Lightning,  is  issued  this  week,  price  2d. 
ThefininuBberof  Oil  "|W|mltr  and  liiniiMMe  miewof 
eltetrieity"  has  rcarhod  n-,  rioting  from  the  congenial  quar- 
tan «f  IWaday  House,  Cbariog  Croes,  under  the  editocship 
of  Mr.  naiik  B.  Lea.  It  b  »  wdl  Rot  up  paper  «f  34  pafcea, 
with  yellow  corer.  The  contents  are  varied  and  interesting. 
Several  serial  articles  on  elementary  sabjeota  are  started — 
among  them  **How  tbe  ElMtrie  Ugbt  h  Produced,"  by  W.  M. 
Madden,  M.A.,  "Electric  Lighting,  from  the  Consumers' 
StaadpoiDtt"  by  F.  W.  &  Gordon.  A  glossary  of  technical 
tonu  ia  began,  and  tbe  intfitable  prize,  in  a  popular  form, 
comes  in  the  offer  of  hdf-ft-guinea  for  notloe  of  onuseions. 
The  "  Lad  ies'  Column  "  has  pretty  sketches  of  interior  lighti  rig, 
and  electrical  tales  and  chatty  notes  make  an  interesting 
and  readable  paper  for  thoee  desiring  information  in  a  less 
technical  form  than  text-books  and  technical  jonrnals.  In 
fact,  to  use  one  of  ito  own  jokee,  they  cannot  but  be  struck 

Orays. — At  a  meeting  of  the  Grays  Local  jBoud  on 
22nd  inst.,  Mr.  A  W.  Boatman  said  he  had  been  in  com- 
munication with  Meesrs.  Crompton  for  the  purpose  of 
ascertaining  whetlwr  the  naehinery  at  the  sewage  pumping 
station  could  be  so  constnicted  that  it  could  be  also  used  in 
electric  lighting.  Messrs.  Crompton  replied  that  they 
would  not  adviee  aueb  a  uUliintion  of  (bo  puminng  onghM, 
as  such  an  arrangomeiit  would  be  vnry  exj>ensiTe  and  give 
trouble  in  the  working.  Such  a  system  is  used  in  America,  but 
did  not  randjly  lend  itself  to  private  lighting.  They  put  tibe 
coat  approximately  for  HO  Imipi  of  32  c.p.  each,  at  £3,600. 
This  would  be  for  two  engines  and  four  dyoamoe  and 
engino-roon  apparatna,  with  nndeigronnd  oznavatioBi  fbr 
the  wires.  The  extra  cost  of  a  few  arc  lamps  would  bo 
about  £20  each,  fixed  in  the  place.  The  price  given  did 
not  include  boflen,  and  tlio  dilftnnee  betweon  having  over- 
bca J  and  underground  wires  would  only  be  about  £250  or 
£300.  Under  the  circumstances,  Messrs.  Crompton  recom- 
mended undergtound  mains,  as  although  they  would  be 
more  costly,  there  wuiild  bo  greater  ioenritj  and  lees 
unsightlinesa.  Tbe  oonsideratioo  of  tbo  nattor  «aa  fnitbor 
adjourned. 

UgktaiBV  Omtdttotan.— Dr.  Hess,  who  hai  boen 
collecting  statistics  and  has  examined  the  Upt  o(  liny 
ligbtoing-rods,  finds  that  fusion  of  the  points  never  occurs. 
A  fine  smooth  point  receives  the  lightning  in  a  concentrated 
fomj,  while  angle  or  ribbed,  as  well  as  blunt  pointa, 
divide  it  into  threads.  Dr.  Hess  considers  that  platinum 
needles  and  tips  are  entirely  unnecessMy,  for  they  have  no 
advantage  ofor  ooppar  pointa ;  bat  as  there  are  lightning 
strokes  which  arc  cij  aWp  of  making  ivirc  0-29in.  thick  incan- 
descent^ unbraoched  copper  conductors  should  never  be  of  less 
diameter  than  this,  though  in  a  good  li^ittting»rod  the  nain 
point  is  to  secure  perfect  communication  between  it  and 
the  earth.  Mr.  J.  W.  Gray,  commenting  on  the  atate- 
mente  by  Dr.  Hess,  says  that  be  haa  known  copper  0*S9in. 

thick  eaten  away   by  corroaion,  whilst  a  light  platinum 

sheath  covering  the  same  remained  practically  untouched. 
He  adda :  *■  If  any  of  the  theoriata  ehooee  to  refer  to  the 
pBrliamentary  Blue-books  they  will  find  since  my  late  father 
aiul  myself,  under  the  direction  of  Sir  William  Snow 
Harris,  protected  her  Majesty's  ships  from  lightning  (prior 
to  their  buing  wholly  construcio<l  of  iron),  that  the  tame 
have  been  free  from  aeeideoU  by  Ugbluiog,  altbongh  pn 


viotuly  loeaoi  life  and  accident  had  been  frequent,  inciudmg 
thohmflf  ddp^" 
A  LMdi4|pea]diiff  Tolophoao.— An  improvement  in 

telephone  receivers  has  been  brought  forward  by  Mr.  W. 
Douglas,  63,  York-place,  Edinburgh,  and  waa  reeentlj 
teated  in  that  city  with  very  satisfactory  results.  Tbe 
receiver  is  to  the  eye  of  ordinary  form,  but  inside  '>  aa 
electrical  arrangement  which  produces  the  extra  etlect.  To 
•id  in  tho  diMiibation  of  1^  aound,  an  ordinary  cone 
Bpeaking-tnimpet  is  fitted  upon  the  rercivor,  with  the 
result  that  everyone  in  a  room  of  moderate  ^ise  may  hear 
very  distinctly  what  the  telephone  hi  aayiog.  In  tho  tmt 
which  took  place  at  Edinburgh,  the  speaker  was  in  a  rpl'>- 
in  the  bottom  of  the  house,  bat  reaiatance  coils  were  w 
arranged  as  to  reprMiut  a  rtdataaee  of  from  one  and  ahaH 
to  two  miles  of  line.  At  a  distance  of  several  yards  from 
the  receiver  it  was  qoite  possible,  says  the  Seotman^  te 
make  out  what  the  telephone  was  saying.  Tunes  pbyad 
on  a  musical  bOK  were  equally  well  heard,  and  sitting 
around  the  receiver  all  heard  vpry  Histinrtly  tbe  ticking  of 
a  watcii,  \V  hiio  this  was  so,  the  same  telephono  could  at 
once  be  made  a  confidential  agent  by  the  removal  from  one 
hole  in  the  box  into  another  of  a  small  metal  peg,  which 
tarned  the  aound  on  to  an  ordinary  receiver  hanging  by  the 
dda  of  the  instmnrnt. 

Ohonowotli  Systoaa  of  Condoitn. — A  remarkably 

ingenious  system  of  oonstr'iftin^:  coTsduits  for  drains  or 
electric  wires  has  been  devised  by  Mr.  A.  C.  Chenowetb, 
C.E.,  and  has  been  used  in  construcUng  4ia.  telephone 
conduits  for  the  Croton  Aqueduct  at  Yonkera,  New  York. 
Tbe  peculiar  feature  of  the  device  ia  tbe  method  of  forming 
tho  eore  in  n  eolid  oonerelo  blook  laid  in  pheo.  A  eoQap- 
siblc  wooden  mandrel  is  used,  made  in  two  piflcai  drim 
apart  by  wedgae.  Thia  ia  revolved,  and  on  it  ft  woaod 
spirally  a  galvanised  iron  ribbon,  lin.  wide,  of  No^  87  win 
gauge,  for  a  length  of  about  6ft.  Tho  trench  is  cic»vatc<l, 
the  mandrel  plaiced  in  position,  (he  concrete  laid  aroood  it, 
the  eore  bring  embedded  therein,  covered  villi  tfa*  rtqvind 
thickness  of  concrete,  and  this  again  with  earth  and  itoaft 
The  wedges  are  withdrawn  and  the  wooden  core  removed, 
the  spirally-wound  iron  ribbon  being  left  as  centra. 
Another  length  is  hud,  tho  ends  of  the  ribbon  riveted 
together,  and  the  concrete  laid  as  before.  The  ribbon 
remains  in  one  continuous  piece,  and  10  days  after 
laying  the  ribbon  is  withdrawn  by  the  mnnboleo,  leaving 
a  perfectly  smooth  conduit  absolutely  without  joints. 
Several  hundred  feet  of  ribbon  can  be  removed  at  one 
time.  The  patanta  eoraring  the  ayitam  an  owned  by  th» 
Monolithic  Drain  and  Gondolt  OoupatqTi  0i  Boehnu- 
street.  New  York. 

Poona. — At  a  recent  meeting  of  the  Poena  Cantonmeat 
Committee,  a  letter  was  read  from  Mr.  Rienzi  Walton, 
executive  engineer,  Bombay  Maniripality,  dealing  with  the 
proposal  to  light  Puooa  by  electricity.  Mr.  Walton  con- 
aidwed  that  tho  ofer  made  to  the  Oantonmont  Committee 
was  peculiarly  advantageous.  There  are  at  present  575  oti 
lamps  of  9'd  cp.  each,  the  lighting  of  which  costs  at  present 
7,000  rupeea  per  annom,  or  lOS  pec  lamp  par  month.  Hit 
scheme  before  the  committee  provides  for  lights  of  16  c.p 
and  at  the  same  cost  per  month  as  the  oil  lamps  now  in  ois, 
1  -02  per  montii.  Mr.  Walton  eonaiderad  that  an  ueeptieO' 
ally  low  rate  when  comimrod  with  the  gas  lam{>s  of  Bombay 
of  14  cp.,  which  cost  the  municipality  6*125  per  light  per 
month.  ]lbr.Aeworth,manicipaleommimionerof  Bombay,  con- 
sidered that  the  chroatic  conditions  of  Poona  were  far  more 
favourable  to  electric  lighting  than  those  of  Bombay,  the 
extreme  dampness  of  Bombay  being  the  chief  cause  of  bigb 
prices,  and  unworkable  comlitions  in  the  various  touden 
whieb  the  Bombay  Manieipnlity  had  received  for  bghtiag 
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a  recent  issue  prominence  is  givea  in  your  journal  to  a 
cablepBin  IrcMii  New  York  dMcribinji;  an  alleged  Mir 
system  of  electricity  for  tramways,  but  it  would  appear 
from  the  particulars  given  that  the  invention  has  merely 
seenrad  tiiBilMr  racnUa  to  tboM  by  tbo  doied^MBdiiii 
system,  invented  hy  Mr.  John  Gordon,  and  j^atonted  some 
two  years  aga  We  hope  you  will  allow  us  to  call  atton- 
tion  to  the  mattor,  as  it  is  only  Mr  that  a  Seotehmaii 
should  have  some  of  the  crctlit  for  the  discovery  which  is 
at  present  solely  claimed  for  Mr.  £dison,  who  can  well 
affiffd  to  ahait  his  hrarela  in  tho  inattff  with  British  talODt. 
By  the  adoption  of  the  Qordoo  ijcteni,  atorage  batteriea 
and  dangerous  overhead  gearing  are  dispensed  with,  as 
the  current  ia  picked  up  from  the  rails  as  the  car  proceeds 
along  the  track,  electrical  contact  only  existing  in  the  short 
section  covered  by  the  car,  thereby  securing  absolute  safety 
to  the  public  trathc.  A  series  of  successful  oxperimeota 
have  been  carried  out  at  oor  tcamway  works,  Greenwich, 
on  the  Gordon  system,  with  excellent  preliminary  results," 
The  letter  then  describes  the  system,  giving  particulars 
already  given  by  oareelves.  Omuideriiig  that  ib  ii  noir 
many  months  since  wo  had  an  opportunity  of  inspecting 
the  trial  car,  ani  the  great  iufluenoe  that  this  firm  must 
have  in  many  quarters,  it  is  lather  surprising  that  we  do 
not  hoar  more  of  tiiis  system  than  letters  to  the  papers, 
espeeially  as  the  chief  objection  to  the  introdaotioB  of 
elsctrie  tramways  in  England  has  been  the  overhead  wins. 
Is  it  not  about  time  that  ail  aotual  line  oo  the  systom  wai 
e(iuip[»e<:l,  and  its  capabilities  really  testwl  '  We  hope  we 
shall  bear  of  such  an  enterprise  shortly,  as  there  is  great 
praniiBafor  a  eyatem  of  thie  kind. 


Bombay.  He  further  expressed  bis  doubt  as  to  whether 
electric  lighting  in  Poona  eonld  be  undertaken  on  the  terms 
specified  in  the  cantonment  secretary's  minute.  The 
nuttor  was  referred  to  a  committee  i<x  consideration,  con- 
uutiDff  of  Major  Daperier,  RBL.  Mr.  B.  0.  Walker,  CLE., 
m'T  Mr.  Raj  ana  Lin  goo. 

"Atom"  PUting.— The  London  Metallurgical  Com- 
pany has  works  at  Turiimill  street,  near  iWriugdon^street 
Station,  for  working  a  new  system  of  electro(datiiig  known 
as  "  Areas"  plating.  The  operation  is  similar  to  ordinary 
electropkting,  and  is  identic^  as  regards  time  and  current, 
but  an  alloy  k  oaed  instead  of  pure  silver  or  pure  nidcel. 
This  alloy  con?i-'n  largely  of  silver,  but  its  exact  description 
is  not  published.  On  a  recent  visit  we  were  shown  several 
specimens  direct  from  the  plating  bath.  On  emerging  fmm 
the  bath  the  materia!  is  dead-white,  but  on  burnishing 
appears  bright  silver.  The  advantages  are  freedom  from 
tamishin^  niul  oxttomo  itretehing  propcrtieaand  plasticity, 
to  that  ft  flht  aheet  of  bell  metal  can  be  easily  beaten  or 
spun  into  gong  shape  without  crack  or  stretching  marks. 
The  new  process  is  cheaper  than  silver,  and  is  preferable 
to  nickel-pfatliog  lor  several  reaaons.  Xickcl  plating  is 
unsuitable  for  spoons  and  forks,  being  readily  afTucted  by 
acid,  aud  being  very  hard,  cannot  be  deposited  very  thickly. 
It  it  also  porous  to  damp,  and  liable  to  met  off.  The'iAreas" 
i?  not  easily  affected  by  acids,  is  elastic  and  has  the  appear 
ance  of  silver.  The  company  are  also  developing  a  new 
qraten  of  galvraiiing,  the  alloy  using  much  more  of  lead 
and  less  of  the  expensive  zinc  than  hitherto  employed.  Tliis 
system  is  found  much  cheaper,  and  greater  elasticity  and 
etretehintr  powers  are  obtainable.  An  iron  galvanised  rod 
w:w  shown  which  had  been  bent  till  the  iron  broke,  but  the 
pbtini'  showed  no  "stream-lines"  or  signs  of  stretqhing. 

Dahlia. — The  central  station  wlpch  Messrs.  Hammond 
mm!  Oo.  are  ereeting  in  Dablio  is  dtnated  in  the  Irish 

F^ec^8trcot,  and  will  supply  current  to  a  central  area  com- 
prising the  celebrated  CoUeife  Green,  and  the  uo  less  cele- 
hntad  SadcviU»etraefc,  and  to  Grafton-atreet,  Farlianient- 
street,  Capel-street,  and  the  principal  streets  adjacent 
Work  is  being  rapidly  pushed  forward,  and  the  mains  and 
cal verts  will  shortly  be  all  in  phtce.  The  sy8t«m  adopted 
is  that  of  cast-iron  pipes,  Sin.  to  Gin.  diameter,  with  surface 
boxes  of  a  uniform  pattern  and  interclt  ingeablo,  as  used  in 
the  Kensington  Uouse-tu-IIuuse  station.  Ilighly-insulated 
c»blai  are  then  drawn  in.  The  naina  comprise  those  for 
street  arc  lighting,  in  which  a  pressure  of  3,000  volts  will 
be  used,  and  the  primary  mains  for  private  lighting  at 
S.0QO  voUa.  Lowrie-Hall  100-volt  traaaiormere  will  bo 
used  to  supply  the  low-tension  current.  The  engines  to 
h«  used  in  the  central  station  are  being  built  in 
Ireland  by  Heaan.  Goatee  and  Co.,  of  Belfest,  and 
ih'-  L'-^rri r;V\Y\rr  dynamos,  uiK>n  the  lat^est  designs,  are 
^iiig  built  in  England,  and  will  be  ready  shortly.  It  is 
ttpwted  to  comnMHwe  lighting  before  the  end  of  the  year. 
The  whole  of  the  works  in  Dublin  are  under  the  personal 
saperintondence.  of  Mr.  J.  W.  Chisholm.  Mr.  Harold 
DickinsoQ  has  cfa^e  of  the  underground  section,  and  Mr. 
Spencer  Hawea  ie  thn'  Dnhfin  aeeretary.  Mr.  Harty,  the 
borough  surveyor,  whose  paper  npon  the  station  recently 
appeartd,  is  largely  interested  in  tho  cairyiug  out  of  the 
nistallatioo,  assisted  by  Mr.  Ruddle,  clerk  of  worin  to  the 
Corporation.  Mr.  Edward  Manville,  whose  connection 
with  Messrs.  Statter  and  Uo.  has  now  ceased,  is  acting  as 
consulting  eagbeer  to  tin  DvbBn  OorporatioD,  haTlog 
offices  in  both  London  and  Dublin. 

doMd-Condnit  Systoms.  —  The  following  letter 
•brassed  to  the  newspapers  with  reference  to  Ifr.  Bdiion't 
latest  discovery,  has  been  sent  this  week  by  Messrs. 
^^^ntxhmc  and  S«i%  Greanwiah:  "  We  observe  that  in 


Aoovmslater  Can  at  tbe  gag—.— g&c  aecumulator 

cars  arc  now  running  from  the  Hague  to  tho  Casitio  at 
Scbevooi^g,  a  length  of  about  three  miles.  The  speed  of 
nmoiqg  ii  19  v^kt  an  hour,  ineluding  stoppages.  The 
leaded  car  weighs  16  tons ;  it  is  32ft.  long,  carries  68 
passengers,  and  the  battery  of  accumulators  weighs  4  tons. 
The  cars,  constructed  at  Harlem,  have  two  bogies  of  two 
axlee  each.  Only  one  bogie  ii  driven,  having  its  wheels 
coupled  together.  The  axles  are  connected  to  the  nioU;ir 
by  solid  ge^iiing,  and  the  whole  weight  is  ouTiud  by  the 
axlee.  The  motor  is  anpplied  by  earbon  brushes,  from  a 
battoty  of  192  Julicn  accumulators,  weighing  401b.  each. 
This  battery,  when  charged,  provides  current  for  a  run  of 
45  miles,  after  which  the  «an  retoni  for  change  of  edle. 
The  accumulators  are  arranged  in  eight  boxes,  or  dmwors, 
weighing  hall  a  too  each,  placed  under  the  seats. 
The  ear  is  provided  with  switdiee  and  reaistanoes  to 
allow  the  siKJod  to  be  varied.  The  changing  of  the  sets 
of  cells  is  carried  out  by  tbe  aid  of  a  special  mechanical 
arrangement  to  allow  rapid  handling.  Two.  sets  of  turn- 
tables and  rolling  carriers  are  placed  at  end  of  a  charging 
bench.  The  drawers,  when  taken  from  tho  car,  slide  easily 
on  rollers  placed  on  the  bench  and  turntables,  the  operation 
of  changing  requiring  five  minutes.  The  spare  sets  of 
colhs  are  always  being  charged  as  the  others  are  being 
used.  The  connections  are  made  with  spring  contacts 
arranged  so  that  no  miatake  can  oeenr.  Tlio  diarging  is 
accomplished  by  means  of  Silvortown  shunt  dynamos,  with 
hand  regulators,  giving  60  amperes  at  100  volts.  Tbe 
maohine-Toom  oooCaina  two  eoodeosfng  steam  engfaiea  of 
210  i.h.p.  each.  The  condensing  water  is  supplied  by 
a  syphon  from  the  canal  three-quarters  of  a  mile  away. 
The  installation  is  eompietod  by  a  email  workshop  driven 
by  an  elect l  ic  motor,  itself  8upplie<l  by  a  small  kiltory  cif 
70  cells  of  661b.  each,  which  are  also  used  for  l^bliog  by 
means  of  10  are  lamps.  It  is  intended  to  setth  tirnqoeitiott 
of  maintenance  by  the  erection  of  a  small  mamtfaotory  of 
batteiy  platee  on  tbe  tjfoi,  witha  laboratory. 
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SHIPUGHTING  BY  ELECTRICITY. 
(Coatfymi  from  poffe  S92.) 

Fittm^.—'nM  tendanoy  munukya  u  to  nduoe  the 
number  of  varieties  of  fittfalgl  M  mooh  M  {NMlMab  U  h 

make«  repairs  easier. 

The  following  is  a  list  of  the  fittings  which  are  found 
neoenary  :  (1)  pendanU  ;  (2)  brackeU  ;  (3)  cage  pendants  ; 
(4)  cage  bradnU ;  (5)  roof  lights ;  (6)  saucer  lighu ;  (7) 
•coneee;  (8)  buMHaBpti  (9)«Mgp  li|^tt;  (10)gMgimy 
ligbta. 

These  may  be  either  leeqaered  brasa,  bronze,  or  electro- 
plate. Hm  pendanta  are  intended  for  aaloone,  cabini^  eto., 


¥w,  6.— Pend«at  on  S-wira 

8y«t«tn. 


Pendant. 


and  are  geaerally  fitted  with  pear-shaped  opal  globes.  Tb  e 
cage  paMiBli,  which  are  need  in  the  engine-room,  crew's 
quarters,  etc.,  are  similar  to  the  pendants,  the  principal 
difference  being  that  they  have  plain  glass  globes,  with 
strong  wire  cages  over  them  to  protect  them.  The  brackets 
and  cue  brackets  are  simply  pendants  and  cage  pendants 
with  t£e  stalks  bent  at  right  angles,  and  are  intended  for 
fixing  on  the  bulkheads  where  it  is  not  convenient  to  fix 
them  on  the  roof.  Roof  lights  are  intended  for  the  cargo 
spaces  in  the  'tween  decks,  and  are  nimJe  so  that  they  an 
be  readily  unscrewed,  and  solid  covers  screwed  on  v.&  a 
protection  from  cargo. 

Saucer  lights,  which  are  intended  for  bulkhaads  where 
one  light  is  used  for  two  places,  consist  of  two  araoer- 
— J--!  mttal  tins;  a  einiilar  bole  is  out  in 


lamps,  or  it  may  be  one  lar^e  lamp,  is  fixed.  Though  the 
latter  is  most  ecuiioinical,  the  former  is  preferable,  as  in  the 
event  of  one  lamp  being  broken,  you  have  the  others  to  go 
on  with.  These  also  bsTS  flexible  leads  attached  to  them, 
which,  when  they  are  re^dired,  are  fixed  to  coiuiliogp  pro- 
vided for  the  purpose  in  convenient  parts  oi  the  shipi 
They  arc  iuti^niind  to  bo  hung  over  the  centre  of  the 
hatchways  when  cargo  is  being  discharged.  Gang- 
way lighta  are  huge  lamps,  with  gUss  globes  and 
cage  protaelon^  mside  to  hold  three  or  four  MBall 
lamps,  and  are  intended  to  hang  over  the  ehip's 
side  to  give  light  to  the  gangways.  They  are  attached  in 
the  same  way  as  the  cargo  lights,  but  they  are  not  always 
used,  at  the  former  may  be  made  to  answer  tbo  anoie 
purpose.  To  this  list  we  may  add  electroliers,  one  pMM> 
rally  being  fitted  in  each  ship.  The  number  of  varietMS  ol 
these  is  endless.  Simple  designs,  however,  are  the  most 
satisfactory,  as  they  are  easier  to  keep  clean,  and  stand  the 
working  of  the  ship  best  All  these  fittings  may  be  used 
with  eiuier  doable  or  single  wiring:  With  doable  wiziaa 
the  wires  are  drawn  through  a  tnbe  into  th«  hnp  whon  n 


Fni.  8.~-<'itge  Pondaat. 


Fiu.  9.— RooTLIglit. 


is  being  erecte^l,  and  attached  to  the  lampholder  by  means 
of  screws.  Besides  the  danger  of  injuring  the  wires 
whon  drawing  them  in,  there  is  also  a  liability  of  water 
getting  into  the  tube  aftflrwirds  and  eorroding  the  fitting. 
The  sinj;lo-wire  system  has  the  advantage,  that  should  it 
become  necessary  to  take  down  the  fittings  this  can  be  done 
in  a  few  minutes,  leaving  the  wires  undiitarbed.  Fig.  6 
shows  a  pendant  on  the  two-wire  system. 

I'ig.  8  shows  a  watertight  cooeentrie  peodaak,  aa  used  in 
the  single-wire  or  concentric  system.  On  screwing  the  stock 
into  the  juucLioa  box  the  spring  ulunger,  S  P,  at  the  top 
makes  eootaek  with  the  batton  of  the  lerew  Jonelioii,  and 


Fi<i.  ".—Bracket. 

the  bulkhead,  the  lamuholder  is  fixed  in  the  centre,  and 
the  glasses  are  fastened  on  each  side  with  screws.  Sconces 
are  used  in  exposed  places — such  as  on  deck — and  also  in 
the  engine-room.  They  are  generally  fixed  to  the  bulk- 
heads, but  may  be  also  fixed  to  the  roofa.  Hand  lamps, 
as  their  name  implies,  are  for  carrying  about,  to  allow 
which  a  length  of  twin  flexible  leads  is  attached  to 
them.  They  are  exceedingly  useful  for  examining 
machinery,  looking  in  cupboards,  etc.,  and  are  always  in 
great  demand.  Carj^o  lights  consist  of  umhrellu-Bhapcd 
metal  rejectors,  in  the  centre  oi  which  a  group  of  small 


Fiii.  10.— Sconce.  Fii;.  11.  — Sconct-. 

assuming,  for  the  sake  of  convenience,  that  the  current  flows 
down,  it  passes  from  the  junction  to  the  plunger,  down  the 
central  metal  rod,  through  the  spring  plunger  at  the  bottom, 
to  the  central  contact  of  the  bulb,  through  the  carbon  fihi- 
ment,  up  the  stock  of  the  lamp  to  the  junction-box,  thnM^ 
the  small  fuse  and  earth  wire,  to  the  hull  of  the  ship. 

Fig.  7,  which  represents  a  bracket,  is  similar  to  the 
|>eiidant,  except  that  it  ia  bent  at  right  angles.  The  cage 
|)endant,  shown  in  Fig.  8,  is  also  the  same  as  the  latter, 
except  for  the  globe  carrier,  fJ  U,  which  is  soldered  to  tlio 
stock.   The  rim,  B»  is  screwed  inside,  a  rubber  waahor 
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inMrtod,  so  Uuii  wkeu  tbe  globe,  O,  » init  into  place 
Mid  'the  etge,  C,  sermd  kud  up,  tha  iriMlft  fitting  is 

thoroughly  watertight 
Fig.  9  is  a  roof  light. 

Figs.  10  and  11  ahow  a  section  of  a  sconce  uid  a  oom- 
1  ifU!  view.  The  eonaaotioa  ii  nad*  by  the  tfot*  apriog 
^  luiigerB,  3P.  Tte  bdn^  Iw  &  Unie  on  tfa«  tq^  iids 


Fw.  1&— HiaiidLamii.]Sd«£BB£FM,  IS.— Gangway  Lanpi, 

and  a  tenw  on  the  left.    WB  it  a  white  enamel,  or 

mirror,  reflector,  round  the  edge  of  which  a  nibbcr 
washer,  R  W,  of  lauare  lection  is  placed  in  a  suitable 
-roove.  When  the  lamp  haa  been  fixed  and  the  front  is 
cloMd,  the  ahonlder  on  it*  8,  bears  on  th^  rubber  washer, 
and  irben  the  aerew,  ia  eniBred  and  aenrwed  np  tight  no 
water  can  powibly  get  in. 

Fin.  12  and  13  are  band  lamps  and  gangway  lamps, 
andfl^  14  isaaeetionof  aeai]gpreflector.  Iteonnataofa 


nn.  Mir— GufD 


In.  Uk-ODMnltla  8«ts«L 


metal  shade,  to  which  the  brass  bowl  reflector  is  attached, 
the  whole,  together  with  the  atock,  farming  part  of  the 
retnrn.  Inndeu  a  metal  lim,  hmdated  from  the  dutde,  and 
from  this  an  insulated  wire  is  led  to  the  centre  contact  in 
the  gooseneck.  Bound  the  bowl,  holes  are  l>orcd  and 
tapped  to  receive  the  hunpholders,  being  so  placed  that 
WMD  the  latter  an  aerawed  home  their  oontacta  bear  on 
Am  tenkted  rim.  The  ibriiig  of  the  holden  it  thus 
randend  veiy  efanpleb  ud  a  great  deal  of  time  la  aaved. 


 ; 


Fio.  16. — JuncLiun  Sleeve, 

The  flexihle  leed  may  be  either  twin  win  « 
win.  To  aech  end  of  ft  a  eoneeiifcrte  awtvel  fa  aoMendas 

shown  in  Fig.  15,  and  by  screwing  this  into  the  gooseneck, 
and  into  a  junction-box  provided  for  the  purpose,  connection 
cnn  be  made  in  a  few  moments.  By  means  of  braaialeevee 
Fir.  16,  apy  number  of  thaae  leada  can  be  joined  into  one, 
wfiieh  fn  many  caaee  will  he  fonnd  very  conndenL  Thie 
eenehidee  the  ftttinfle  whidi  may  be  eonaidend  aooenlties. 


Othara  may  be  added,  or  thoee  mentiooed  nay  be  made 
more  ornamental  aeeoraing  to  the  faney  of  the  owner. 

In  conclusion,  I  may  say  that  people  arc  sometimes 
inclined  to  expect  an  electric  light  installation  to  look  after, 
itself.  This  is  expecting  too  much,  and  no  installation,  no 
matter  how  well  it  ia  designed  and  canied  out,  will  gin 
if  ft  ia  not  properly  looked  aftiK 


BRITISH  ASSOCIATION  CABDIFF  M££TINQ. 


JOINT  IXIBOUBSION  ON  UMIIS  BY  STCI10N8  A  AND  O. 

Dr.  Olivkk  Lc>i>gk  :  There  are  a  good  many  things  to 
be  said  about  units  at  the  present  time,  both  mechajiical 
and  electn<»l.  I  think  it  will  be  for  the  convenienee  of 
the  section  if  at  the  beginning  of  the  discussion  wo  attend 
princi^xilly  to  the  electrical  units,  and  to  those  units  which 
are  of  eatablisborl  interest  to  engineers,  and  leave  the  more 
academical  and  mechanical  units  to  a  later  period.  With 
regard  to  electrical  units,  one  of  the  moat  preaatng  thinga  ia 
the  determination  of  an  authoritative  statement  or  agree- 
ment as  to  the  coefficient  of  induction — not  only  self- 
induction,  but  also  nnit!i.'i!  iniluciion.  Now,  we  know  that 
already  a  great  many  names  have  been  suggested  for  this 
unit  men  name  of  the  unit  is,  of  course,  very  unim- 
portant from  some  pointa  of  view,  but  it  is  not  wholly 
unimpcrtant  whether  this  unit  shall  be  called  secohm  or 
quftilrant,  or  by  the  name  of  snme  man.  Henry,  mac,  and 
other  names  have  been  suggested.  The  name  secohm 
Las  certain  advantages,  in  that  it  indicates  the 
relation  between  this  unit  and  the  ohm-aeeond, 
but  there  are  certain  disadvantages  in  that  it  tends 
to  express  the  more  simjile  by  the  more  complicated. 
It  expresses  the  unit  self-inductance  as  being  derived 
from  the  ohm,  whenaa  the  determination  of  the  ohm  it»elf 
is  based  upon  a  meaaorement  of  inductance ;  instead  of 
describing  the  self -inductance  unit  as  an  ohm  multiplied  by 
a  .second,  it  would  be  more  logical  to  call  the  unit  of  resist- 
ance a  self-inductance  divided  by  time.  In  all  methods  of 
determining  the  ohm,  some  form  of  coefficient  of  induction 
is  the  length  that  enters  into  the  ezpreerion.  If  it  ia  to  be 
called  a  quarlrant,  it  must  be  remembered  that  a  quadrant 
is  strictly  an  angular  measure  ;  and  even  thougli  it  be 
understood  as  short  for  eatth-quadrant,  and  therefore  a 
length,  still  it  is  not  unobjectionable,  for  it  is  pretending  a 
thi^g  to  be  a  leDgth  when  it  really  ia  not  a  len^h.  I  think 
ft  would  be  a  baekward  step  if  we  fix  it  for  an  time  as  a 
length.  On  the  whole  I  should  suppose  that  some  name 
of  less  obvious  meaning  might  be  desirable,  such  as  the 
name  of  a  man.  Now  dueetly  we,  permit  ourselves  to 
ragpml  the  name  of  a  auMi  aa  a  poanble  name  to  be 
ati&Mtbed  to  the  unit,  we  ban  ilie  field  open  to  consider. 
We  are  no  longer  compelled  to  make  it  equal  to 
secohm :  it  may  be  a  8ul>>multiple.  Now  let  us  con 
whether  the  eeedim  ia  a  eoondent  sixe.  The  O.QJ9b 
unite  were  a  conneoted  system,  or  might  ban  beaa  a 
connected  system,  before  any  praetieal  nnita  were  invented.  . 
Practical  units  were  invented  for  this  reason,  that  C.O.S. 
uniu  were  not  a  reasonable  size — they  were  a  million  times 
too  big  or  too  smalL  It  was  out  «f  dkt  queetion  for  engi- 
neen  to  be  alwaya  apeaking  of  powan  of  ten.  Now  a 
aeeohm  ia  rather  bq;  for  a  pnetical  unit  Tery  few  people 
— I  speak  under  correction — have  to  deal  with  coelllcients 
of  induction  of  more  than  a  secohm.  The  question  is 
whether  it  would  not  be  better,  tfcmfaiBb  to  ttake  enr 
pnetical  unit  some  aub-mnltiple^  aay  a  thousandth,  or 
aonalhiiig  of  that  aort  We  have  a  eonabtent  system  in 
the  0.0.o>;  there  does  not  seem  adequate  need  for  two  con- 
sistent ayatema.  I  regard  it  as  more  im|K)rtant  to  have  the 
practical  unite  of  convenient  size,  than  to  have  them  moat 
aimply  related  among  themaelvee.  The  farad  haa  been 
useless,  by  reason  of  the  negleet  ot  this  idea.  The  whole 
object  of  a  practical  system  is  to  have  units  of  convenient 
size,  otherwise  the  C.U.iS.  would  bo  all  that  is  necessary. 

The  next  unit  wanted  ia  a  practical  unit  of  magnetic  field, 
or  the  unit  of  magnetio  induetion.  Let  me  juat  exulaiu 
what  I  mean  by  a  prameal  naft  of  magaetie  lield.  Then 
is  a  0.0.8.  anii— and  ft  bee  notatpveNathad  a  name  given 
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to  altboDgh  lometimM  iuumi  an  used — but  it  is  too  amall 
for  engineering  pnrpons ;  itnaomething  compar&bla  to  the 

intensity  of  the  earth's  magnetism.  The  total  intensity  of 
tho  earth's  magnetic  field  is  about  half  of  oue  of  these  units. 
The  magnetic  fields  with  which  engineers  have  to  do 
are  usuaUjr  anonnoorij  graater,  hoi^redfl  or  thousands 
of  Um«g.  Moraonrar.  uw  definition  of  G.O.8.  magnetic 
field  is  not  one  which  immodi.ate!y  applies  to  engineering 
practice.  ^Vc  do  not  deal  wilh  a  unit  magnetic  |K)le ; 
and  uIthou(^b  it  serves  fairly  as  a  fundamental  unit  for 
theoretic  purposes,  it  is  oot  very  prtctica).  Now  consider 
how  magnetic  fidds  do  eome  in ;  they  eome  into  engineering 
practice  in  the  caw  when  ym;  h:ivt»  i  mi]  of  wire  rntnting  in 
such  a  field.  You  have  a  certain  area  through  which  a 
number  of  linca  of  force  pass  ;  each  complete  revolution  of 
an  armature  coil  cuts  the  total  lines  of  force  four  times, 
and  the  voltaee  which  you  can  get  is  just  equal  to  tlie  rate 
of  cutting  those  lines  of  force.  That  is  to  say,  if  N 
represent  the  total  number  of  lines  of  force  passing  through 
a  coil,  what  would  ))«  called  totel  negnetie  iddnetton 
throusb  the  coiL  aod  if 

IP 

thi>  fivcG  the  voltage  ;  of  which  the  value  at  any  instant  is 
Lhu  late  of  the  change  of  iho  magnetic  induction.  That  is 
the  fundamental  formula  of  magneto-electricity.  It 
contains  almost  the  whole  pbiloso^y  of  the  dynamo. 
Here  is  anotb«r  formtda  wtdeh  contaiu  the  whole 
pluloBopby  of  Boton. 

The  work  done  during  any  operation  is  equal  to  the  current 
multiplied  again  by  the  change  in  the  magoetic  induction, 
the  power  hSng  P  «  «C.  It  would  scorn  as  well  to  have 
some  practical  name  for  this  quantity,  N,  so  constantly 
'KCiirriog,  the  total  lines  of  force,  or  the  magnetic  indue 
tioii.  Aa  for  magnetic  held,  that  is  related  to  this  quautity 
in  the  simplest  possible  way ;  for  it  ie  the  UttOlber  of  lines 
of  force  tiiroagh  unit  area. 

Whether  the  name  diall  be  given  to  intensity  of  field  or 
to  magnetic  induction — there  might  be  a  name  for  both — 
the  relation  between  them  la  4uito  simple.  The  important 
thing  to  point  out  in  most  casea  in  practice  is,  that  N  is 
related  to  the  coefficient  of  self-induction  in  a  very  simple 
nuBner.  Suppose  you  have  a  closed  edeooid.  sectional 
area  A,  length  /,  permeability  mim1x)r  of  turns  «, 
the  total  magnetic  induction  caused  by  a  current,  C,  in 
thataoleaoidia: 

It  merely  reqouw  a  ili|^t  modification  to  make  it 
applicable  to  dynam.0  magnets  and  other  things.  I  only 
quote  the  expression  in  its  simplest  form.  There  are  more 
complicated  similar  forms,  but  in  all  ca.  <  *.!  >  induction 
caused  by  the  coil's  own  current,  or  the  true  >' .self  induc- 
tion," is  equal  to  something  multiplied  by  C ;  and  that 
iomethiog  essentially  ia  the  coefficient  of  self-induction,  or 
the  indttotattce,  a  thing  which  is  eommonly  denoted  by  L. 
So  the  above  expression  is  .simply  LC.  Mi  i  i  if  we 
have  a  name  for  the  coetticietit  of  self-induction,  we  have  a 
name  at  once  without  any  trouble  for  the  total  magnetic 
indnetbn  tbroqgb  an  area. 

r  do  not  wish  to  call  it  any  particular  name,  but  suppoeing 

mac  were  the  Unitof  self-inducUnce,  then  the  unit  of  current 
being  an  aroi)ere,  the  unit  induction  would  bo  a  mac-ampere  ; 
thue  we  ahould  have  a  aane  at  once  for  the  total  magnetic 
induetion,  and  when  you  went  to  express  the  ioteosity  of 
a  field  it  would  be  a  nao-ampore  per  square  centimetre. 
Another  nanio  for  unit  induction  is  a  sec-volt,  which  is 
plainly  equal  to  a  secobm-ampen),  or,  aa  I  have  just  called 
it,  a  mac-ampere.  Perhaps  sec- volt  is  a  good  name ;  of 
course,  it  is  the  number  of  lines  of  force  which  if  eut  in 
one  second  gives,  in  the  cutting  circuit,  an  E.I1IF.  of  one 
volt. 

Mr.  W.  H.  Pkkkuk  said  the  work  of  the  British 
Association  Committee  on  Electrical  Standards  has  now 
extended  over  thirty  years.  Ite  first  report  waa  ianied 
in  the  year  IMl,  at  Ibncheeter,  and  we  have,  after 
a  great  deal  of  diHieulty  and  tnwbla,  succeeded  in  im> 


preesing  thoee  unite  of  measuramenti  not  only  npoa 
the  seientifie  world  of  Enghind,  but  upon  that  of  sit 

countries.  During  thi?  last  ynar.  i  committee  appointed 
by  the  Board  of  Trade  has  taken  into  considerauon  the 
work  of  the  British  Ass'sriation  (Committee  and  has  come 
to  the  ewndusion  which  will  result,  in  the  month  of 
November,  of  an  order  in  Council  being  puead  melimK 
the  ohm,  the  volt,  the  amjicre,  and  the  farad  le|^ 
standards,  such  as  will  for  years  to  come  be  r^arded  u 
the  stable  standard  measurements  in  England.  Now 
having  run  in  a  groove  for  90  years,  aod  haviuK  succseded 
by  dint  of  great  labour  in  imprasniig  tbeee  unite  on  ethan, 
I  am  afraid  wp  riv  running  our  heads  against  a  brick  wal! 
when  we  attempt  to  produce  any  change  upon  such 
system.  Nevertheless,  while  the  difhculty  of  producing  1 
change  is'  very  great,  I  am  going  to  have  the  temerity  oi 
suggesting  a  change  in  another  direction,  in  addition  to 
that  suggested  by  Dr.  L  r!-r'  While  there  is  a  difficulty 
in  making  a  change,  tbcii:  i:>  •j.lm  a  difficulty  in  impressing 
new  ideas  into  our  language,  even  when  absolutely  essential. 
New  wante  arise  and  we  must  have  uew  names  to  exptesi 
these  new  tilings.  The  fashion  to  introdnee  nvw  ueanis^^ 
words  has  practically  failed.  They  tried  to  thrust  upon 
us  tho  term  hara  1  as  indicative  of  tho  standard  of  pres.5'!re, 
bole  the  unit  of  momentum,  and  kino  the  unit  of  velocity, 
but  I  think  this  attempt  has  practically  failed,  and  1  have 
met  bat  one  ease  where  one  of  these  Baaea  waa  used,  and 
then  it  wa.s  »[)eH  wrong.  I  am  a  groat  advocate  for  the 
use  of  words  litised  on  names.  They  enable  ii.s  to  |ay  « 
graceful  com[)liment  to  those  who  have  jwissed  away.  Tbf \ 
enable  us  to  attach  a  useful  word  to  something  that  requires 
great  {weeision  of  thougbl  The  use  of  such  wotda  asoha 
and  volt  and  ampere  almost  render  definition  unnecesnry, 
and  in  some  ca.se.s  they  remove  groat  difficulties,  for  1  am 
(  sure  if  there  was  a  misitakc  made  by  students  an<i  by  pm- 
j  fcssors  sometimes,  it  was  in  drawing  distinction  bt^weeu 


power"  and  "  woik  "    Now  we  nave  introduced  tee 

ami  jitule — watt  as  the  unit  of  power,  ami 


words,  watt 

joule  as  the  unit  of  work  ;  and  I  think  I  can 
conlideiitly  state  that  nobudy  since  tho  ititroduc 
tion  of  these  words  has  luiide  the  mistake  of  coiifuaiDg 
power  with  work  or  work  with  power.  So^  I  ssy, 
words  clearly  indicating  thcee  standards  are  very  twifiu 
and  valuable  We  have  several  names  from  which  we 
might  draw.  We  have  QiU>crt,  we  have  Oaoss,  we  have 
Weber,  we  have  Franklin,  Uenry,  Maxwell  These  nanie« 
are  valuable,  and  etrtainly  there  are  some  unita  to  which 
they  might  be  very  well  applied.  I  have  mentioned  the 
namee  of  men  who  are  dead,  for  I  think  it  would  be 
unwise  to  affix  the  name  of  the  living,  and  though  there  ij 
one  whose  name  will  be  associated  with  the  electrical  unit« 
some  day,  it  is  perfaapa  better  for  the  present  to  stick  to 
the  dead.  There  are  more  names  wanted  still.  Prof.  Lod^ 
has  alluded  to  the  unit  of  magnetic  field  or  force,  and  tbore 
i.s  not  the  slightest  doubt  that  the  time  ha^  iriivodwhen 
we  must  ado])t  the  unit  of  magnetic  field,  and  we  must 
give  that  unit  a  name.  Some  have  proposed  that  thii 
unit  shall  be  based  ou  the  C.O.S.  unit  alofl^ 
others  have  suggested  that  it  should  be  10  to  the 
power  of  S,  and  I  am  going  to  [iro[)oso  that  it  should  he 
called  10  to  the  ^mwer  of  d.  Tho  reason  why  I  st^ut 
that  ebaage  is  dependent  on  another  alteration  that  1  sot 
going  to  imgeit^  that  the  volt  should  be  10  to  the  pewar 
of  9  losteadof  10  to  the  power  of  8.  That  matter  is  dealt 

with  in  a  paper  by  Prof.  Stroud,  and  I  woulil  rather  adhere 
to  this  |x>int  only  now,  because  be  will  in  bis  paper  deal 
with  the  mutter  very  thoroughly.  Ten  to  the  power  of  !^ 
was  selected  by  the  original  committee  solely  because  10  to 
the  power  of  8  was  the  nearest  approach  that  we  couM  find 
to  the  Daiiiell  cell.  That  cell  was  then  universally  .ipitiic  i. 
but  it  is  now  auriiassed  by  others  such  as  the  Leclancbi:  or 
bichromate,  the  K  M.F.  for  which  is  much  higher.  Oiie 
great  reaeon  why  I  proiioae  that  the  value  ahall  be  lOto  ik« 
power  of  9  is,  that  it  makes  the  farad  the  mme  in 
C.G.S  as  in  practical  unita.  I  ahould  very  much  like  If 
have  said  something  on  dimensions,  but  i  want  to  refer 
to  one  other  unit  that  requires  to  have  a  name  attacbeii. 
that  ia  U.  There  wae  a  time  when  there  wie  a  great 
demand  for  unit  magniotie  {Kile,  but  that  time  has  longtiiws 
pMMd,  and  Or.  Lodge  bimealf  has  referred  to  iuductiou 
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as  X,  more  particularly  in  its  form  )>er  Bijiiaro  centimpt:'.-, 
and  called  B  density  of  field.  There  are  two  great  qii^st- 
tities  that  are  most  important  in  electrical  development*  of 
the  present  day,  and  that  reqaire  a  great  deal,  oi  ufting — 
not  that  we  can  And  anit«  for  tiunn — oiw  fe  fi,  tlie  other  the 
coefficient  of  specific  inductive  capacity,  Bnmetimes  called 
K,  then  we  come  to  L,  the  coefficient  of  scii-induction. 
I  have  said  that  there  is  more  nonsense  talked  about  solf- 
induction  than  any  other  branch  of  electrieal  science. 
There  are  those  who  talk  •honbeelMndiietiim  wbo  have  had 
Tory  little  practical  experience  of  ite  effect-,  who  lnvo 
applied  leU-induotion  ^oiucijmof'  to  a  georuc:;  icul  qiuiaiuy, 
sometimes  to  permeability,  and  aometimea  to  the  whole 
induction.  It, has  been  my  practice  for  some  years  never 
to  speak  of  setf-indactton,  oeeaiise  It  ia  ndnd  up  so  dread 
fully,  but  always  to  spoak  of  electromagnetic  inertia,  and  that 
is  the  term  we  have  met,  vviih  in  practice  which  is  familiar  to 
OB.  Wlien  we  find  writers  misusing  this  t«rm  self-induction, 
it  makee  one  regret  that  we  have  not  a  unit  for  it  so  as 
to  centralise  one's  ideM  tod  to  avoid  friction.  I  am  at  one 
with  Dr.  Lodge  when  he  proposes  w  wr.t  of  self-induction. 
Nobody  has  proposed  a  better  nauiu  ih^n  that  of  "  henry." 
10  to  the  power  of  9  is  a  very  good  unit  indeed,  and  if 
we  had  this  unit  10*  we  could  wipe  out  the  use  of 
the  word  seeohm.  The  syctem  of  unite  now  mad  ahK»> 
lately  artificial  and  cnTivpntional.  I  will  not  occupy  your 
time  with  dealing  with  ihti  ralations  between  H  and  various 
other  quantities.  The  [liinu;  of  Gauss  has  been  proj)osed  ; 
ill  fact,  it  wag  proposed  in  Paris.  If  there  are  two  men 
whose  names  ought  to  be  oaed  u  nnite,  one  it  Gilbert 
and  the  other  Gauss,  wbo  have  done  so  much  to  establish 
tbe  abtolute  system.  We  want  to  know  the  value  of 
K  and  K.  Perhaps  Prof.  Kiicker,  who  has  worketi 
in  this  direction,  will  do  something  more.  We  want 
■otnetbing  laoM  than  dimeniioae ;  w«  wutt  t  table  of 
specific  resistances.  At  the  present  moment  we  have  really 
only  the  specific  resistance  of  mercury  and  of  copper 
accurately  dctermindl  ^^  also  want  a  new  determination 
of  J,  and  a  better  mode  by  which  tbe  mechanical  equivalent 
of  heat  can  be  arrived  at.  We  want  to  get  rid  of  the 
obnoxious  table  of  dimensions  that  every  text  )>ook  is  laden 
with.  In  Maxwell's  ^oat  work  there  arc  three  or  four 
different  systems  r  f  ilimcnsions,  and  in  engineers'  pocket- 
books,  which  are  supposed  to  contain  useful  facta,  p«tgos 
after  pages  are  filled  with  these  useless  dimensioM. 

In  eoDclosioo,  the  speaker  said  he  should  be  very  sorry  if 
any  decisioo  that  this  section  should  come  to  should  interfere 
'  with  the  acceptance  of  the  ampere,  ohm,  and  finul  a£  thu 
legal  standaras.  If  it  were  to  go  abroad  that  ibey  were 
disunited  it  might  perhaps  tend  to  the  withdrawal  of  the 
order  in  Council.  He  thoaeht  that  certainly  this  year  these 
standards  would  be  made  legal,  and  then  these  standards 
would  be  the  legal  standards  of  the  world. 

A  paper  was  then  read  by  Prof.  W.  Stroud  on 

SOME  REVOLUTION AK¥  SUUOESTIONS  ON  THE  MOMEN- 
CLATURE  or  SLBCTBICAL  AMD  MBCHAKICAL  UT«TS. 

oi  which  ths  iolhnving  k  a  Muiiinaty. 

Prtfmt  Pradieal  System  of  UniU. 

1.  Tbe  present  pracii<»l  system  of  units  is  very  objec- 
tionaUe  on  three  grounds  : 

(a)  There  is  no  mimd  facie  reeeon  why  the  pnetical  unit 
of  current  should  be  equal  to  v^tb  C.Q.S.  unit 

{J3\  The  relation  between  the  other  practical  electrical 
units  and  the  corresponding  C.G.S.  units  is  much  more 
complex  than  need  be. 

(y)  Tbe  units  of  work  and  powar  ara  &r  too  amall  for 
practical  requirements. 

'2.  If  we  were  starting  to  dcvifie  a  practical  ;  \  .>ti:iii 
to-day,  such  a  system  could  be«t  be  formed  by  taking 
10~*  cm.  as  the  unit  of  length,  10-*  gr.  a«  tho  nnit  of 
meat,  and  the  second  aa  unit  of  time. 

3.  That  in  the  intereita  of  the  "  practical "  men  of  the 
future  and  in  the  interests  of  the  electrical  students  of  Ixitb 
the  present  and  the  futuie,  it  is  highly  desirable  to 
iostatnte  a  revolution  with  the  object  of  dathroning  the 
ptiaant  |iraetieal  qrstem  of  units. 

Nomeneiature. 

1.  Thai  the  tam  dyne  to  indicate  1<F  ol  onr  praMiit 


(1891)  dynes  is  objectionable,  as  custom  has  restricted  tbe 
use  oi  Greek  derivatives  entirely  to  C.G.S.  units.  That 
10'  dynes,  if  required,  should  be  called  a  hebdomodyne, 
suitably  contracted  of  course,  or  preferably  a  joc  (joolo 
over  centimetre). 

2.  That  the  classical  languages  are  of  little  or  00  camoe 
for  the  provision  of  names  for  modem,  aUMM  or  low 
complex,  pby-sical  conceptions  ;  and  thereforo  thii  mathod 
of  coining  words  it  is  desirable  (o  abandon. 

3.  That  for  C.G.S.  unite  COBM  system  of  automatte 
nomenclature,  in  whichevery  muneabsll  beself-ezplaoatQrT» 
would  prove  a  boon  to  the  teacher  and  a  bUaaiog  to  toa 
student,  and  thttwich  A  ayitm  ic  quite  aa|Mihlo  of  bUng 
devised. 

4.  That  the  prefixes  meizo,  to  indicata  IV,  and  ffici,  to 
indicate  IfH*,  may  bo  found  mafoL 


Mr.  Swinburne  said  he  was  ratbar  indinad  to  think  it 
would  be  better  to  stick  to  the  old  aoita.  Ha  did  net  think 
Sei  t  1  .1  realised  the  enormous  difficulties  that  they  put 
in  tbe  way  of  practical  people  by  making  alterations.  The 
alterations  in  tho  ohm  would  produce  a  great  deal  mora 
trouble  than  waa  yotreallaad.  Ua might  any  with  r^gwd  to 
•elf-fnduetfon  that  it  woald  not  aprmd  much  in  pnetleal 
wfivk  His  firm  made  a  large  number  of  transformers,  and 
it  was  necessary  to  make  these  with  great  accuracy,  but  he 
did  not  believe  anyone  in  his  place  could  tall  in  cacohna 
what  the  salf-indoetion  of  aiur  tnuuformar  waa.  In  regard 
to  names,  he  wonld  hope  tliat  the  name  of  Poggendorf 

would  not  be  left  out 

Dr.  JoiiN^TONE  Stoni£Y  said  on  this  question,  at  the 
present  day,  he  was  a  complete  conservati^ve.    He  would 
wish  to  see  tbe  ohm  ejstcm  of  mcainramant  uaintaiood 
intact,  and  he  believed  that  only  praeticat  niaehicf  woiatd 
result  from  any  attempts  now  to  diverge  from  the  obTrt 
system.    lie  was  a  member  of  the  committee  which  fixed 
the  C.G.S.  system  of  measoremcnt  recommended  in  1874, 
Ptei,  Ouay  Foctcr  bi^  another.    On  that  oommittco 
there  ware  soma  BMmbars  who  had  long  practical  acquaint' 
anoe  with  the  metrical  system  of  measurement,  but  there 
were  other  members  wbo  had  only  immediately  before  been 
converted  to  the  opinion  that  the  systematic  system  of 
unite  oiMbt  to  bo  baicd  on  metric  maaanraa,  and  wbo 
had  had  littla  practieal  acqoaintanca  with  it  as  a  working 
system.    He  (the  speaker)  dissented  (nm  the  selection 
that  was  made  on  grounds  totally  di&<jiuin  liou.  tuo«e 
attributed  to  him  in  Prof.  Everett's  book.     He  would 
wish  to  take  thia  iiublic  oceaaion  for  itatiog  that  the 
original  nolo  which  Mr.  Bvaratt  pot  in  tim  int  odithw, 
and  the  subsequent  rmt?  in  the  second  edition,  did  not  in 
the  least  represent  what  he  stated  at  tho  committee.  No 
systematic  system  of  units  could  have  been  framed  without 
some  electroetetie  and  electromagnetio  units  belonging  to 
it  being  ineonvaniaotly  large  or  amall ;  hut  it  waa  qnito 
unnecessary  to  make  a  selection  which  !od  to  the  same 
defect  prevailing  among  thu  ayn<iUiicii  uuiU.    What  he 
(the  speaker)  had  objected  to  was  choosing  such  fuada- 
meotal  uoito  as  led  to  a  unit  of  force  ao  ioconveoieatly 
small  aa  the  dyne  (about  the  weight  of  a  milligram),  a  unit 
of  energy  so  small  as  the  erg  (about  the  hundredth- 
thousandth  part  of  a  grammetre),  and  a  unit  of  {Kiwer  which 
is  the  ten-millionth  part  of  the  watt.  The  definit-e  proposal 
he  made  to  tbe  committee  was,  that  the  metre  should  be  the 
unit  of  length  and  the  kilogrammo  of  mass ;  but  be  would 
have  concurredinrecomracndingany  Bolectionof  fundamental 
metric  units  which  would  have  led  to  convenient  dynamical 
units.     With  resjwct  to  the  unavoidable  size  and  minute- 
ness of  some  of  the  electrical  units,  be  suggestod  that  a 
nomcndatnra  ahonld  ha  introduced  which  would  make  it 
easy  to  use  in  practice  any  decimal  multiples  or  sub- 
multiples  of  theiu.    For  in.stanco,  they  had  got  the  farad, 
a  unit  of  capacity  too  large  for  any  practical  purposes. 
j\ccor(liiigly,  the  practice  was  to  make  use  of  the  micro- 
farad, u.^  it  was  uiiforluijately  called.    He  would  prefer  to 
call  it  tho  sixth  farad  (tbe  farad  divided  by  10^).    It  is  a 
very  convenient  measure  for  measuring  the  capacity  of 
submaiinc  cables,  and  in  casse^  where  large  capacity  had  to 
be  dealt  with ;  but  if  they  wanted  to  measure  the  cauacity 
«f  Ml  ordinary  t4fdMk  jar  it  would  ha  a  great  deal  better 
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column  are  so  selected  that  the  nnit  of  v  beeoiMt  in  ifc  tlis  valoeity  of  %htk  Mul  Oat  the  uoili  ol  a*  A  and  y  rMuia  d( 
•ama  aa  in  tha  ohm  columni, 

*  Aalaridn  ara  Intndiiaad  to  diraet  atkaotion  to  (ha  mora  importMit  of  lihe  boriioalal  linaa. 


to  measure  it  in  tenth  farads  instead  of  sixth  farads.  This 
nomenclature  would  enable  one  to  use  the  tenth  farad  when 
convenient,  and  the  sixth  farad  whan  aoDTanient,  and 
would  tell  exactly  their  reUiion  to  one  another.  To 
deal  with  multiples,  and  in  order  to  make  the  distinction 
between  sub-multiples  and  multiples  as  great  as  pos.sible.  he 
proposed  that  the  tenth  metre  should  mean  sub-multiple, 
and  that  tlia  metre-ten  should  mean  multiple,  and  so  on. 
That  system  of  dealing  with  the  multiples  and  sub  multiples 
would  be  a  very  groat  pnictical  convenience  to  electrical 
engineers.  It  would  also  avoid  entirely  the  necessity  of 
following  what,  ha  understood,  waa  the  aqggMtion  of  the 
nraafdaot,  of  naiog  a  mdt  for  aalf •induetion  which  did  not 
belong  to  the  ohm  sptem.  He  certainly  thonpht  it  would 
be  a  very  retrograde  stej^  for  ihe  B. A.  to  abandon  the  funda 
mental  principle  of  makiDg  all  the  measures  belong  to  some 
definite  systematic  system.  It  was  a  misfortune  that  such 
a  thing  should  occur  as  was  mentioned  by  Mr.  Swinburne, 
that  artisans  who  were  habitually  enj^aged  in  making  trans- 
formers could  not  tell  in  the  least,  in  any  definite  system  of 
naaanraa,  what  aalf -induction  was.  He  believed  it  would 
bo  a  very  groat  increase  of  their  capacity  fordoing  real  work 
if  the  use  of  measures  at  every  stage  was  so  facilitated  that 

•««7  artjaaa  aoqld  lt»T«  •  dMr  paveaptkm  <rf  tii9  WManna 


he  was  using.  Personally  he  was  averse  to  any  rsTot:; 
tionary  change,  and  although  the  C.G.S.  system  he  beli(T«ti 
was  not  the  best  that  could  have  been  selected,  Im  ahotU 
be  sorry  to  see  it  interfered  with  in  any  degraa  now.  Hi 
proposed  an  obvious  and  easy  method  for  converting  fnia 
electrostatic  into  electromagnetic  measures.  There  wisnc 
doubt,  for  bome  purposes,  electrostatic  measures  were  wsi 
convenient  to  work.  At  present  engineers  were  prsctically 
precluded  from  doing  so  in  a  case  where  it  would  givetbac 
a  great  d^l  of  assistance,  by  the  difficulty  of  easily  inciiv 
the  relation  between  the  two.  Mr.  Preece  seemed  '^^ 
have  a  great  objaetion  to  dimaoaional  aqoatiooB.  fle(tk 
speaker)  on  the  other  hand,  would  wiah  to  see  dtmoDflaiHl 
equations  made  so  simple  that  they  would  come  into  v:r 
general  use.  The  speaker  here  referred  to  a  uble,  gi*%>! 
herewith,  which  was  intaodad  to  fasititata  the  conveniood 
electrostatic  into  electromagnetic  measures.  The  uniti  in 
the  central  column  of  this  table  had  been  introduced, not viil 
any  intention  of  recommending  the  use  of  a  new  set  tf 
measures,  but  only  as  the  natural  bridge  between  elocixc- 
static  and  electromagnetic  unite,  which  assisted  the  oocTcr 
siou  of  these  into  each  other  by  making  clear  to  the  mi'x^ 
the  numerical  relation  between  them.  He  thought  tl)^ 
the  natttpd  nan*  for  til*  miit  of  nagiiatiin  wwU  ha  tbi 
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Gilbert,  he  tieing  the  first  man  they  could  tnuw  who  had 
really  studied  loagnetlsm,  and  the  natural  name  for  the 
unit  of  magnetic  field  would  be  Gauss.  Poggeridorf  and  some 
otbeta  bad  hbm  tueulioiied,  though  if  any  name  deserv<'i 
the  distinction,  it  was  that  of  Weber,  who  w&s  the  firat  person 
to  point  oat  the  importance  of  systematic  units.  There 
might  he  n  difficulty  m  the  way  of  this  on  account  of  the 
pronunciation.  Ht  '.v-iuld  also  very  earnestly  try  to  per- 
suade the  members  of  both  Section  A  and  Section  G  to 
the  opinion  that  the  time  had  fully  come  for  getting  rid  of 
the  OMadlul  niisiue  of  the  word  force,  as  in  the  phraees 
elaetromotive  force,  magnetic  force,  etc.  Hie  speaker,  in 
concln.sioD,  said  he  liJ  i  ot  like  the  word  pressure:  it  sug- 
gested a  misleading  analogy.  Ue  saw  no  objectioa  to  the 
word  voltage,  which  was  very  ooDvenient  for  tncactlenl  nee 
and  got  lid  of  the  falw  nukigy. 

Ftaf.  Casby  FoensR  ezpnned  his  latiefiaetion  at  hearing 
the  expression  of  Dr.  Johnstone  Stoney's  conservative  prin- 
ciples in  the  matter  of  nomeiickture.  If  they  were  to  have 
new  standards  they  must  employ  a  new  name  ;  they  might 
emploT  a  term  derived  from  *'  Oal vani,"  any  **  gnlv"  or  "  ffiL" 

Prof.  SlLYANVB  TtaOHFSON  said,  in  rriation  to  the  unit 
of  self-induction,  that  Dr.  Lodge  had  stated  that  he  did  not 
see  why  its  coefficient  should  considered  as  a  length,  but 
it  was  a  length,  and  Sir  William  Thomson  had  devised  an 
ideal  experiment  iUiutrntiag  the  point.  Ihey  needed  that 
a  physical  iaet  ahoold  he  aiwwwred  to  eonUe  them  to 
determine  the  nhaolnte  valiw  «f   or  fi, 


The  PRBsmiiiT  atated  that  time  would  not  alloir  of  the 
continuation  lof  the  diaeosiion  ;  he  hoped  that  it  wonid  he 

continue^l  in  the  Jonnmls,  especially  as  at  present  it  mM 
not  quite  clear  what  was  actually  wanted  in  practice. 

Mr.  Prekck  thought  that  it  would  be  objectionable  for 
the  Brittih  Ayeodntion  to.aqggeet  any  obaiige  in  the 
principle  .of  the  unit.  The  fand  waa  as  immense  as  the 
univerie,  and  the  microfar<id  very  small,  but  useful  ;  he 
thought  that  it  would  be  well  to  call  the  microfarad  the 
farad,  and  that  they  iliaidd  call  the  Tolt  lad  ampen  either 
the  10>voltaild  or  the  welier. 


A  STAPLB-DRIVER. 


Thoee  who  have  had  mtuth  eoEpecieoee  in  muning  bell 
wires  have  often  wished  for  aome  eair  method  of  hcuding 
staples  in  poiition  withoot  adng  nsk  flqgai*  for  the 

purpose. 

Wo  iilu-strate  a  simple  little  instrument,  which  hae  been 
designed  with  this  end  in  view.  It  liolde  tiie  eleplea  in 
position  until  they  have  penetrated  far  enough  to  he  driven 

nomo  with  the  hammer. 

The  tool  consiiita  of  a  rectangular  tube  of  a  aim  suitable 
for  the  staples  being  used,  in  which  is  a  plunger  with  a 
movement  of  ahoat  iia.  The  etaple  is  placed  in  the  end  of 
^  tube,  when  it  fl  held,  and  no  projecting  poinli  are 
plaeed  over  the  wire  whidi  ie  being  run.  A  hknr.ie  then 


New  Staple-Driver. 


1*rof.  T.  H.  Blakeslry  wished  to  introduce  to  the  section 
a  unit  mth  which  he  had  beeu  gMMtly  eonemed}  thie 
the  particular  one  iriiieh  waa  mMiaredwlieB  a  owrent 
•ant  thfoitgh  one  ooil  of  a  dynamometer,  and  another 

current  through  the  other.  Tt  waa  the  product  of 
two  currents.  It  was  most  importani  tu  arrive  ai  the 
wer  per  llliit  of  rwiltllMail  At  the  Physical  Society  he 
ad  given  many  cuee  in  which  the  application  of  the 
split  dynamometer  would  he  the  moat  aavantageona,  and 
ill  some  cases,  such  as  the  power  lost  in  the  revolutions 
of  magnetism  in  the  iron  core  of  a  transformer,  it  was 
practically  the  only  way  to  arrive  at  it.  He  waa  very 
averse  to  giving  the  names  of  people,  however  eminent 
they  might  bo,  to^nita. 

Prof.  Anukkw  G;' ay  thought  the  phra.qe  "  electromotive 
force  "  was  unfortunate,  but  that  it  would  cause  much  in- 
convenience to  drop  it.  A  clear  distinction,  ought,  however, 
^waja  to  be  made  between  KhLF.at  a  point  ?that  was,  the 
eleelrie  foroe)  and  the  E.M.F.  round  a  etnmtt.  Tt  would 
cause  serious  confusion  if  one  word  were  used  in  t"-o 
Bcusasi  ^0  word  "force"  was  not  used  alone,  bul 
described  at  the  time  of  speaking,  he  did  nut  think 
UQch  disadvantage  would  arise.  He  trusted  that  more 
ettention  would  he  ^ven  to  what  was  of  greater  importanoe 
than  finding  a  name  for  the  unit  of  induotaiie^Vis.,  the 
c^cuiuion  ol  coefficients  of  induction. 
After  a  flmr  feoarki  fron  Ffeef.  J.  T.  Jonm. 


given  to  the  op[)o.sit€  end  of  the  plunger,  after  which  the 
tool  is  removed  and  the  staple  driven  home. 

It  will  be  found  very  handy  for  those  who  are  in  the 
habit  of  running  wires  overhead,  or  in  other  phoee  where 
it  is  inconvenient  to  hold  tho  staples  in  iho  fTngers. 

The  tool  may  be  obtained  of  Messrs.  Woodhouse  and 
Raweon  United,  Limited,  88,  Qneen  Victori»«Keetk  KO. 


Searoh-Lights  in  Shlpwreeks.  Recent  disasters 
have  called  forth  the  suggestion  that  electric  flash-lights  on 
the  coast  should  be  rendered  available  in  case  of  ship 
wreeka  by  nigbt»  and  the  apeoial  caee  has  been  mentioned 
that  the  lights  under  the  control  of  the  Tyne  Submarine 
Mining  Engineers  should  thus  be  used  in  the  event  of 
wrecks  at  the  mouth  of  the  Tyne.  A  local  correspondent 
with  reference  to  the  magnificent  flash-light  at  ClifTords 
Fort,  aska :  "  If  we  use  the  moot  powerful  light  we  have  to 
eearrii  tor  our  enemies,  why  not  uae  the  same  to  leaidi  for 
n-ir  friends  who  may  be  in  peril  t"  Ho  suggests  that  the 
pUiiL  at  the  fort  might  send  the  {K»wcr  both  to  Tynemouth 
and  .South  Shields  Life  Brigades,  where  the  largest  and  most 
powerful  light  would  prove  of  the  greatest  service.  At  any 
rate  he  Uiinks  it  would  be  worth  toying,  ea  no  eKperiaMnta 
would  be  wasted  that  would  in  any  way  assist  such  heroic 
efibrts  as  were  made  at  Tynemouth  at  the  wreck  of  the 
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LEEDS  AND  OVERHEAD  WIRES. 

It  has  required  the  enterprise  of  an  Americaa  firm 
to  iatrodace  the  fixrt  electrical  tramway  wcnlnd 
with  overhead  ^rixea  iirto  Bng^eod.  The  ptejodieeB 

of  'Englishmen  against  overhead  wire  are  the  ont- 
corne  nf  a  cautious  temperament.  It  is  recognised 
that  such  wires  are  imsaitable  in  our  larger  towua— 
aft  uiy  xete  in  the  more  thioldy-popalated  towna 
with  nunw  etreets.  America,  with  its  wider 
streets,  may  tolerate  what  would  be  condemned 
here,  for  it  must  always  be  remembered  that  tbe 
central,  and  ofttimee  the  busiest,  parte  of  our 
towns  connata  of  narrow,  tortaoas  streets,  wherein 
traffic  is  congested,  and  in  which  there  is  not  au 
atom  of  room  to  spare.  In  the  baborbau  districts 
and  in  country  districts,  howevw,  kbeia  leema  to  he 
DOunaparAble<rtqectiontooveKheadcoiidiieftorB.  Tbe 
electric  tramway  just  formally  opened  at  Leeds 
runs  through  a  district  not  unsuited  to  overhead 
conductors.  Kouiidhay  Park  is  to  be  the  playgrooud 
of  Ijeeda ;  it  ta  aome  milea  ficom  the  tmsy  centiea  of 
the  town,  and  a  long  stretch  of  Hie  tramway  running' 
to  Roundhay  is  through  a  very  sparsely-popolatcci 
district.  New  bouses  are  being  rapidly  built  at  some 
points  along  the  lonte,  hat  hetweem  theae  and 
Koundhay  the  right-hand  aide  of  the  loeid,  at  any 
rate,  looks  out  upon  more  or  less  open  country.  The 
through  traffic  upon  the  tram  line  during  the  winter 
months,  except  perhaps  at  certain  honn  morning 
and  evening,  will  not  be  very  great,  bat  tbe  summer 
traffic  should  be  heavy.  This  fact  may  be  desirable, 
inasmuch  as  it  will  allow  the  managers  of  tbe 
tramway  to  thoroughly  test  all  their  apparatus  during 
tiie  portion  of  the  year  that  traffie  w  least,  ao  that  it 
may  be  in  a  perfect  state  of  efficienoy  when  the 
spring  comes  and  the  pleasure  traffic  comtnenres. 

It  does  seem  peculiar,  though,  that  Lieeds  should 
go  to  America  for  machinery,  yet  to  those  who 
know  angbt  of  tramway  work  the  singularity  will 
not  be  noticed.  We  know  of  no  English  firm  of 
tramcar  builders,  for  example,  that  pui^es  its  wares 
like  tbe  Amerioaoa,  and  it  ia  alniask  oartain  that  the 
greater  part  of  tramway  roiling-stook  has  been 
supplied  by  America.  There  may  be  a  reason  for 
this  in  that  tbe  woods  principally  used  are 
from  typical  American  trees.  In  America,  aa 
has  been  ao  often  esplained,  overhead  eleetrie 
trams  are  common.  Not  oiJy  so,  the  system 
has  quickly  caught  on,  and  seems  destined  to  become 
tbe  ordinary  system  of  the  States.  Americau  elec- 
trical engineers  coold  not  onderatsnd  the  difficulty 
of  adopting  electric  tractioD  in  thisxoantry,  hetue 
tbe  Thomson-Houston  Company  sent  over  Mr.  Graff 
Baker  to  exploit  their  system  here.  We  vividly 
remember  Mr.  Balter*s  call  apon  as  soon  after  hia 
arrival  in  this  country,  and  the  assertion  he  made 
that  he  would  have  a  line  running  ere  he  was 
eighteen  months  older,  to  show  us  benighted  folks 
what  coold  be  d<mei  He  has  got  his  line,  tboogb 
we  are  not  quite  sore  fhafc  it  is  within  the  time 
mentioned.  The  result  has  not  been  ea.sily 
obtained.    More  than  one  scheme  that  promised 

Uigiiizea  by  ^oo^ltij 


THE  ELECTRICAL  ENGINEER,  OCTOBER  30,  1891. 


4S1 


lead  to  aai  installation  baa  had  to  be  abandoned, 
i)Qt  the  opportunity  came  at  lut«  and  the  line  is 
equipped.  It  is  onneeeiMty  to  entef  into  the  history 

jf  the  Kuiindhay  tramway,  but  we  may  say  that  it 
offered  a  much  butter  opportunity  for  electric  traction 
tbsQ  almost  any  other  hue  lu  the  kiugdum.  We 
have  often  pointed  out  that  many  different  eondttiona 
iu  the  States  have  lead  to  the  introduction  of  electric 
tractiofj.  Here  mileage  is  almost  at  a  standstill, 
;bere  it  is  rapidly  increasing.  It  is  the  new  lines  in 
Amerioa  that  patronise  deetricity  to  the  <jreaitest 
extent.  Here  the  permanent  way  it  laid,  the  initial 
capital  spent,  and  the  only  question  for  the  managc- 
lueut  is  to  earn  dividends.  To  change  the  systt^iu 
of  working  means,  in  most  inataocee,  increasing 
the  capital  to  carry  out  the  neceinzy  alterations. 
Wl'  are  therefore  in  this  position  :  Most  tramways 
are,  under  existing  conditions,  eart>iiis  a  fair  divi- 
dend ;  they  are  promised  a  probable  iiicreat>e,  if  tbey 
will  change  their  sjrstem ;  hot,  on  tiie  whole,  th^ 
^ay,  "  A  bird  in  the  hand  is  worth  two  In  the  bush." 
We  are  (juite  sure  that  electric  traction  is  the  best 
means  of  working  our  tramhnes ;  but  who  will 
provide  na  widi  an  argument  to  combat  the  "bird- 
iii-the-hand  '*  view  ?  Prominent  tramway  men  have 
a{;aiii  and  apain  said  to  exploiters  of  electrical  systems 
who  liave  urged  the  adoption  of  their  pet  system, 
'*Y«a,  what  yon  aay  ia  ix\  very  well,  and  here  ia 
oar  offer.  You  say  the  cost  of  working  your  ayatem 
is  so-and-so.  We  will  hand  you  over  otir  lines  to 
work,  providing  yon  will  pay  us  such  and  such  a 
nte.  According  to  yuur  own  diowing  that  .will 
leave  yon  handsome  profits."  In  other  words,  the 
luauogers  cynically  say,  "  Have  the  courage  of  your 
convictions."  There  are  one  or  two  cases  on  record 
where  this  courage  has  led  to  a  contract ;  but  as  yet 
nobody  oatflide  the  inner  maDagement  of  the  con- 
tractors  knows  the  true  state  of  the  balance-sheet. 
What  they  can  see,  however,  is  that  the  con- 
tractors are  in  no  hunry  to  increase  their  cou- 
tracte.  The  Bonndhay  tramway  diibred  widely 
from  these  dividend-earning  tramlines.  Theve 
were  the  lines,  but  they  were  unused.  There  was 
00  man  in  possession,  so  there  was  no  existing  equip- 
ment to  put  aside.  Henoe  the  advantage  to  dbe- 
trical  enterprise,  and  electrical  enterprise  baa  taken 
Hold — ^with  what  rt--;ult  the  ftitnn'  niust  say. 


THE  LONDON  ELECTRIC. 

The  various  rumours  concerning  the  London 
Eteetrie  Company  are  in  most  eases  the  outcome  of 
"1  excited  imagination.    Fortunately,  or  unfortu- 

i;:Uely,  a  very  large  proportion  of  the  public  luis 
obtained  the  impression  that  the  London  Electric  is 
the  w>le  company  supplying  a  large  area  of  tbe 
'^tropoitt,  ai^  every  canard  about  the  electric  light 
is  Uid  to  the  London  I'lectric,  If  a  light  goes  out, 
or  il  a  street  is  up,  murmurs  rebound  against  this 
Oompauy.  it  has  been  our  special  object  at  various 
tones  to  trace  the  oorrectnese  of  these  nunonrs,  and 
liAviug  recently  hoard  of  stoppages,  leaohrad  to  get 
at  the  troth  of  the  matter.    Enqoiiy  at  the 


fountain  head  results  in  our  being  able  to 
state  authoritatively  that  the  number  of  stop- 
pages baa  been  three — one  of  fonr  minutes,  one 

lasting  two  minutes,  and  one  lastiiif;  ten  seconds.  It 
is  unnecessary  to  expatiate  at  length  upon  the 
mountain  made  in  some  quarters  out  of  ibis  mole- 
hill, which  is  not  move  than  has  happened  to  com- 
petitors during  the  same  time. 

To  come  to  more  important  matters,  the  <;oni- 
pany  is  now  supplying  current  for  '61, '116  lamp.s. 
This  total  ia  rapdly  being  added  to,  and  in  a  short 
time — in  fact,  as  soon  as  they  can  be  connected — will 
reach  40,000  lamps.  The  machinery  at  Deptford  is 
now  capable,  without  addition,  of  supplying  90,000 
lamps.  The  current  is  now  regularly  supplied  during 
22  hours  a  day,  and  from  November  1st  the  supply 
will  be  continuous.  For  the  moment  the  most 
important  fact  about  the  London  Electric  is  that 
they  actually  and  without  difficulty  supply  current 
from  Deptford  generated  at  a  pressure  of 
10,000  volts,  a  pressure  unheard  of  in  any 
other  simihir  installation.  Whether  tlip  '^yttfTii  of 
generating  at  a  distance,  trausiuitiiug  at  a  iiigh^ 
pressure,  and  distributing  by  meaua  of  transformets, 
will  be  coiuincrcially  successful  ia  the  question  now 
under  trial.  The  electrical  engineer  has  solved  one 
part  of  the  problem — he  can  do  his  part  of  the  work. 
It  cannot  be  expected  that  a  station  laid  out  for,  aay, 
a  quarter  of  million  of  lamps,  will  become  a  paying 
concern  within  a  few  months  of  its  commcncinf^ 
operations.  The  company  will  now  push  ahead  and 
Strain  every  nerve  to  ^  the  90,000  lamps  on; 
that  it  will  consider  exactly  what  it  will  do  as 
regards  continning  operations  on  the  exact  lines 
now  laid  down,  or  whether  experience  will  dictate 
some  modification.  At  any  rate  we  ask  electrical 
engineers  to  be  leas  ready  and  lees  eager  tobdieve 
everything  that  is  said  about  any  of  the  central 
station  operations.  There  is  one  infallible  tnsf,  onlj' 
supplied  by  time  in  a  series  of  annual  baiancc- 
sheeta.  Wait  fat  these  bafore  crying  "  spilt  milk." 


WHAT  18  BLBCniGITTf 

Most  writers  answer  this  question  by  candidly 

admitting;  their  ignorance.  Not  so,  however,  a 
writer  in  Scimu  Siftingt — a  new  paper  that  is  to 
educate  the  multatnde.  We  have  been  violently 
assaulted— metaphorically— 'by  unbelievers  because 
of  our  cocksuredncss  upon  ccrtaii?  questions,  but  wc 
most  bow  before  the  new  prophet.  Some  of  our 
readers,  in  New  Zealand  or  Australia,  or  aome  other 
benighted  comer  ctf  the  earth's  sui£mw,  may  twk 
have  the  advantage  of  seeing  the  first  number  of  this 
new  paper,  and  we  ar*^  t'ntiK  enable'^  tn  i^vAvjhirn 
them  upon  so  important  a  topic.  W  eli,  but  wnat  is 
electricity?  ^at  ia  the  queation.  Our  contem- 
porary promptly  proceeds  to  riddle  out  three 
kinds  for  us.  The  result  obtained  is  consoling,  and 
accounts  for  many  vagaries  of  expression  with 
writers  and  apeakera.  In  future,  vriien  attacked 
on  aooonnt  of  ignorance,  it  is  easy  to  reply,  Oh ! 
you  are  taUdag  aboat  one  kind  of  electaEiaitgr*  I 
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am  talking  about  another.  What  are  these  three 
kinds  of  electricity?  "  Fiist  is  the  lightning  which 
Nature  produces.  Then  there  is  buttery,  or  staMe, 
electricity  (the  italics  are  oars),  which  is  geuerated 
by  dissolvinj,'  cliemicals  in  cells,  or  batteries.  The 
third  Aort  is  dynamic,  being  generated  by  a  dynamo." 
A  little  fartfaei!  on,  iro  «m  informed  that  static  elec- 
tricity is  need  in  telegraphing  and  telephoning,  and 
that  there  are  three  (italic;  ours  a;:^ain)  kinds  of 
dynamic  electricity — continuous,  fluctuatinj;,  and 
alternating.  It  may  be  reasonably  t^^reed  that 
hitberto  the  author  hae  not  answered  his  question, 
What  is  electricity  ?  Neither  does  be,  so  far  as  we 
can  find  in  the  two  columns  he  writes  on  the 
question.  But  he  may  be  foriJfiveu  this  lupst;  because 
of  the  amusing  information  he  does  give :  "A 
powerful  eurrent  is  necessary  to  produce  the  arc- 
light.  It  is  produced  by  lar^^e  dynanujs  furnishing,' 
great  quantities  of  electricity,  which  is  driven  out 
under  an  immense  pressure.*'  IBBtherto  it  has  been 
generally  recognised  that  the  current  in  are  lighting 
is  t'omparativc'ly  small,  although  the  pressure  may 
be  large.  So  now  we  have  the  delightful  fact 
that  there  are  three  kinds  of  electricity,  but 
what  either  of  the  kinds  eleetrioity  ie  we  do 
not  know.  Tlie  main  idea  of  this  new  comical 
scientific  Til-lUts  contemporary  is  to  get  a 
circulatiou  by  means  oi  coupons  and  pnzes.  If  its 
prizes  are  as  valuable  as  its  inf<wmation,  the 
scientific  world  ought  to  create  a  new  society  and 
give  tbe  place  of  honour  to  this  neu- departure.  We 
badly  want  a  good  scientific  dictionary,  with  crisp, 
clear,  readable  definitions,  and  for  sudi  work  our 
contempoiary  is  eminently  fitted.  To  transpose  liis 
sentences:  "  This  is  induction.  ^Vhen  a  win; 
charged  with  a  heavy  current  of  electricity  is  strung 
parallel  for  a  ooDsiderable  distance  to  another  wire 
npon  which  there  is  no  eleetrie  cnnent,  or  a  much 
weaker  current,  the  stront^ly-chari^ed  wire  excites  in 
the  weaker  wire  a  syiofjathetic  current,  which  moves 
in  the  opposite  direction,  but  vibrates,  pulsates, 
crepitates,  and  in  all  other  veapeots  reprodnoes  the 
manifestations  of  the  curreat  in  the  stronger  wire." 

Leaving  electrical  matters  on  one  side,  it  is 
amusing  to  bud  that  the  subsequent  rainfall  after 
b^tles— does  it  happen  except  as  a  coincidence?— 
is  caused  by  the  excessive  perspiration  of  the  con- 
tcndinj^  soldiers.  Query  :  What  amount  of  rainfall 
would  be  caused  by  compelling  Prof.  Huxley  to  be 
namined  on  page  5  of  Sdmet  Siftin^s  ? 


ANOraSB  UMDBBOROOHD  EUCTBIC  BAILWAT. 

The  folkiwing  paragraph  appeared  in  the  TimM  of 
Wednesday : 

"It  is  rumoured  that  the  London  and  South- 
western Railway  Company  intend  to  apply  next 
aession  for  powers  to  construct  an  electrieaf  railway 
in  a  subway  from  Waterloo  to  the  City  We  have 
not  been  able  to  confirm  the  above ;  but  the  impres- 
sion is  that  such  a  line  would  pay." 

Without  going  mto  fhe  pros  and  coos,  as  to 
wfaatlieK  it  would  pay,  tiiate  can  be  no  doubt  that 


such  a  line  would  supply  a  w«uit.   At  present 
passengers  by  the  South- Western,  season  ticket- 
holders  and  others,  are  stranded  on  the  wrong  ride 
of  the  Thames,  and  at  a  considerable  distance  frotu 
the  City.    They  have  the  option  of  (1)  crossing 
Charing  Cross  railway  bridge  and  taking  the  Metrcr 
politan;  or  (2)  passing  through  Waterloo,  Sootb* 
Western,  to  the  adjoining.  Waterloo  Bridge,  Soath- 
E astern  Station ;  or  (3)  takinj^  'bus  or  cab.  Noae 
of  these  methods  of  reaching  the  City  are  wbol); 
satisfactory,  either   from  the  point  of  view  of 
the  8eaaon«tidcet  holder  without  luggage,  or  ihtl 
casual    passenger    with    impedimenta,    and  for 
reasons  which  many  of  our  readers  can  probably 
supply  from  their  own  experience.   The  propoatxl 
subway,  if  reached  direct  from  Waterloo  Station, 
would  be  very  convenient.    An  important  questioo 
of  course  ir.  Which  route  would  be  the  best?  If 
the  subway  merely  followed  the  south  bank  of  tk 
Thames  to  London  Bridge,  the  cost  of  crossing  tbe 
river  would  be  avoided,  but  tbe  utility  of  the  line 
would  be  impaired  so  far  as  persons  desirous  ix' 
reaching  tbe  districts  about  tbe  Strand,  Fleet-street, 
Ludgate-hiU,  and  Cheapside  were  concerned.  Men*' 
over,  if  it  was  decided  to  keep  to  the  right  bank  of 
the  river,  it  might  be  easier  and  cheaper  to  run  abr&Dcli 
linefromthcCity  and  South  London  to  Waterloo.  Tbt 
boldest,  and,  perhaps,  the  most  useful  project,  wouL: 
be  to  croes  the  river  between  Waterloo  and  BbMk- 
friars  BridgoB,  dive  under  the  MetropoHtan  line,  and 
make  for  Cheapside,  where  a  junction  might  Iw 
effected  with  the  future  Central  London  line.  This, 
if  aooomplished,  might  prove  the  feeler  of  ytl 
another  circular  underground  railway  system  for 
London,    and    one    free    from    the  abominable 
atmosphere   of   the    present   steam   line.  Oi, 
and  when  we  are  dealiag  in  fiitures  it  is  eaqr 
suggest,  why  not  do  away  with  steam  on  tl» 
Metropolitan,  substitute  electricity,  and  then  rur 
a  branch  across  the   Thames  to  Waterloo — th< 
South-Western  acquiescing  ?   Whether  the  romooi 
given  by  the  Timm  ia  true  or  not  in  fuA, 
there  can    be  no  doubt   that   some  such  lic^ 
as  is  alluded  to  is  really  wanted.     There  wd 
also  be  very  little  doubt  that  it  must  be 
underground  subway,  on  which  electrical  energy  ii 
used  for  the  purposes  of  traction.    The  question  of 
questions  is.  What  will  it  cost?    And   this  will 
depend  to  a  great  extent  on  the  answer  to  anotbei 
question,  Which  route,  other  things  being  equal,  «3I 
bring  in  the  biggest  receipts?  At  tbe preaent tisw 
electric  traction  on  underground  lines  can  h%r31j 
be  called  a   financial  success.    Pioneer  under 
takings  of  this-  sort,  like  the  City  and  Bontb 
London,  seldom  are,  however.    Whan  we  gats 
complete  electric  traction  system  beneath  London— 
and  judging  from  tbe  above  ground  traffic  as  well 
that  on  the  MetropoUtan,  there  is  room  for  it— tin 
financial  aspects  may  assume  a  brighter  look.  Trot, 
the  Metropolitan  Railway  does  not  give  an  extrava- 
gant return  to  its.shareholders,  but  there  are  reasoiu 
why  electric  traction  on  as  large  a  scale  should  pom 
cbei^  to  wi»fc  with  tiian  st$am,ioi 
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WQfieqaently  afiEord  a  better  retarp  on  the  capital 
omsted. 


UTBRATURE. 


A  mottottl  ObM*  to  tte  TmOng  of 
CAblML  By  HnuntTLAWB  Wub. 

York  :  E.  and  F.  N.  Spon,  London 


Ik  van  Htvtianmd,  fUiw 


Electrical  engineer  cooDected  with  what  may  be  tenned 
tbe  heavy  part  of  ilta  trade  arc  on  tlia  high  road  to  m 
mtia&y  ftMt  every  part  of  their  apparatus,  whether  emi- 
Bwted  up  or  disconnected,  as  do  cable  folk.  Mr.  Webb  in 
bU  little  hook,  which,  it  may  be  stated,  is  a  reprint  of 
micles  which  originally  appeared  iti  tbe  Eledrical  Enyinfir 
d  New  York,  has  made  a  succoadilil  fint  attempt  to  pro 
vide  information  as  to  testing  for  Toanj;  enginetoi.  We 
knov  bow  important  are  the  eonsiderattons  of  space,  and 
how  desirous  every  author  is  of  giving  a  little  more  iiifor 
matiun,  hut  we  are  bticoming  very  much  of  the  opinion  that 
'lie  great  fault  of  moat  books  is  telling  too  mueh.  Our  idea 
oi  a  book  OD  tettinil  i«  to  have  it  sel  ootlike  mnm  anthors 
s«t  oat  propoeitfons  in  Enelid.   Never  mind  that  the  page 

Icoka  bare,  so  lon^  as  each  utep  is  shown  and  the  result  ob- 
tained is  learnt.  However,  this  is  a  m>^ro  matter  of  detail  as  to 
how  the  information  should  be  gi  en  /lk  :6>.<trd4the  infer- 
otation  in  Mr.  Webb's  bool%  be  deals,  as  be  with 
rfementary  testing,  and  we  sbiDiild  imagine  the  reader  to  be 
very  obtuse  who  could  not  undersUind  everything  written 
Uierein.  The  narrative  is  simple  and  to  tbe  point,  the 
riingrammatic  illustrations  just  such  aa  are  wanted  to 
elocidato  the  text,  and  alt<M{etber  it  ioraM  a  good  ateppimg- 
tteeo  to  Kerope's  grand  boolc.  From  the  atandpotnt  of 
heavy  engineering,  tbe  reader  must  not  expect  too  much, 
M  the  author  does  not  touch  upon  magnetic  work,  or  any  of 
tha  great  problems  underlying  distribution,  he  merely  deals 
with  tbe  elementaiy  teste  of  a  cable,  such  as  eondoctor 
Kiiteinet^  insdatioa  resistanee,  and  capacity.  These  teats 
m.  of  course,  the  fundamental  tests,  and  therefore  we  aay 
thiii  book  is  a.11  excellent  one  for  beginners. 


THB  LBKOS  BUdUC  TBAHWAT. 

(Tdtgnm  frm     S^ftoiai  Oom^mdiat,) 

Lkeds,  Thursdatf  afternoon. 

The  eleetiie  traBuny  to  Bonadhay  Park  waa  aoecess- 
Mljr  QpSMd  today  in  fine  weather.    Tbe  generating 

station  is  situated  near  Beckett-street,  and  there  are  about 
two  miles  of  double  and  nearly  as  much  of  single  track. 
The  wires  eurryiog  the  eurreat  are  ruu  overhead 
>»  the  foUowing  manner:  Iron  poets  are  fixed  on 
both  ndes  oi  the  stoeet,  those  on  one  side  carry- 
i^^;  the  feeders ;  a  spanninp;  wire  is  stretched  ncross 
f'lim  ]X)Pt  to  post,  and  from  the  centre  of  this  is  suspended 
t"'^  trolley  wire.  The  spanning  wire  is  insulated  at  the 
potts,  and  tbe  troUey  wire  at  the  point  of  snspeoaioo  from 
the  spanning  wire  Two  i^auges  of  wire  are  used  for 
the  feeders— viz ,  OOQO  B.W.G.  and  00  B.W.G.  Tho 
gauge  of  the  trolley  wire  is  0  B.W.G.  The  spanning 
wiie  is  of  fttcci.  No.  5  B.W.G.,  and  h:is  a  tansile  strength  o1 
CO  tons  per  suuare  inch.  At  the  depot  there  are  six  cars, 
^be  geDerattng  maebinary  eoaaista  of  two  Thomaon- 
Houston  dynamos,  each  giving  300  voltJ!  at  900  revolutions. 
The  driving  engine  is  by  Mcintosh  and  (J^.,  of  Aubuin, 
and  has  an  18in.  cylinder  with  a  stroke  of  18Jin.  It  is 
•^pahle  of  working  op  to  200  h.p.  with  steam  at  lOOlU 
i  n  ss'ire,  and  mni  at  SOO  revehitions  per  minute. 

The  opening  ceremony  naturally  caused  much  interest  in 
^e  town,  and  was  attended  liy  luoiiibcrH  of  the  Corpora- 
tion and  many  others  anxious  Uy  leani  Boniething  of  tbe 
<letails  of  overhead  electric  traction.  Mr.  GraK  Haker  is 
t^.be  eongratolated  on  his  enterprise  in  carrying  through 
thi*  work,  which  will  doubtless  lead  to  a  modification  of 
tee  present  distrust  of  the  overhead  system  in  England.  I 
"^'a'll  hope  to  give  your  readera  a 
Of  the  line  in  a  futare  iame. 


COMSIDEBATIONS  GOVERNING  THE  CHOICE  OF  A 


BT  PIOF.  K  F. 

To  selert  a  dynamo  for  a  given  purpose  is  quite  a 
dUicrent  atiair  from  designinj^  one.  In  tho  latlcr  cisc  the 
type  of  ra.achine  is  first  determined  and  the  proportions  of 
the  electrical  details  decided  by  deduction  from  theory  and 
experiment.  Tbe  proportioning  of  die  raeebanicai  parte 
m\i6t  be  kept  in  view  while  designing  the  electrical  featurea, 
and  both  mechanical  atid  electrical  elementa  varied  until 
they  unite  to  best  subserve  the  attainment  of  the  object 
desired,  wbicb  is  tbe  construction  of  a  dynamo  to  do  Um 
work  required  with  the  minimum  of  first  coal  and  with 
reliability  and  economy  of  operation.  A  dynamo  designer 
should  have,  in  addition  to  a  knowledge  of  the  laws 
governing  electrical  and  magnetic  circuitj?,  a  knowledge  of 
machine  design  aud  coostructiun.  The  knowledge  so 
possessed  most  be  applied  to  tbe  stady  of  the  reantta 
following  the  modification  of  any  feature  in  the  general 
type  and  special  form  chosen.  The  study  of  the  various 
losses  taking  place  in  a  dynamo  necessitates  an  analysis  nf 
the  same,  in  order  to  obtain  the  vahie  ot  each  loss  when 
the  details  of  the  general  design  are  modified.  Sneb 
losses  arc  frictit)n,  ohmir  rc>i>stince,  self-induction,  magnetic 
resistance,  magnulic  lcak;igc,  Foucault  currents,  hystcrt'sis, 
etc.  After  obtaining  the  alx)ve  irif..)riu,iUon  the  dynamo 
designer  will  apply  bis  (jersonality — which  is  partly  genius, 
but  mostly  the  result  of  varied  experienee  earefully 
digesteil — and  the  result  will  be  a  piece  of  apiiaratus  which 
will  accompiish  the  object  desired  with  as  much  certainty 
as  will  a  apeeial  maohine  tool  daaignad  by  an  e^rt  in  thi& 
line. 

The  purchaser  of  a  dynamo  approach^  tho  subject  from 
a  very  different  direction.  He  desires  a  dynamo  which  is, 
above  all,  reliable ;  secondly,  efficient  as  regards  tbe  ratio 
of  the  power  gcner.itcd  to  that  consumed  ;  and,  thirdly, 
efficient  in  all  the  many  ways  which  go  to  make  any 
maehine  efficient  in  everyday  use;  fourthly  (or  firstly, 
secondly,  or  thirdly  according  to  circumstances,  but  moro 
generally  according  to  the  wisdom  of  the  purchaser), 
cheap.  In  order  to  criticise  a  dynamo  it  is  advisable  to 
analyse  it  and  study  each  element.  In  order  to  do  this 
systematically,  the_foHowing  chart  is  prepared  and  then  a 
few  remarks  made  under  each  heading.  The  chart  refers 
only  to  points  to  be  studied  by  a  purchaser.  If  a  dynamo 
has  90  per  cent,  commercial  efficiency  under  a  certain  load, 
he  docs  not  care  what  disposition  is  made  of  the  10  per 
cent  lost,  provided  it  is  not  detrimental  to  the  lasting 
qualities  of  the  dynamo.  It  is  all  the  same  to  him  if  2  per 
cent,  be  lost  in  Foucault  currents  and  3  per  cent,  in  ohmie 
resistance  and  5  per  cent,  in  friction,  aa  it  would  be  if 
the  figures  were  intorcbaaged,  provided  lubrication  and 
iosulatloD  do  not  anfihr. 

f  iStreiiiilk,  nigiUiit,  Ac- 

'    atfsUniitt/,  Lttbiica- 
\     turn,  JtevobdiMMfOf 
\  Mmite. 
Matfriai,  Worhmaa^- 


DYNAMO. 


WBCKANIOAL  BI818M. 


OOMSTJtUGtlON. 


f 


njBCXBKUa  DIBIflX.  ' 


7i  ijiJhdaitctfManvr 
Jacimrd  to  Gauge, 
.  hudaiim. 
Cmmurciai  Efficuney, 
OptinMim  Efficiency, 
A<JapliihUU>j  t'l  ii'oih 
Destred,  Umtxng, 

Those  points  will  bo  considered  in  tbe  following  order  : 
(1)  mechanical  design,  (2)  electrical  design,  (3)  construction. 

Tbe  divisions  can  be  advantageously  subdivided,  but  the 
line  of  demanation  is  not  distinct,  and  remarks  under  one 
head  will  sometimes  be  repeated  in  part,  or  referred  to, 
under  other  divisions. 

(1)  Considering  tbe  dynamo  as  a  mechanism,  there 
present  them.'^elves  as  to  its  design  :  (A)  the  faame,  (B)  the 
bearing)^  (C)  tbe  revolTing  portion. 

(A)  ilM'name  should  be  rigid,  should  give  ease  of  aeeesa 
to  tbe  commutator  and  brushes  for  adjustment  and  cleaning; 

*  raper  ia  tbe/mmol  ci  the  Aasooiatioaef  BogioeerinK  Sodeties. 

Uiyiiizea  by  LiOOgle 


424       THE  ELECTRICAL  ENGINEEB,  OCTOBER  30,  1891. 


and  shoald  allow  repairs  to  be  made  with  ease  and  celerty 
to  such  parts  of  the  roocbanism  as  are  subjcctor)  to  the 
givatost  atreuea,  elaclrical  or  mechanical,  or  to  conatant 
WMT.  The  frame  shoald  mko  the  centre  line  of  the 
Mvolving  portico  u  low  is  pntotiflablet  ud  have  m  good 
tpread  of  base. 

(B)  The  bearings  ahoul  I  he  r  f  ample  size,  easily  replaced, 
and  have  positive  lubrication.  Also,  arrangements  for 
catching  the  oil  after  use  shoald  be  provided.  No  oil 
•bould  creep  along  the  shaft,  or  be  thrown  off.  Oil  in  any 
other  place  than  the  bearings  is  not  only  unsightly  and 
liablu  to  cji;  =  e  fii  L'i,  but  also  collects  dirt  and  co|)p€r  dust 
from  the  commutator,  causing  electrical  troubles.  Upon 
Hm  MOBt  of  aaoaoBiy  all  oil  should  be  caught  and  strained, 
and  then  citbor  nixed  with  fresh  oil  and  used  in  the 
dynamo,  or  used  for  shaft  or  other  slow-speed  bearings. 

(C)  The  revolving  portion  should  be  firmly  fastened  to 
a  rigid  abaft,  and  should  not  depend  merely  upon  set 
screws  or  other  form  of  frictional  faetening.  The  shaft 
ahould  never  bend ;  since  if  it  does,  even  to  a  alight  degree, 
inereased  friction  at  the  bearings  will  lesnlt.  Possibly, 
also,  the  revolving  portion  may  hit  the  stationary  [  ii  ts,  or 
the  shaft  may  break  after  running  a  short  time.  The  fewer 
IIm  revohltaons  per  minuto  the  b^ger  the  pulley  upon  the 
ijmmot  wad  toia  is  important,  (.wrticuiarly  when  the 
ijnamo  is  driven  from  shafting,  as  la^e  poUeya — eqieeially 
large  friction  ]  illoys — are  expensive,  and  iMoeetilele  con- 
siderable space  within  which  to  rotato. 

%  Sketrieat  Design.— Thm  mun  point  to  be  eoiuMered, 

under  the  bead  uf  electrical  design,  by  the  purehawr  of  a 
dynamo,  is  its  "commercial  efficiency,  which  is  the  mtiu 
01  (be  power  pven  out  to  that  absorbed.  The  power  given 
OQtii  «gipre«ed  in  wattik  end  tbat  ebeorbed  in  footpponnda 
or  bone-power.  ^LBoiber  Mnd  of  oonniernal  effleieney 
mast,  however,  be  considered. 

Fint,  the  commercial  efficiency  in  its  limited  sense  as 
above  used.  Next  the  output  per  pottod  expended,  (a)  in 
buying  the  dynamo^  (6)  in  fumiahinff  power,  (c)  in  operat- 
ing expensee  of  all  kradi>  and  (d)  in  relieulity.  Oom- 
bining  these  is  obtained  wb*t  i«  borein  termed  the 
"  operative  efliciency." 

It  is  very  evident  tbi^  an  unreliable  dynamo  is  not  prac- 
ticallj  effieient.  however  well  it  can  be  nude  to  perform 
during  testing. 

It  is,  of  course,  desirable  that  the  dynamo  should  have  a 
largo  output  \t6r  horae-power  absorbed— that  is,  "  com- 
mercial efficiency  " — not  only  when  at  full  load,  but  under 
way  f  lacUoo  of  tfae  eame.  It  ia  also  desirable  that  it  abould 
have  a  large  oatpot :  Perponnd  of  fint  cost;  perponnd 
of  repairs  ;  per  pound  of  attendance  while  running;  per 
pound  of  attendance  to  clean  ;  per  pound  of  total  weight ; 
per  square  foot  of  floor  space;  per cnbiofootepeee(inaoiiie 
plaees,  aa  on  board  ship). 

Tbe  output  per  horse-power  ex})ended  nt  tiie  dvnamo 

Klley  to  orivo  the  fianic  is  a  matter  easily  obtained,  to  a 
r  degree  of  accuracy,  without  expensive  apparatUi>. 
The  horse-power  absorbed  can  bo  measured  by  a  number 
of  devices.  Mamerous  forms  of  tranamissioD  dynamo- 
metera  are  in  nee.  Tbe  pulley  whieb  iranemita  power  to 
the  dynamo  is  Ioorc  on  tbe  shaft  and  is  rotated  through  the 
medium  of  spiral  springs,  one  ctul  of  which  is  fastened  to 
the  pulley  and  the  other  en<l  to  a  disc  keyed  to  the  shaft. 
Mechanism  is  arranged  which  indicatea  by  a  pointer  the 
teniion  on  tbe  spring  at  any  moment  Tbe  revolnttona  per 
minute  lieirr-  known,  the  horse-power  can  bo  computed. 
A  scale  IS.  attached,  and  the  hor3e-[Jo\Yer  transmitted  can 
b€  directly  read.  .Some  prefer  to  have  the  figure  indicated 
not  to  the  actual  amount,  but  one  the  value  nf  which  can 
be  found  hy  referenee  to  a  private  notebook.  The  apparatus 
is  split  thrnn^'hout,  80  thfit  it  can  be  rcvdily  placed  ujiun 
any  sbait,  aud  bushings  can  be  inserted  to  lit  ihc  shaft. 

The  Brackett  cradle  is  extensively  used,  and  consists  of 
a  platform  upon  which  the  dynamo  is  placed,  said  plaiform 
being  suspended  by  end  frames  carrying  knife-edges  resting 
upon  hardened  surfaces.  Tbe  dynamo  abaft  is  adju«ted 
until  its  axis  passcn  through  the  line  of  the  knife  edges. 

The  dynamo  is  so  balanced  by  \reights  carried  on  hori- 
zontal arms,  or  on  tbe  bed  of  the  cradle,  that  the  latter 
swings  easily  and  freely  on  the  knife-edges,  and  by  means 
of  wei^tn  vertieally  above  or  below  tM  fcnife^gee  tbe 


centre  of  gravity  is  adjusted  until  any  desired  degree  of 
sensitiveness  is  obtaitied — viz.,  until  any  desired  change  on 
the  counterpoise  or  tbe  horiaontal  arm  throws  the  cradle 
out  of  baUnce.  Tbe.eentfO  of  fpavity  must  not  be  raised 
above  the  line  of  support  or  the  cradle  will  be  in  unstable 
equilibrium — will  be  top-hea^  and  wiU  remain  tipped 
to  either  side.  The  belt  mnife  be  off  tim  palby  wbile 
adjnsting  tbe  weight. 

When  the  dynamo  is  driven  the  WOetfaW  of  the  armature 
upon  the  6eld  tonds  to  rotato  the  system,  and  balanoe  is 
maintained  by  adjusting  the '  position  of  the  oounterpoise 
on  the  horizontal  arm  or  by  the  extension  of  a  spring  amis 
balance  attached  to  it.  The  oontiuued  product  of  the 
weight  of  the  counterpoise  (or  pull  on  the  spring  balaooe], 
its  horizontal  distance  from  the  centre  line  and  the  revolu- 
tions per  minuto  of  the  dynamo,  equals  the  foot-ponndi 
taken  by  the  dynamo 

The  oumbei  of  revolutions  per  minuto  may  be  deter- 
mined  by  any  one  of  several  devices.  A  oommon  tnethod 
is  to  nae  a  watoh  and  a  speed  indicator,  the  [Mint  of  which 
is  held  against  the  centre  of  the  shaft  and  tbe  apeed  i& 
determined  by  noting  iLe  number  of  revolutions  in  a icaied 
on  the  dial  during  a  minuto  or  any  convenient  fraetioc 
thereof.  Ibis  meusod  ia  ratber  troableeome  anleea  two 
obaerveiv  tM  nvailable,  one  to  attend  to  the  indicator  nod 
the  other  to  eaR  time.  A  convenient  instrument  oonihlnes 
the  indicator  with  .1  sUip  w  itch  in  such  a  \v:iy  that  th'S 
rotating  point  operates  tbe  registering  device  only  for  s 
certain  length  of  time,  so  that  the  revolutions  per  minut« 
are  indicated  directly.  Another  dasa  of  instnunent  is  tbe 
taebometer,  wbfeb  may  either  be  operated  by  a  belt  or  may 
be  held  against  the  end  of  the  shaft.  In  tbe  tachometer 
centrifugal  force  eauaes  a  pointer  to  move  along  a  scak 
gmdnatM  to  reed  revolutions  per  minute.  The  grantost 
aoifioe  of  inaeeneaey  in  the  we  of  way  of  tbeie  inetranenta 
is  tbe  liebiKQr  to  eup.  Thie  ie  mf  nimieed  in  the  cnae  of 
instruments  operatea  by  oontact  against  the  end  of  the  shaft 
by  having  sharp  edges  on  tbe  point  or  giving  it  a  soft  rubber 
tipw   A  good  method  is  to  use  •  three-edged  punch  aud 

Gneh  the  "  centre  "  with  tbe  mmo.  Tbe  merlie  tbna  made 
Id  tbe  point  of  tbe  eonntor  nnd  do  not  injore  Uie  eontn. 
In  the  use  of  the  tachometer  and  belt  care  should  be  t^koti 
that  the  belt  is  tight,  and  that  the  pulley  on  the  shaft  is  ot 
the  exact  siae  r^uired.  When  an  indicator  is  not  obtainable 
the  epeed  may  be  determined  eraio^mntely  by  countins; 
tbe  revolatioiii  of  engine  or  umft,  end  mnltiplying  bv 
the  ratio  between  the  d::imeter8  of  pulleys.  The  speed  ui 
the  engine  may  bo  counted  bv  letting  one  band  move  bv 
some  reciprocating  part  or  allowing  some  part--  such  as  » 
set  mrew  on  tbe  abart  or  ecnokpin  of  tbe  engine— to  atrifcs 
tho  bnad  et  eeeb  revohitiott,  while  a  watdi  ia  held  in  tbe 
free  hand. 

One  make  of  engine,  the  Idle,  has  an  indicator  of  horse- 
power being  developed.  It  really  shows  tbe  point  of  cut-oC 
The  number  of  revolutioni  end  initinl  pgewnre  of  eteaa 
being  known,  the  horw-power  la  determtned,  and  the  tale 

calibrated  accordingly.  If  the  friction  be  deducted,  the 
amount  being  obtained  by  friction  cards,  the  hone-power 
tcHwmilled  to  the  dynnmoe  it  ekmly  eppwiiwiiititil 

Energy  DEVRLorsD  by  thk  Dynamo. 

Xliti  tinergy  now  to  be  considered  is  that  delivered  by 
tbe  machine  to  the  external  circuit.  The  location  and 
character  of  the  electrical  losses  in  the  dynamo  need  not 
be  token  into  aeeouot  by  the  station  operator,  with  tbe  ex- 
ception of  the  con^iiicration  that  energy  lost  in  the  dynamo 
is  converted  into  hu.iL,  ,u,d  in  general  the  less  heating  tbe 
better  will  bo  the  "  operative  "  and  "  commercial  "  ctbciciicy. 

in  order  to  detormine  the  output  of  the  dynamo,  it 
is  necessary  to  measure  tbe  difference  of  potential  (P.D.) 
external  circuit.     This  is  usually  accomplished  by  a  volt 
meter  and  an  ammeter  of  tho  proper  range  to  take  ibi; 
measurements  desired.    In  whatever  way  ti.t'  \'  \  \  and  C. 
are  determine<l,  their  product  gives  tbe  energy  in  watts  and 
this  divided  by  74f  givea  eleetoicel  horae-power.  Eleetriesl 
horse-{)Ower  is  the  same  as  tho  standard  mechanical  bnr-c 
j)ower,  which  is  tho  work  done  by  33,0001b.  falling  Ht. 
minut€,  or  the  equivalent  of  the  same. 

In  order  to  determine  whether  the  dynamo  will  do  tht 
charactor  of  work  desired,  it  b  opemled  nt  the  s|iced  given 
by  the  nnnofaetmw  (not  nt  aonm  other  sfioed  nnd  calcub 
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tioaa  made  therefrom),  and  the  C.  and  P.  D,  at  the 
terminals  measured,  the  energy  developed  being  absorbed 
by  any  form  of  R  couTeaianL  A  curva  ahowiog  the  C. 
and  gener«tor  P.  D.  ftt  ncritm  kMidi  ii  oonatnnfeed  from 

data  sf>  olitnined.  If  desirable  curves  are  made  showing  the 
output  at  v.ii  ious  sjwcds.  These  curves  arc  called  "  charac- 
iertstirs,"  and  bear  much  the  same  relation  to  a  dyWfllOlllBt 
an  indioator  diagram  doea  to  a  ateam  engine. 

Id  MMBtt  eaiM  it  ii  «raU  to  pnm  the  djiuuDO  by  **  ahort- 
circuiting  "  it,  and  sometimes  by  suddenly  "ojjen  circuitinf; " 
it.  Also  to  tost  the  otlcct  of  sHght  variations  in  the  position 
of  the  brushes. 

From  a  finaocial  ataodpoint  tbe  oataml  per  pound  tt* 
ponded  is  evidantly  of  importanoe,  ana  nndeir  aaine 
head  cm  n;cnerally  be  placed,  though  to  a  lefser  dcp;ree 
the  outpuL  poT  square  foot  of  floor  space  occupied  ,  muI, 
where  height  muat  be  coiiBidored,  the  output  per  cubic  foot 
of  apace,  and  aometimea  alao  per  pound  of  weighti  In  moat 
ilatMin  work,  howevM-,  the  i>«iglit  and  height  oMd  not  be 
eonsidered  as  between  dynnmos  of  the  same  output  A 
lai^e  dynamo  is  cheajier  and  occupies  less  floor  sp&co  per 
watt  developed  than  its  equivalent  in  smaller  ones. 

The  allowance  for  repain  ia  generally  figured  aa  a  certain 

Srcentage  of  tbe  ftrat  oMt,  and  u  determined  by  ezporianee. 
ua  is  a  very  nnr:cr*ain  unan'ity,  hwt  where  great  care  is 
taken  to  proper!}  clean  the  Uyuaniu,  and  keep  the  same  in 
good  condition  (such  as  shellacing  impaired  insulation,  et:  i 
and  where  open  and  abort  cireuita  do  not  occur  on  the  line 
when  openituig,  and  tho  ligbtaing  ametera  aet  properly, 
the  repairs  npon  dynamos  aro  us-ti^ly  vrrv  ?mill,  possibly 
not  2  per  cent  per  annum  oi  tlie  cuit.  In  uwlioi-  ca-ati  .t 
miw  rciich  any  imaginable  figure, 

The  output  per  pound  of  attendance  to  clean  ia,  more  or 
leK,  tbe  reciprocal  of  the  above.  The  more  cleaning,  the 
ies*?  rejairs  Some  dynamos,  however,  take  much  longer 
Ui  dean  ihuii  others,  and  some  can  never  be  thoroughly 
cleane<).  The  cleaning  of  dynamos  is  (juite  an  exfwnse  in 
a  large  atation,  and  u»  even  larger  percentag(S  of  cost  in  a 
smalfone,  aa  a  eomparatively  ez{ten8ive  man  may  have  to 
do  it  at  times  when  othMnrita  ba  might  b«  mom  praduo- 
tively  engaged. 

The  output  {>er  [X)und  of  attendance  while  ruiiniiig  varies 
greatly.  With  some  dynamoa  and  thoir  auxiliary  mechanisms 
so  much  attendance  is  necessary  aa  to  be  a  considerable 
item  in  a  small  station,  talcing  all  of  one  man's  time  in  a 
medium-sized  station,  and  the  time  of  more  than  one  man 
if  a  large  number  of  dynamos  are  running.  This  emphasises 
the  fact,  which  no  one  not  an  operating  manager  and 
mperintendant  of  a  itatiioa  folly  rHUKes,  that  in  choodaga 
system  there  are  many  pointa  to  be  eonsidered  besides  com- 
mercial etiiciency,  first  cost  and  electrical  output  of  the 
character  desired  and  as  indicat«d  by  thocharactcristtc  curve. 

The  mechanical  deaign  should  be  such  that  the  electrical 
liuaetiona  of  the  different  iiarta  may  not  be  destroyed  by 
reason  of  insufficient  rigiaity,  abrasion,  etc.  It  is  well  to 
have  tho  armature  wires  positively  driven  by  the  pressure 
of  the  parts  of  tho  ai  mature  frame.  When  an  armature 
revolves  rapidly,  the  wires,  including  tho  binding  wires 
upon  armatures  using  such,  stretch  and  aro  liable  to  be 
more  or  less  displaced  unless  firmly  held.  If  shaft  wires 
a^  used  passing  through  the  shaft  to  the  ^Hector,  special 
care  should  bo  givrn  tc  iinsure  a  smooth  and  ample  space 
for  placing  the  sume  in  position,  and  that  dirt  be  not  allowed 
to  settle  about  tbe  entrance  and  egress  holea.  The 
mechanical  design  of  tbe  oomuatator  includes  the  matter 
of  proper  insulating  material  between  each  of  the  commu- 
tator strip  and  between  them  atid  the  shaft,  the  whole 
b«ing  put  together  in  such  a  way  thai  no  piece  is  liable  to 
work  loose. 

The  electrical  daaign  naoMaitatea  that  there  ihaU  not  be 

eontinuity  of  the  iron  of  the  armature  core.  The  reason 

for  this  is  thai  the  same  force  which  tends  to  produce 
current  in  tbe  wire  would  produce  current  in  the  iron 
And  beat  it  if  tbe  electrical  circuit  be  complete.  Bnofa 
cmronta  are  called  foucault  eunrenta.  Armature  cores 
we  therefore  made  of  iron  phtes,  bands,  or  wire ;  plates 
being  u-sod  when  the  active  wire  is  parallel  to  the  shaft, 
hands  when  at  right  angles,  and  wire  being  applicable  to 

(To  be  eantmmUj 


THE  TREMI  GAS  £NGiNB. 


Anumgit  the  Tarioua  gai  eqgiiMs  vhidi  an  eoming  to 
tbe  front  ae  mtora  for  driving  eleetrie  Uglit  naebinery, 
the  Trent  gat  engine  la  one  wbioh  ia  imthy  of  aone 

attention. 

Hie  engine  atands  on  a  aolid  oait'iron  bed  plate.  It 
has  only  one  worUng  cylinder  and  one  piaton,  and  the 
piston  Ming  earned  at  botb  eoda  ia  not  UaUe  to  wear  tbe 

cylint^er,  as  ia  often  the  case  with  horiaontal  engines 

The  explosion  is  silent,  and  as  the  engine  has  no  cogwheels, 
no  rattling  noise  is  experienced.  This  of  itself  is,  of  course,  a 
great  advantage  when  applied  to  running  dynaama  near 
bonaea  or  in  a  eellar.  It  ia  arranged  to  reeeive  an  impmlae 
every  revolution,  and  the  ninning  is  very  even  nnri  rr^^nla^r, 
and  is  therefore  specially  adaptable  to  driving  djnauios.  It 
has  only  a  single  crank,  like  that  of  a  steam  engme,  cut  out 
of  solid  formd  ateei,  and  hai  no  oomplieated  levera  or  links 
of  any  kioo. 

Amongst  the  other  practical  ]mint5  of  arlvar.tnn^e,  tho 
Trent  engine  Lis  no  slide-valvo.^,  ajtd  no  tiui^li  parts 
or  sensitive  passages.  The  special  point  about  the 
construction  ia  tbe  patent  ezploaion-cbamber.  The  ez- 
ploaion  takea  plaoe  onlaide  tbe  eyiinder  proper,  ind  in  the 
explosion-chamber  itself  there  is  no  working  part  Tho 
most  intense  heat  is  therefore  outside  the  cylinder, 
and  not  on  the  piston,  which  therefore  requires  less  lubri 
cation  and  wears  longer  than  can  be  the  caae  with  engines 
having  the  explosion  direct  A  great  saving  ia  alao  eflwBted  • 
i  1  the  lubrication,  us  there  is  no  burnt  oil. 

It  is  a  slow-.^pce<i  engine,  working  with  a  low  pressure 
explufiive  mixture.  Tbe  initial  pressure  is  only  about  lOOlb. 
per  square  inch,  against  20Qlb.  or  even  250IliL  in  other  gas 
engines,  so  thsA  tbe  extreme  difference  is  tesa,  and  tbe 
engine  will  "explode"  with  a  gas  mixture  varying  in 
strength  to  suit  the  [xjwer  required.  This,  added  to  the 
fact  of  there  being  an  explosion  every  revolution,  makes 
the  running  very,  regular,  tjuitc  recently  an  engine  waa 
supplied  for  lighting  the  Drill  Hall,  Derby.  During  an 
nxhibilion  of  sovonil  weeks,  although  there  was  only  one 
tlywheel  on  the  engine  and  none  on  tho  dynamo,  and  not- 
withstanding that  there  were  no  resistance  coils  or  accumu- 
lators, the  incandescent  lamps  were  driven  with  perfect 
staadtneai,  tbe  needle  of  tbe  voltmeter  ebowing  no  appnrent 
variation. 

As  it  compresses  at  a  relatively  low  pressure,  the  engine 
is  very  e.isy  to  sUrt,  and  owing  to  its  special  construction 
tbe  suurtingis  certain.  This  advantage  is  considerable  in 
practice.  The  consumption  of  gM  i»  exneptionally  low,  and 
is  dinunished  by  an  efficient  governor  when  the  work  is 
light.  A  recent  test  with  indicator  showed  that  a  gross 
power  of  lO  li  i.h.p.,  and  with  tho  friction  brake  at  the 
same  number  of  revolutioim  (174),  a  useful  horse-power  of 
6'4  e.h.p.  This  result  was  obtained  with  a  consumption  of 
180  cubic  feet  of  gas  per  hour,  being  leas  than  18  cubic  feet 
per  i.h.p.  This  result  was  with  the  earlier  form,  and  the 
recent  forms  have  te.sted  even  better  than  thia. 

The  working  parts  consist  only  of  tbe  piston  and  steel 
valves,  all  easily  accessible,  not  subject  to  undue  wear^  ind 
all  exhaust  the  exhaust  valve,  only  needing  the  most  oecap 
sioual  cleaning.  The  ignition,  controlled  by  a  small  positive- 
acting  valve,  is  absolutely  reliable  at  any  speed,  and  ciiinot 
take  place  preniaturely.  The  exhaust  gases  escape  at  low 
pressure,  and  do  not  make  any  objectionable  noise.  The 
handling  of  the  engine  ia  eaaiiy  learnt  by  any  onikiUed 
person. 

The  special  patent  governor  motion  cuts  off  the  gas  in 
event  of  the  governor  belt  breaking,  so  preventing  raciuff,  or 
if  tbe  engine  ia  aoeidentally  etOfifMd  and  the  gaa  left  in, 
danger  from  eecape  of  gaa  ii  pteveiited.  Tbe  vtnr  eenaitive 
trip  motion  beeps  tbe  speed  octremely  even.  Tbe  enginea 

are  made  in  sizes  of  H,  2i  (these  being  vertical),  4,  6,  9,  12, 
and  2o  nominal  horse  power.  The  2o-h.p.  engine  is  a  twin 
engine,  having  two  impulses  every  revolraim,  specially 
adapted  for  electno  lighting.  The  raeedi  lange  from  210 
revolutiona  in  tbe  nuuler  naaa  to  100  or  160  in  tbe  larger 
ones.  The  latter  can,  however,  be  rnn  to  ISO  or  200  revo- 
lutions if  desired,  with  pro[)ortioaate  iiicr^e  of  power. 
Tbe  brake  bone-power  is  considerably  more  than  tbo 
noninJ  bane-iwwer.  Tbe  Trent  Qaa  Engine  Company 
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are  also  making  80-b.p.  engines,  having  four  impulROs 
every  revolution,  esj)ecially  for  electric  light inj;  purposes. 
They  have  juat  completed  an  engine  for  electric  lighting 


In  the  figure*,  A  C  is  a  cylinder  of  two  diametan,  in 
which  works  the  double-headed  piston,  B  I).  When  thia 
[tiston  makes  its  out-stroke,  gas  and  air  arc  drawn  into  the 


Fi«i.  I.— The  Trent  (iaa  Engine. 


giving  32  i.h.p.  at  160  revolutions,  using  about  450  cubic  part  C  through  a  simple  steel  valve,  E  On  the  return 
feet  of  gas  per  hour,  a  result  very  satisfactory  indeed.  stroke  of  the  piston,  B  D,  this  v-alvo  is  closed  mechanically, 


Fig.  2.— Exploaion  Chamber,  in  Section. 


Fio.  3. — Vertical  Section  of  Engine. 


f] 


.  n 


a  A 
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Flu.  4. — Horizontal  Section. 


The  outward  a8{)ect  of  the  gas  engine  is  shown  in  Fig.  1, 
while  the  details  of  the  construction  arc  rcprc8onto«l  in 
Fig*.  2,  3  and  4. 


Fio.  .1,— Trent  Vortical  Engine. 

and  the  mixture  of  gas  and  air  contained  in  C  is  forced 
through  the  valve,  O,  into  the  explosion-chamber,  M, 
where  it  is  compressed  (driving  before  it  the  exhaust  gaaes 
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remaining  from  the  previous  explosion,  which  escape 
through  the  valve  R),  and  the  mixture  is  then  igoitod. 
The  resulting  expansion  impels  the  piston  outwards.  The 
acquired  momeiiLum  of  the  fly  wlwd  pttrforma  the  in-stroke. 

The  Trent  Gas  Engine  Company,  whose  address  is  New 
Basford,  Nottingham,  supply  a  complete  small  electric 
lighting  insullation — consisting  of  H-h.p.  Trent  gas  engine 
with  bed-plate  (no  other  foundation  needed),  tank,  anti- 
flneUator,  bag,  and  all  piping,  (ttcept  from  meter  and  to 
exhaust,  together  with  compound -wound  dynamo,  belt, 
fuses,  switches,  and  wires  for  one  150-c.p.  Sunbeam  lamp 
and  12  16  c.().  incandescent  lam[)s,  o|tal  snades — the  whole 
forming  a  ne^t  atul  compact  insullation.  One  of  these 
small  inatall&tions  is  shown  running  M  tlie  Brewers' 
Kihihition  mt  the  Agncoltanl  HklL 


WATTS  BLECIBOLTXIC  ZINC  PROCESS. 


The  importance  of  a  practical  process  for  the  extraction 
of  rinc  from  its  ores  by  electrolysis  has  always  been  fully 
recognised,  and  the  desire  to  furnish  such  a  process  has 
been  shown  by  the  goodly  list  of  patents  whkh  hnve  from 
tUM  to  time  been  tucen  out  in  this  and  other  countries  for 
tlie  treatment  of  rinc  ores  by  the  electrolytic  method.  It 
is  now  well  known,  however,  that  none  of  those  processes 
have  beeu  successful  when  attempts  have  been  made  to 
carry  them  out,  even  on  a  moderate  commercial  scale.  The 
CMMi  oi  failure  which  have  hitherto  beset  the  path  of  the 
ierentor  have  tieen  many,  but  the  chief  difficulty  has  ever 
'i i  i  r  .n  the  nature  and  preparation  of  the  electrolyte,  and 
this,  as  18  well  known,  is  the  most  important  factor  in  any 
electrolytic  process  whiek  iliTolves  the  deposition  of  a  metal 
from  it*  solution,  but  moie  especj&lly  eo  wheanchoMtallie 
■olutioa  has  been  obtained  direct  from  the  ore. 

In  dissolvini^-  <  i;r  ihe  oxide  of  zinc  from  calcined  blendes, 
hydrochloric  acid  presents  sevenl  advantages,  but  since 
chlorine  ia  set  free  at  the  anoda  daring  the  electrolysis  of 
the  mta  ehloiide  formed  by  its  agency,  this  add  may  be 
eomfdered  nnavailable  for  the  purpose.  Sulptiarie  acid  his 
thi-rcfure  been  the  accepted  solvent  of  the  zinc  oxide,  and 
ttic  zinc  sulphate  baa  been  repeatedly  tried  as  an  electro- 
lyte for  the  extraction  of  metal  from  the  vn.  The 
iribjecUons  to  sulphate  of  sine  at  an  electrolyte  are  by  this 
tioM  pretty  well  knovn.  However,  it  may  be  well  to 
recall  a  few  of  them  to  show  how  unreliable  is  a  solution  of 
this  vilt  for  the  reduction  of  the  maU\  by  tilcciruly^is,  but 
more  especially  so  when  insoluble  anodes  are  employed,  as 
ia  the  extiaetMn  of  nne  fcom  aolutiani  obtained  from  the 
on:  1.  Aa  eoon  ai  tbe  electrolyte  beeomee  even  mode- 
rately aciil  from  the  extraction  of  a  portion  of  its  zinc  by 
•iefio^jitioit  upon  the  cathodes,  polarisation  at  once  sets  in, 
and  the  plates  become  covered  with  dark  patebea,  tbe  same 
aupeuanee  being  oanally  manifest  also  at  tlia  npner  mirf ace 
of  tbe  plate.  3.  The  depoeited  metal,  imteid  el  assuming 
the  true  reguline  character,  having  a  perfectly  metallic 
appearance,  often  occurs  in  the  form  of  a  non-reguliiic  giey 
powder,  which  may  readily  be  wiped  off  the  plate  with  the 
nnger.  Thii  granular  metal,  if  allowed  to  deposit  to  any 
eppndaUe  extent,  frequently  acqairea  a  spongy  form  of 
••  n^iderable  thickness,  and  of  a  dark  grey  colotur,  in  which 
condition  it  ia  quite  unsuitable  for  melting.  3.  The  zinc, 
•oon  after  a  very  moderate  thickMn  of  the  metal  has  been 
dejKMited  upon  Uie  cathodes,  commenoes  to  form  in  the 
dupe  of  braaebing  crysulUne  growthe-^pecially  at  the 
corners  and  edges  of  the  plates — and  these  so-called 
"  trees  "  quickly  spread  out  in  tbe  direction  of  the  anodes 
until  they  finally  eOBM  in  eootMl  with  those  electrodes, 
when,  ae  a  matter  of  caan^  the  ennmit  in  «bort<iseuited, 
end  the  farther  depodtion  of  tiie  metal  broagjht  to  a  atand- 
■till.  Tbe  inconvenience  attending  crystalline  growths  of 
this  character  cannot  well  be  over-estimated,  and  it  seems 
tolerably  clear  that  if  there  were  nn  remedy  for  such 
irregulairitiea,  that  an  electrolyte  which  kvooied  their 
fenMtioa  wonld  be  pnetfeally  naeleaa  for  tbe  eomviere(a) 
pwdnction  of  zinc  by  electrolysis. 

Having,  BUiue  years  before,  obtained  some  very  aatis 
factory  resulto  from  solutions  of  metallic  salts  prepared 
from  the  vegetable  adda,  it  waa  neolTed  to  aacertain  H  an 


electrolyte  of  practical  utility  could  be  formed  by  employ- 
ing a  vegetable  acid  as  the  solvent  for  oxide  and  carbonate 
of  zinc,  and  for  this  purpose  the  cheapest  of  these,  acetic 
acid,  waa  at  oaea  aalaeted  for  the  first  trial.  The  substance 
first  operated  upon  wa?  an  imptire  form  of  oxide  of  zinc 
known  as  "flueAlust,  '  which  somotimcji  contains  from  2  per 
cent,  to  G  or  8  per  cent,  of  oxide  of  lead,  besides  other  , 
metallic  and  earthy  impurities.  To  dissolve  out  the  duo 
and  lead  from  the  impure  oxide,  ordinary  commerdal 
socctic  acid  (15  per  cent,  real  acid)  was  employed,  and  to  a 
quantity  of  this  acid  fluo-duat  was  gradually  added,  a  little 
at  a  time,  and  the  mixture  well  stirred  until  the  acid  was 
neutralised.  The  whole  was  then  allowed  to  stand  for  a 
few  hours,  when  the  dear  liquor  was  run  ofl  into  a  separate 
vessel ;  scrap  zinc  was  now  thrown  into  the  liquid  for  the 
purpose  of  precipitating  the  load  held  in  solution  by  the 
acid. 

When  the  whole  of  the  lead  had  been  thrown  out  of  the 
solution  1^  the  zinc,  the  undissolved  portions  of  the  latter 
metal  wore  removed,  and  after  a  few  hours'  rebt  the  clear 
liquor  was  run  into  the  electrolytic  tank,  and  the  precipi-  . 
laterl  lead,  after  being  well  washed,  wa«  put  aside  for 
melting.  The  electro-de)Kjsitiuu  of  the  zinc  was  next  pro- 
ceeded  with,  carbon  anodes  being  employed,  and  some  very 
good  resulta  were  obtained,  the  reduced  metal  being  of  very 
good  quality.  The  E.M.F.  required  was,  however,  found 
to  be  rather  high,  and  this  induced  the  author  to  seek  an 
improvement  in  tbe  direction  of  dimiaishing  the  resistance 
of  the  solution.  With  a  full  knowle^  of  the  defaete 
inherent  to  the  zinc  sulphate  solution  as  an  electrolyte,  as 
before  explained,  when  employed  per  se,  and  having 
before  obtiiiiied  some  very  good  results  from  mixed  solu- 
tions of  metallic  sx\ts  [>ropared  with  minenil  and  vegetable 
acids  respectively,  it  w:is  determined  to  make  a  series  of 
eiqierimenta  with  a  view  to  improving  tbe  dne  sulphate  solu- 
doQ  ao  as  to  make  it  available  as  an  electrolyte  by  removing, 
if  possible,  ite  characteristic  defects  -namely:  (1)  Its  disposi- 
tion to  deposit  the  zinc  in  a  granular  or  spongy  form ;  (2)  ite 
invariable  liability  to  yield  <ayatalline  depodts  of  a  tNO- 
like  form.  In  pursuing  these  experimenta,  varying  pro- 
portions of  solutions  m  zinc  acetate,  citrate,  or  tartrate, 
etc.,  were  added  to  neutral  solw"  irTs  of  zinc  sulphate,  and 
the  compound  electrolytes  weic  r  iu  n  tried  with  a  suitable 
current  for  obtaining  a  prompt  1  u'.  aot  too  rapid  depodt  of 
sine,  carbon  anodoa  being  employed  as  before.  It  may  be 
said  with  trntb  that  the  first  trials  with  the  compound 
electrolytes  were  distinctly,  and  indeed  remarkably,  favour- 
able. Instead  of  the  meul  assuming  the  grey,  spongy,  or 
grannlar  eoadition,  it  was  almost  white,  perfectly  reguline, 
and  poeaaeaad  a  fine  metailie  Joatrai,  and  iu  Ueu  of  the 
Rbrons  eryatalHne  depodt  aomettmea  obtained  in  zino 
■'utphat.e  solutions,  the  metal  assumed  a  nodular  or 
botryoidal  form  of  a  decidedly  solid  character,  and  abso- 
lutely free  from  "treeing." 

Having  advanced  thus  far  in  the  direction  of  obtaining 
a  suitable  electrolyte  for  the  dejjosition  of  zinc,  it  next 
became  a  ijuestiun  of  selection,  and  from  considerations  of 
economy  and  practical  usefulness,  mixed  solutions  of  acetate 
and  sulphate  of  zinc  weretaken,abootlOpercent.  of  theacetate 
solution  beiue  added  to  about  90  per  cent,  of  the  sulphate 
solution,  anJthe  compound  liquid  was  then  reduced  with 
vary'ii  ;  [u  oportions  of  water,  the  density  being  taken  with 
the  hydrometer  after  each  addition,  and  the  solution  was 
electrolysed  after  cash  addition  of  water  until  the  speeifie 
gravity  of  the  liquid  most  suitable  for  the  electrolyte  was 
determined.  Having  now  succeeded  in  obtaining  a  solution 
from  which  zinc  could  he  deposited  in  the  beat  possible 
condition  for  mdtin^,  it  next  became  necessary  to  see  how 
the  compound  aolntion  would  work  when  prepafedona 
laiger  and  more  practical  scale.  For  this  purpose,  a 
quantity  of  impure  oxide  of  zinc,  containing  at  least  5  per 
cent,  of  lead,  was  first  treated  with  15  per  cent,  acetic 
acid  for  the  purpose  of  dissolving  out  the  lead  oxide  (a 
portion  of  nne  oxide,  of  course,  dissolving  also),  and 
the  raaulting  acetate  solution  was  then  allowed  to  settle, 
when  the  clear  liquor  was  run  off  as  before,  and  the 
lead  precipitated  with  scrap  zinc.  When  it  was  found  that 
ail  the  lead  has  been  thrown  down,  the  clear  solution  was 
then  transferred  to  tanks  furnished  with  carbon  plates  for 
aoodea  and  pfaUaa  of  ahaat  aiae  for  the  cathodea.  The 
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etureat  wms  tlMD  iwitehad  on  and  the  de(K>aition  of  the  zinc 
allowed  to  proceed  for  aonoo  hours,  b}'  the  I  oi  wriiib 
time  the  plates  bad  received  a  coneidemble  tbickrios^i  of 
tine  of  a  very  good  colour,  and  quite  ArM  fcom  "  treeing." 
During  the  deetrolrtie  action  tiMN  wm  no  eToiution  of 
bydn^en  at  the  cathodes,  but  a  tlight  frothing  at  the 
anodes  due  t n  tliu  lihcration  of  oxygon  at  those  electrodea. 
In  the  trials  referred  to  the  curreDt  was  varied  from  time 
to  time  in  order  to  determine  the  most  eooDoaiical  condi- 
tion* of  working,  and  it  WM  found  thiA  a  current  of  i'2 
tmptm  per  square  foot  of  eathoda  inrface,  the  1!.M.F. 
per  tank  being  3  volts,  gave  the  most  favourable 
results.  Thus:  30  taiiks,  having  312  square  feat  cutbcnie 
surface  in  eaeh  «  9,360,  would  give  a  deposit  of  four 
too*  16owfc.  ^  «Mk  of  144  hoiin.  The  theui«tical 
depoatk  of  nnc  per  ampere  per  bonr  being  taken  as 
18  9,  the  result  l:'  '.  was  louml  to  Ik;  etjual  to  about 
95  per  cent,  of  the  pu^ible  quantity,  which,  in  the  depo- 
aition  of  a  metal  such  as  linc,  with  insoluble  plates  for  the 
noiitito  eieetradM,  maj  be  eoosidered  a>very  good  reeult. 
Moreover,  tbe  temperatare  of  tbeeoloHon  at  tbe  time  t&eae 
trials  wero  conductod  wan  somewhat,  low  for  an  electrolytic 
operation,  bcitig  only  uUdeg.  F.  At  a  highw  temperature, 
say  about  70deg.  F.,  far  more  econonie  results  would 
undoubtedly  bo  obtained,  as  will  bo  well  understood. 
Kespectiog  the  denaity  of  tbe  aolutioii,  many  comparative 
trials  were  made,  and  it  was  found  that  a  s]wcifio 
gravity  of  about  1130  («ater  being  1000)  yielded 
the  moat  favourable  resulta,  It  should  also  be  mentioned 
^Mt  tbe  carbon  anode  eonneetiom  were  very  imperfect, 
whieb  would  nataTaily  tend  to  increaae  the  raaistanee  of 
those  electrodes,  ;ind  neceBf<itite  a  higher  E.M.F.  than  would 
otherwise  be  required.  To  determine  the  distance  at 
which  the  oloctroaes  should  be  placed  apart,  several  trials 
w«c«  wade,  when  it  was  finally  decided  that  about  Sin. 
apart  we*  a  very  good  workiim  diilancC^  and  they  were 
therefore  uniformlf  kept  at  that  diatenee  in  all  anheequeiit 
trials. 

Since  the  f<maoing  results  were  obtained,  a  further  series 
of  teata  was  made,  with  a  view  to  still  further  increase  the 
efReieney  of  the  process,  when  it  was  fonnd  that  with  a 
current  of  4*2  amperes  per  sKjuare  foot  of  cathode  surface, 
aud  an  E.M.F.  of  S'O  volts,  the  exact  theoretical  quantity 
of  zinc— 18-9 eraina per  foolperampereJionr — ^wasdeposited, 
ibowiog  (1)  that  a  more  suitable  current  denaity  was  used 
than  in  the  former  trials;  (2)  the  tem{)erature  of  the  eoto- 
tion  (GOdeg.  F.)  being  lOdeg.  higher  ih.ui  when  the  furmer 
ti'iaU  were  conducted,  the  KM.F.  was  senoibiy  reduced. 
Kespecting  the  solution  obtained  from  the  ore,  it  was  foun<l, 
after  tbrowii^  down  y»e  lead  with  scrap  sine — ^which  sine, 
by  the  way,  is  recovered  with  tbe  sino  firom  the  ore — ^that 

a  8ni:i11  <|\iantity  of  iron  bad  been  dtssulved  by  tbe  acids 
employed,  but  uo  trace  of  this  metal,  however,  appeared 
to  bo  do{>o8ited  with  the  ssinc ;  indeed,  this  woun  laem 
to  be  a  chemical  inpossibility,  for  the  iron,  as  coon  as 
it  is  set  free  by  the  action  of  the  current,  is  at  onoe 
oxidised  by  the  oxygen  liberated  at  the  .-ino<lc,  and 
deposits  at  the  bottom  of  the  tank  peroxide,  and 
is  theniora  ueriectly  faannless  so  far  as  the  electrolyte 
is  eoneemed,  and  eMuiot  deposit  with  the  aoc 
npon  tbe  eaUiodes.  It  should  be  stated  that  when  the 
deposited  zinc  waa  stripped  from  the  plates,  melted,  and 
cast  into  ingots,  these,  when  broken,  exhibited  a  lino 
crystalline  fracture  equal  to  the  best  commercial  spelter. 

When  treating  biend^  or  sulphide  of  sine,  by  this 
proeess  the  ore  is  first  crushed,  ground,  and  ealcinecl ;  and 
in  order  thai  the  oxide  />inc  and  lead  (if  any  of  this  metal 
be  present)  may  be  readily  dissolved  by  tbe  acid  solvents, 
the  calcined  or  roasted  ore  should  be  reduced  to  a 
fine  powder.  The  dissolving  of  the  oxides  from  the  ore 
is  then  conducted  as  feUows :  A  cyHndrieal  wooden  tank, 
having  an  agitating  arrangement  attached  for  the  purpose 
of  well  mixing  the  powdered  uto  wiih  the  acid  sulveut  is 
|)rovided,  and  a  quantity  of  15  jmt  cent,  acetic  acid  is  put 
uto  this  tank,  called  the  "disaolving  tank."  A  calcu- 
lated  proportion  of  the  powdered  ore,  aeoonling  to 

its  .iM'rit:i^-if!  pcrcentigc  of  oxides  /i'^.c  ni'i  lead, 
i-,  !«.<«  giatUully  introduced  into  the  UioBulving  tank, 
its    agitator    being    previously    set    in    motion,  until 

the  entire  ^uantitj  has  been  iutroduced,  and  agitation 


is  kept  up  until  the  solution  is  neutral,  or  nearly  so,  to 
litraua  [lapcr,  which  generally  occupies  about  an  hv)ur. 
Tbe  vessel  is  then  tdlowed  to  rest  lor  about  1 2  hours,  when 
the  clear  liquor  f acetate  of  zinc  and  lead)  ii  run  off;  water 
is  then  pumped  in,  and  the  agitator  again  Mfe  in  motioo  for 
a  few  minutes  to  enable  the  water  to  wash  out  a  pesUr 
per' i  n  nf  the  zinc  aaltfifrom  the  r&sidual  matters.  Agits> 
tioa  19  now  stopped,  and  the  sediment  allowed  to  deposit, 
when  the  clear  liquor  is  again  mn  off  and  added  to  the 
first  iMtoor,  Another  washing  or  two  may  be  givaa  ii 
UBBeiisry,  and  time  weaker  liquors  may  be  used  in  Ken  of 
water  in  subsequent  operations.  The  liquors  obtained  frum 
this  first  operation  are  then  treated  with  scrap  due  to  throw 
down  any  lead  that  may  be  present.  A  quantity  of  dilute 
aulphurio  acid — about  one  part  acid  to  six  parts  of  wattr— 
is  next  run  into  the  diesolving  tank,  the  agiutor  set » 
motion,  and  the  agitation  kept  up  until  the  liquor 
htui  become  neutral,  or  nearly  so,  a  slight  truce 
of  free  acid  not  being  very  objectionable.  The  agitator 
being  stopped,  the  vessel  is  allowed  to  rest  until 
the  residual  gangue  has  deposited,  when  the  deai  ihu 
sulphate  solution  is  run  off  as  before,  and  the  reaiduQia 
then  washed,  the  first  and  second  runnings  being  mixed 
together  as  in  the  first  operation.  The  solution  of  zinc 
acetate  (deprived  of  its  lead  as  described)  is  then  to  be 
added  to  the  sine  sulphate  solution,  and  the  oompoond 
liquid  is  then  ready  to  bo  transferred  to  the  tanks  in  which 
the  metal  is  to  be  reduced  by  electrolysis.  When  mixia;; 
the  zinc  acetate  and  sulphate  solutions,  an  hydrometer 
should  be  floated  in  the  liquor,  and  the  specific  gravity 
noted  from  time  to  time,  and,  when  neeeasary,  the  solutioo 
rnay  1x!  reduced  by  adding  the  requisite  projwrtious  of  th? 
w^uib  li^u  a  from  the  dissolving  tank.  The  solution  should 
stand  at  specific  gravity  1130  or  thereabouta. 

The  compound  solution  of  acetate  and  sulphate  of  zinc  ii 
put  into  tanks  fnroisbed  with  plates  of  carbon,  arranged  at 
about  4in.  or  4|in.  apart,  each  j>latc  having  a  strip  of  sheet 
load  lapped  firmly  over  its  upper  end,  so  to  form  a  good 
connection  between  the  carbons  and  the  supporting  rodt- 
The  cathodes  may  consist  of  thin  plates  of  Sileeian  sheet 
sine,  on  which  are  left  two  or  mora  equMistani  projecticms, 
which,  being  bent  in  the  form  of  hooks,  are  used  to 
susj)end  the  plates  from  the  conducting  ro<i8  to  which  they 
arc  to  be  connected.  The  electrodes,  as  also  the  baths,  ire 
connected  in  series.  In  order  that  the  solution,  when  the 
current  is  passing,  may  he  kept  in  as  uniform  a  eondittonas 
[>0i!sib1c,  a  system  of  circulation  must  be  adojjted,  by  whieb 
the  uarti.illy  exhjiu»t«d  iiipiur  of  the  electrolytic  tauka  it 
allowe>i  constantly  to  flow  out  of  the  t;tnks  into  a  reoeiving 
vc-sel,  aind  an  equivalent  i}uantity  of  fresb  liquor  is  as  coo- 
sUintty  supplied  to  the  tanks  from  a  head  tank  fixed  atcns 
end  of  the  series.  The  [)artiany  exhausted  liquors,  having 
now  free  acid  in  place  of  the  zinc  removed  from  the  solu- 
tion by  deiKJsition  U[>on  the  catho<les,  is  recu|>erated, 
and  its  free  acid  neutrali8e<l,  by  being  agitated  in  a 
tank  or  vat  furnished  with  a  proper  agitator,  in  whieh  is 
phiced  a  sufficient  quantity  of  |K>wdered  ore  (previously 
deprived  of  its  lead,  as  described,  if  any  be  present)  and  tbo 
agitation  Ir  maintained  until  the  iii^uid  again  becomes  m 
nearly  neutral  as  |iosaible.  The  liquor,  thus  restored  to  iu 
pro|>or  condition^  I*  then  allowed  to  seUk  until  quite  clear, 
when  it  is  removed  to  a  store  vat,  from  which  the  bead 
tank  is  suppHe'l  with  zinc  liquor  for  the  electrolytic  tanks 
This  system  being  kept  Up  with  periect  regularity  in  all 
points,  the  o|ieration  proceeds  with  uniform  results. 

{To  be  amtinued.) 


TH£  WIGAN  TRAMWAYS. 

We  are  under  the  impres-i^inn  that  while  such  estimates  • 
aii  the  fullowiiig  possess  a  certain  value,  they  do  not  contain 
the  estimates  that  form  tbe  crux  of  the  whole  questioir. 
The  extra  initial  eraenee  of  j66,000  oi  £10,000  is  often  not 
worth  five  minuter  consideration,  t>roviding  tbe  woridflg 

expenses  and  cost  of  maintenance  are  satisfactory.  Let  ii» 
Uike  iui  example.  SupiM>se  a  Uaiuliuo  on  one  system  co^ts 
£20,000  and  on  another  coet  X30,000,and  let  the  earniiiL;^ '» 
the  same  whiehever  system  is  inetaUad^-«aj,  X5,000  a  year. 
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Nowguppo«e  the  working  expenses  and  the  cost,  of  maintenance 
of  the  coeapest  system  to  be  75  per  cent  of  the  receipte, 
Mid  in  Ui«  itthar  cue  60  per  cent.  Tb«  bftknce  lor  dividend 
in  tbe  tormm  ene  n  £1,250,  in  the  bittsr  ^69,500— tliM  h, 
fhf  one  pays  6J  per  cent.,  the  other  8?j  per  cent.  The 
iniiial  expenses,  tben^ alihuugb  very  important,  even  when 
known  leave  some  otner  knowledge  to  be  desired.  Con- 
tnctort  «n  perhaps  not  the  beet  people  to  lopply  this 
infornuitioii,  hat  surely  if  Wigan  is  definitely  tbraking  of 
electricity  some  information  can  bo  had  from  Blackpool  in 
this  important  branch  of  the  case,  and  a  suitable  allowance 
made  if  the  system  suggested  il  different  from  that  in 
acttuU  operatioo.  The  tollowing  ii  the  infomutioa  to 
wlndi  we  hsve  nferrad : 

Sun  Briage  chaiubera,  Bradford,  Ootober  17Ui,  1891.  Mr. 
John  Qee,.  Wigan.  Dear  Sir,— 1  have  fooe  into  tbe  eoet  <^ 
electrioi^t  Mid  beg  to  send  yoo  aome  figuiea  for  your  perusal. 
Tb»^  U9  mtmrnruf  roiufa|  bni  eoBoiMiUjr  aoonmte  for  di«- 
"  1  of  the  qaaanon.  lileetanaifer  will  eoefe  nave  on  capiul 


aoeoimk  flwn  iteMe ;  Iwftitii  forfdii,  tkeCoipMMtioii,  and  the 
mad  eirthoifliee  to  Mriondy  oooiider  die  mettar  of  adopting  a 
natMn^whieh  will  Hd  the  straeta  of  the  engines,  and  oonudering 
the  weight  of  engines  (10  tons)  the  life  of  the  rails  will  be  inu(£ 
Ivll^er,  Mid  iho  cost  of  repair!  r  >  ;  i ,  nr^nta  will  also  he  con- 
«idorahly  reducetl  thereby,  iu  liic  eniui  of  thu  Curponitiun 
.^n.l  ri>«(l  authorities  deciiling,  ujxfii  s<nne  amicable  tenns,  to 
Uiko  over  the  roads  as  per  Mr.  AlJcriuiiii  Aekerley'*  apocch 
in  tbe  Council  in  71  li  lunt  ,  :\  rnr>»t  prupur  thing  for  them 
Ut  do,  it  is  |H>s«iblv  tliey  would  also  el«Gl  Ut  du  all  tlie 
work  un  tlio  n>uds,  such  coBt  to  be  capitalised  and  interest 
paid  by  you  for  the  outlay,  you,  luiwevpr,  to  bo  at  the 
coet  of  kcopijiy  the  ijijitallation  in  gocxl  workitij^  order. 
The  c«riit  to  you  of  the  (xiw  cr,  dynainu,  and  Mocessary  work  at 
the  depota  for  the  j,'i:iioraiion  of  the  electricity  and  the  equip- 
ment of  the  road  with  cars  will  be  far  greater  than  if  the  road 
ia  re>equipi>ed  with  steam  enginee  and  ovrs.  But  I  wish  you  to 
ootieider  the  ^reat  opportani^  thane  ia  in  Wijnw  of  adopting  a 
system  so  noiaeleaa  end  bsaltoful  ee  eaespared  with  steam,  and 


fine  which  haa  now  pMsed  beyond  t|ie  n«oa  of  experiment. 
Ther*;;  arc  lu  Atuunca  (apart  from  aevenl  on  die  Continent) 
140  roads  in  use  on  the  iiyateni  I  rMMsnMod  loryour  adoption. 
I  have  visited  some  of  tbe  neds  botk  in  Amema  and  on  the 
Continent.  The  fint  mad  in  Sn^bmd  on  the  mtem  recom- 
mended wffl  be  epeoed  et  Leeds  (Ue  eaeudi,  end  yesterday  I 
went  over  to  Leada  and  saw  the  ehairman  of  the  Tramway 
CoromtUee  of  the  Leeds  Corporation,  Mr.  Alderman .  Firth, 
and  the  engineer  of  the  line,  Mr.  Winalovr,  and  arranged 
that  you  should  the  first  week  in  the  next  month,  on 
scnie  convenient  day,  invite  the  nionibers  of  Mr.  Aldorinan 
Aokcrlcy  s  cutnmittee  and  the  nienili«m  of  the  varioun  com- 
mittces  appointed  by  the  Local  Hoards  of  Pcmbertoii.  Iirce, 
.ind  Hindley  t*>  wse  the  rtuvl  iu  wtirkitig  order  fi>r  th«n»»elve« 
This,  T  t;tke  it,  will  be  denirable  on  all  points,  as  it  is  n  ,  i  ""il  l.' 
fur  thuuj  t^i  discuss  tbe  luerita  of  my  proposition  witlmut  hooii^' 
the  system  in  active  operation.— I  am,  dour  Sir,  yours 
nh(»dit>!it!y,  .lou.N  \VAf<;i!.  P.S. — As  T  ikm  not  known  to  any 
mi'tnbers  of  your  C<)r]x4ation  or  local  authontius,  I  have 
ventured  to  ask  our  town  clerk,  who  has  known  nie  20  years,  U' 
intrriduce  me  to  your  town  dork,  and  I  send  you  a  copy  of  such 
introduction  as  follows:  "[ff^u'T.I  Town  Clerk's  (Mce,  Town 
Hall,  Bradford,  16th  October,  1891.  My  Dear  Sir,— I  under- 
stand that  Mr.  John  Waiuh,  G.]Lf  M  this  borotigh,  i*  in 
communication  with  your  Town  OoBnoO  end  joonelf  on 
the  aubjeet  of  tiamwina  at  Wisui,  end  ee  yon  will  natnielhr 
wish  to  know  wbet  Mr.  Wau^a  experience  nwy  be  in  toon 
mattan,  1  bnve  greet  pleemie  la  assuring  you  that  be  is 
thoroHgbly  master  of  wm  whole  bniinesi,  wbetter  the  tnm- 
wnye  be  worked  by  animal  power  ev  bf  eteeui  ev  elaatrioity,  aa 
well  ae  haulage  by  underground  oable.  Aa  flie  engineer  for  a 
company  here,  to  whom  the  Corporation  leased  an  important 
and  very  difficult  line  of  tramway  on  severe  gradients,  be  gave 
the  highest  satisfaction  both  to  the  Corporation  ami  to  the 
comiMny.  Whenever  I  want  »  bit  of  sound,  friendly  advioe.  I 
apply  to  him  and  {,'et  what  is  wanted,  fhdy  rucently  I 
c«nisultetl  him  about  a  contemplated  electricity  line,  and  I 
know  that  at  St.  Helens  he  converted  the  tramway  undertaking 
from  a  dead  loss  into  a  successful  buiinew.  I  write  lliis  with 
full  knowledge  of  the  responiiibility  you  bear  towards  your 
C'trporation,  and  am  justified  in  as.iuring  you  that  you  may 
aafely  rely  on  any  advict  i  latance  y<ni  may  require  from 
him. — Kind  regards,  yours  truly,  VV.  T.  M<.<jioWBN.  Arthur 
Hmith,  Esq.,  town  clerk,  Wigan."  Rough  estinmte  for  elec- 
trical trams — total  cost :  Engine  at  Pemberton  DopSt,  200  Lh.p. 
maximum,  £800  :  two  boilers,  £850  ;  cliimney,  £250  ;  dynamoa, 
strni«,  iitc,  £2,000  ;  Six  miles  of  pn^ts  at  100  posts  to  the  mile, 
50  Jti  each  side  at  £6  each,  £3,600  (see  note  aa  to  wood  poeta)  ; 
&00  poata  fixing  at  £1  each,  £600  i  12  miles  of  wire,  1,8001b.  to 
the  nH»,  at  wL  per  lb.,  £790  (one  wire  overhead  and  one 


and  l>etwoen  rails,  £550  (sec-  note  )<■  wire  botwocn  rails)  ;  wires 
and  suspenders,  insulators,  and  turnoutjv,  £375  ;  10  cars,  with 
motors,  at  £950  t«»ch,  tilted  with  electric  light,  £9,500  ;  four 
spare  cars  without  motors,  £2S0  each,  £1,000  ;  lO  per  cent,  for 
contingencies,  £2,024— total  £22.2r)9.  Ksuuiated  cost  to  Mr.  John 
Gee,  provided  he  find  the  power,  dynamos,  etc.,  in  sheds,  and  for 
road  equipment,  rolling-Rti  >ck .  etc. :  Stationary  engine  at  I'ember- 
ton  Depdt,  200  i.b.p.  niaximutn,  £800  ;  two  boilers  and  chimney 
at  Pemberton  Det>Ai,  £1,100  (one  boiler  will  be  sufficient  for 
powerraquired) ;  dynamo,  straps,  etc.,  £2,000;  10  can,  vrith 
motota,  at  £960  each,  fitted  with  electric  Ikht,  £8,600 ;  four 
spam  flan,  without  motors,  £2S0  each,  £1,000 ;  10  per  eent. 
tov  ooutiqiMMiafl,  £1,416— totel  £16.B18.  Note.— Ae  tooeie 
on  tbe  elediieal  ^stam,  then  wrndd  be  no  nppet  saloon.  On 
die  question  of  subiltty,  I  am  of  eninloa  tbet  the  ears  with 
waA  upper  saloons,  on  a  four-wheel  laae  and  a  8fl.  Mn.  gauge, 
have  not  a  sufficient  margin  in  the  interests  of  public  safety. 
Estimate  of  costs  iu  roads,  provided  local  authorities  find  capital 
for  all  in  the  streets;  Six  miles  of  poatn  at  100  i>t>ata  to  iha 
mile,  50  on  each  side  at  £6  each,  £5,600  (see  note  as  to  woiid 
posts) ;  600  posta  at  £1  each.  £600 ;  12  miles  of  wire,  1.8001b. 
to  the  mile  at  8d.  j>crlb.,  £720  (one  wire  overhe^id  and  one 
between  the  lines  under  pavement);  fixii;_'  "ir.'  i v-rhead  and 
betweeii  rails,  £550  (see  note  re  wire  botwoen  rails)  ;  cross 
wires  and  suspenders,  insulators,  and  turnouts,  £376  :  total. 
£5,645  ;  10  \>er  cent,  for  continjfencies,  £584  ;  total,  £6,429. 
Notes.  -  Length  of  road  :  A  little  over  five  miles  only,  so  that 
ihu  estiiuate  is  in  this  re^rd  in  oxc<ms  of  requiromeuta.  Wood 
posts  :  10s.  to  ISs.  each,  only  making  a  great  difference  in  cost. 
Wire  between  rails  :  If  this  was  done  on  the  relaying'  of  the 
track,  the  cost  would  be  very  much  reduced.  Steam  enginea, 
etc.  E<piipment  of  road:  Twelve  engines  at  £800  each,  £9,600 ; 
12  cars  at  £280  cAch,  £3,360  ;  10  per  cent,  for  oontingendea, 
£1,206 ;  total,  £14,256.  Sammaiy  end  oompenaon :  Electrioal 
installation  and  equipment,  £28,869  ;  ataam  enginea  and  oars, 
£14,256 ;  didbnnoe  (cepitd)  £8.(03  (S  per  OMik  aii»£400  per 
annum).  Tbii  will  be  main  nuui  eompeniatBd  for  in  die 
diiiwenee  of  eoet  ol  woridog  between  steam  and  eleeiri0iitBr> 
Leseeoet  of  feel,  weer  and  tear,  shop  wages,  drivers,  and  eon- 
ductors.  N.B. — ^Provided  clei^riei^  ts  adopted  the  coat  of 
putting  tbe  rails  into  order  will  be  considerably  loss  than  in 
steam,  s*  afmrt  from  the  nuisanco  of  tlio  engines,  ciiey  weigh 
10  tons,  and  our  weij^'ht  would  not  exceed  four  tons,  a  great 
.liir>  i  !  [u:e  in  the  matter  of  life  of  inita,  OOd  WBat  end  tOBT  Of 
same,  aud  repairs  to  pavement. 


OPENIliG  Of  IH£  DUSSELDOIlf  CENTRAL 
STATION. 


On  the  1  i*t  .September,  Mewrs.  Schuckort  and  ('o.,  of  Nttrcmbeiv 
(who  are  roprtiwontod  in  Rnpland  by  Mr.  Charlos  M idler,  of  lirnd- 
ford),  coinpletod  Mio  muniuipal  oloclricity  works  in  IhUMeldorf, 
which  Ihcy  had  carried  out  on  boh.-vlf  of  the  Town  Coancil.  Since 
that  <Iay  the  work-*  hiivu  been  in  regular  o^HUUtioa,  but  itwuaonly 
on  S.ilurtbky  aftornoou  la.*t  (ilth)  th.it  the  Inaugvnation  took 
place.  The  Diisseldorf  municipality  now  own  the  gas,  water  ^aod 
electricity  woifca^  wUofa  we  nndar  the  BBni|{aBent  ef  Birr 
fJrohmann. 

A.«  at  present  arr.mged  there  are  one  priticiiKd  and  three 
secondary  utationa,  the  cunLral  one  being  very  clone  to  the  (fas 
workx.  This  method  has  been  adopted  so  am  to  combine  the  two 
undertakinga  under  one  general  maowement,  and  aloo  to  allow  of 
a  plantiCel  anppl{y  of  eoal  to  be  at  liand.  The  aub-aUtionB  are 
situated  at  n  dletanee  of  abent  one  and  a  halt  miles  from  tbe 
eentnl  station,  the  Jhitbeimr  In  BMafaabMase,  the  aaoond  In  tbe 
Bade-AaatMt,  end  tbe  thirdln  Karlsalarasae.  The  emient  Inn 
the  genanting  dynamos  is  nned  partly  to  ebei|[e  the  seoowdaiy 
battenaabi  tbe  aub  eution'<,  and  {tartly  totted  the  distributigg 
mains  simaltanaoasly  with  the  accumulators.  The  latter  reoaive 
the  ieurreot  which  la  in  excess  of  temporary  demand  when  the 
machines  are  nmntng  at  normal  load,  ana  in  thehonnof  WllniWMHII 
demand  they  alone  aufTico,  whilst  when  the  consnmjptfon  ef  eulieut 
is  tb«  greatest,  both  tbe  t>atterieii  and  the  dynenae  werk  In  OOft' 
junction.  By  this  means  it  is  claimed  that  the  dynamos  ran  ak 
regular  loail  during  all  working  hours. 

The  central  station  contain«  three  wator  tubo  boilers  made  by 
the  Hohonjajllern  Company,  of  iJiix^eldorf ,  nno  being  a«  rosorvo  ; 
oarh  h.w<  a  heating  nuriacc  of  loO  (Hiuair  il;'  ':e«.  The  two  steam 
enginea,  which  will  sliortljy  bo  sapplomenlud  by  a  third,  were 
su]inlie<l  by  llie  Saxon  Engineering  Works,  of  Chemnil?, ;  they  are 
of  too  horizontal  ty|w.'  with  tjindcm  cylindorw,  work  at  l'201b.,  and 
are  of  300  normal  horoe-jiower.  F  i.  i  '  ni^ine  is  direct  coupled  to  a 
Schnckert  dynamo  givmg  l,0<Kj  anijXjrcB  at  IfcV)  volts.  In  aiiditioO 
to  th  III  111.  r  inneoting  the  central  with  the  sub  stat ioni",  and 
which  were  iurniwhud  by  Me^ckTs.  Fulton  aod  Guilleaume,  of 
Mulheim-on-the-Rhine,  communication  is  possible  by  means  of 
signals  and  tel^raph  wires.  Two  of  the  sab-stations  contain 
amall  batteries,  whilst  in  tbe  third,  near  tbe  Tonfaalle,  two  sets  of 
140  cells,  each  placed  in  parallel,  and  having  a  total  output  of 
1,000  amperes,  an  amiwad.  Thmm  atonge  batteries  were 
provided  by  tbe  Aeenmuleter  Werke  Gbnpany,  Limited,  of 
BsgaBiwheheTenedecteken  tonvdntelB  them  for  lOyaeo.  A 
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conxtant  voltAge  of  the  ourrent  at  the  places  o{  oonBumption  ia 
otTectcd  by  tho  regulation  of  the  batteriei  at  the  secondary 
stations. 

The  generating  station  ha«  been  o<}uipped  for  the  simultaneoua 
BU|iply  of  1U,<H)0  incandescent  Inmpe,  and  the  distributing  mains 
to  carry  current  for  '23,000  lan]|M.  Ample  «|>aoe  is  available  for 
the  erection  of  both  generating  and  storage  plant.  Applications 
o<{uiTalont  to  l.'i.OiX)  IB-c.p.  lam(M  have  already  been  received,  and 
171  installations,  comprising  1*2,000  lamps,  ore  either  already  put 
up  or  in  process  of  installation. 


THE  GOVERNMENT  AND  THE  TELEPHONES. 


A  conespondeDt  writes  the  following  letter  in  the  Timfs 
of  Friday: 

Since  my  return  to  London  I  have  re«d  the  correspondence 
tliat  took  place  a  few  weeks  ago  in  the  Times,  and  the  cumments 
of  tho  electrical  juumals  on  the  proposed  new  departure  as  to 
tele]>hune8. 

I  am  not  a  shareholder  in  and  have  no  direct  or  indirect 
financial  interest  in  any  telephone  company,  but  I  have  used 
tho  tclonhono  for  several  years,  and,  in  common  with  all  who 
use  it,  I  am  int«rest«d  in  the  discussion  which  took  place  in 
your  columns  during  the  vacation.  Tho  service  in  London  u 
not  perfect,  yet  it  is  most  useful,  and  ha3  been  much  improved 
since  the  amalgamation  of  the  cumpiinius,  and  doubtless  every 
improvement  that  can  1>e  ma<le,  under  existing  conditions,  will 
be  effected  by  tho  able  men  who  direct  tho  National  Telephone 
Company. 

Mr.  Bennett's  wish  is  to  establish  an  ideal  telephone  service 
at  very  !<■»*  ratea  of  subscriptirm,  and  naturally  wo  all  wish  to 
)iave  such  a  service.  Many  practical  men  say,  and  the  electrical 
papers  seem  to  agree,  that  Mr.  liennett's  plan,  so  far  a.s  ho  has 
made  it  known,  cannot  be  made  commercially  successful.  It  is 
certainly  strange  that  the  National  Telephone  Comjjany  should 
have  allowed  Mr.  Bennett  to  leave  their  employment,  if  they 
believed  he  could  render  their  service  many  times  more 
ethcient  than  it  now  is,  while  ruducing  the  coat  to  subschbera, 
and  at  the  same  time  enabling  the  company  to  earn  larger  divi- 
dends than  they  are  now  doin^. 

I  have  no  wish  to  enter  into  the  merits  of  the  existing 
system  as  comiiared  with  tliat  suggested  by  Mr,  Bennett  and 
others  ;  for  it  seems  to  me  that  a  very  important  public  question 
ia  involved  in  this  matter  of  telephones — one  which  concerns 
tlie  good  faith  of  the  Uovemment. 

Shortly  after  the  tole(ihone  company  started,  the  Post  Office 
brought  an  action  against  that  company,  claiming  a  monopoly 
of  telephonic,  as  well  as  of  telegraphic,  communication.  It  is 
well  known  that  the  decision  of  the  court  of  first  instance  was 
in  favour  nf  tho  Government  ;  but  it  was  felt  at  the  time,  antl 
is  felt  by  lawyers  and  others  still,  that  if  the  company  had 
ap]>eAlod  the  decision  of  the  court  of  first  instance  would  almost 
certainly  liave  been  upset.  The  Post  Office,  however,  offered 
the  telephone  company  a  license  for  50  years,  on  their  paying  a 
royalty  of  10  per  cent.;  the  conipany  not  having  much  money, 
and  shrinking  from  a  costly  legal  fight  against  ihu  Oovernmeut, 
accepted  those  terms  ;  and  on  tho  strength  of  this  long  license, 
far  more  than  on  their  imtenta,  a  capital  of  more  than  two  and 
a  half  millions  of  pounds  has  actually  been  puid  by  the  share- 
holders and  ex]K<nded  in  the  development  of  the  system  from 
tho  crude  state  in  which  it  was  when  they  oommenciAl  busineos. 

It  seems  now  that  the  National  Telephone  Company  is 
throat«nod  with  the  a:;tive  opposition  of  other  companies 
licensed  by  the  Post  Office,  and  even  by  the  Post  Office  itself. 
There  is  to  be  free  trade  in  telephones  in  England,  in  face  of 
the  partnership  in  pnttita  which  exists  between  the  Post  Office 
and  the  National  Telephone  Comi>any. 

As  the  telephone  company  has  not  taken  any  part  in  the 
correspondence  in  tho  Times,  I  presume  we  are  right  in  thinking 
that  they  are  not  seriously  afraid  of  this  competition.  Perhaiie 
they  are  right,  inasmuch  as  at  enormous  expense  they  have  got 
trunk  lines  all  over  Kngland  ami  Scotland,  and  it  doee  not  oeem 
]>robablu  that  any  other  company  will  be  able  to  get  trunk  lines 
throughout  the  kingdom  at  much  loss  c«>8t  than  has  already 
been  paid  by  the  National  Telephone  Company,  and  that  there- 
fore it  is  hardly  pnibable  that  there  will  be  any  second  trunk 
lino  thrt>ugh  the  kingdom.  If  the  (jovcniment  estabUsh  or 
favour  another  trunk  system  it  can  hardly  be  exiiectod  to  pay. 

But,  Sir,  cannot  we  take,  and  ought  we  not  to  take,  this 
discussion  as  to  the  future  of  the  tvTe|ibono  in  England  out  of 
the  domain  of  rival  companies,  and  ought  we  not  to  look  fairly 
in  the  face  the  (luestion  of  the  Oovemment  buying  up  the 
existing  telephone  companies,  or,  if  they  refuse  Ut  Duy,  then 
standing  aside  and  allowing  their  res]>onsible  licensee  to  carr}' 
out  the  business  for  which  they  licensed  tho  company,  on  the 
giKxl  faith  of  which  compromise  tho  very  large  capital  has  been 
raised  and  spent  ? 

&Ir.  Preoce,  tho  Post  Office  adviser  in  such  matters,  said,  in 
his  address  before  the  International  Electrical  Congress  at 


Frankfort  in  September  last  :  "In  a  commercial  couutiy  like 
Kngland  an  invention  to  attract  attention  and  to  prosper  must 
Ira  [Mttented.  It  must  liavo  the  prospect  of  great  gains  U.< 
attract  capital.  It  must  therefore  be  developed  by  private 
enterprise.  When  a  new  industry  has  thus  been  developed, 
and  when  it  affects  the  public  weal.  Government  is  forced  to 
step  in  ami  take  the  contr<»l  of  it."  I  have  never  soon  the 
license  which  the  Government  granted  ;  it  is,  however,  common 
knowledge  that  tho  Government  reserve  to  itself  the  right  to 
purchase  the  telephone  companies  at  certain  periods,  one  of 
which  expired  on  June  30  last.  Ought  not  the  (Sovernmcnt  to 
have  exercised  this  right  in  June  last?  I  judge  from  what 
Mr.  Preece  said  at  Frankfort  that  tho  Post  ()ffice,  wisely 
realising  tho  importance  of  ac(^|uinng  tho  tolephoncs,  and 
knowing  they  would  never  again  buy  them  up  so  cheaply,  were 
in  favour  of  exercising  their  right  of  purchasing  un  June  SD 
Inst,  but,  as  the  purchase  was  not  made,  I  supixise  tliis  wise 
lK;licy  was  overruled  by  the  Treasury.  I  presume  that,  lh« 
I>eriod  having  elaiwed,  tho  Goveniment  have  lost  their  absolute 
right  to  purchase  the  telephones  in  the  present  year.  Surely, 
however,  it  will  be  better  that  they  should  approach  the  ttle 
phone  company,  and  arrange  to  purchase  all  their  interests 
under  tho  conditions  of  the  license,  rather  than  that  we  shouU 
have  an  unseemly  <juarrel,  and  a  number  of  rival  companies 
starting,  very  few,  if  any  of  them,  ever  laying  a  dividend. 
Moreover,  is  it  right  that  a  Ciovcriiment  department,  having 
granted  a  license  under  which  they  benetit  ]>u-gely,  and  in  con- 
8e<iuence  of  which  two  and  a  half  million  sovereigns  have  been 
raised,  should  throw  obstAclos  in  the  way  of  or  even  trade 
agauist  their  licenses  I 

We  all  want  a  {>erfect  telephonic  system.  The  Government 
could  establish  such  a  system  better  than  anyone  else,  and,  best 
of  all,  the  telephone  department  of  the  P<jat  Office  would  pay 
well,  for  the  Notional  Telephone  Comjiany  is  paying  well.  The 
rental  for  the  year  ending  April  30,  1890,  was  given  in  the 
Kleetricinn  as  £364,704.  ITs.  5d.,  and  for  the  year  ending  Apri 
30,  1891,  at  £422,378.  6«.  2d.  ;  the  balance  to  the  credit  of  net 
revenue  this  year  is  given  as  £194,821.  8a.  Id. 

Tho  (jovernment  could  do,  at  any  rate,  as  well,  perhaps 
better,  as  they  can  raise  the  necessary  stock  at  a  cheaper  rate 
than  any  c<jmj>any.  If  the  Government  do  not  buy  now,  it 
will  cost  them  very  much  more  to  aojuiro  all  the  telephone 
companies  at  some  future  date,  and  this  will  be  a  great  mistake. 
I  do  not  know  whether  the  telephone  comjiany  wishes  to  sell  ; 
I  feel  sure  that  it  will  be  for  the  public  advantage  that  ths 
Government  should  purchase. 


THE  ELECTRO-HARMONIC  SOCIETY. 


A  smoking  concert  will  be  held  on  Friday,  November  6,  at  the 
St.  Jamess  Hall  ResUurant  (Bancjuol-room),  Regent-street,  W., 
at  eight  o'clock.  Artistes  :  Ma»t«r8  A.  IXearden,  F.  Cooper,  S. 
Newton,  A.WelU,  and  F.  Italton;  Mr.  H.W.  NichoUand  Mr.  .\lfrcd 
Moore  ;  humorous  song«,  Mr.  Herbert  Schartau  ;  solo  flute,  Mr. 
John  Radcliff;  pianoforte  solo,  Mr.  Alfred  K.  Izard:  musical  dtrec- 
torn,  Mr.  T.  E.  Gatehouse  and  Mr.  Alfred  E.  Irard.  A  Broadwood 
piano  will  be  used.    The  following  is  the  programme  : 

I'AKT  1. 

Part  Song  "  As  it  fell  upon  a  day."  Bishop. 

Masters  A.  Deorden,  V.  (\)ot>er,  S.  Newton,  A.  Wells,  mad 

F.  balton. 

Song  "  Lucia."  L.  LaoL 

Mr.  W.  NicholL 

Pianoforte  solo  "  Etude  L'Automne."  Chominade. 

Mr.  Alfred  K.  Izard. 

Aria  "  Within  this  Hallowed  Dwelling."   Mocort. 

Mr.  Alfred  Moore. 

Canon   "tJo  pretty  rose."   MartialOi 

Masters  A.  Dearden,  F.  Coo|»er,  8.  Newton,  A.  Wells,  and 
F.  Dalton. 

Flute  solo  "  Scotch  Fantasia."  Richardson. 

Mr.  John  Radcliff. 

Humorous  song  _ 

Mr.  U.  Schartau. 

Part  II. 

Dnet   "  Tho  Moon  has  Raised  "  Sir  J.  Bwtihfc 

("  Lily  of  Killarney.") 
Mo«ari«.  W.  Nicholl  and  A.  Moore. 

Song  "The  I<ark  now  Leaved"  Battoa. 

Mast4.T  F.  Dalton. 

Flute  solo   "Irish  Fantasia"  -Sau^. 

Mr.  John  Radcliff. 

Song  "  Castle*  in  the  Air"  Ballantyne. 

Mr.  W.  NicLoll. 

Part  Song   "  Twelve  by  l.ho  Clock  "  K.  H.  Uqyd. 

Masters  A.  I^carrlen,  F.  Cooficr,  S.  Newton,  A.  Wells,  and 

F.  Dalton. 

Song  "  I  Never  can  Forget"   McDoB* 

Mr.  Alfred  Moore. 
Humorous  Song  

Mr.  H.  SchorUu. 
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THE  BLBCTBIC  UGBT  AT  KmBEBLET. 


A  now  electric  lii;htin<»  instaUftci<m  has  jost  hovu  completed 
»t  Kimbcrlcy,  anJ  is  ^'ivin>,'  f,n-i,'.'it  Mtisfaction  to  tha  town«- 
r.pr>p!e.  About  two  years  ii^n  Mr.  D.  A,  Brwmner,  fonn«rly  of 
the  Brush  Cirnpany,  w»«  .-vjip<iiiito<l  lmroii;^h  i>)ectrxcinii,  antl  <>ii 
er.tcrin^'  on  his  duties  he  f<nui<l  the  plant  in  u»otx<  V>e  hh  uiiH^tin- 
fictory  thul  he  reciJiuinerKlwl  that  it  should  borepliicptl  tliruuijh- 
riul.  This  rec(>nmioti«iiiti<>n  w&a  approvod  of,  and  theociDi|il«tion 
of  the  work  has  fast  been  celebrated  with  some  little  ceremony. 
The  Mnrnr  presided  on  the  occusioii,  and  in  the  cuiurse  of  his 
tpeeeh  &aid  "  a  triboto  of  praise  was  due  to  their  ener- 
getic borough  olectriciMi,  Sir.  Broiuuer,  to  whose  efforts 
Uioy  owed  the  possosaun  of  what  was  certainly  the  first 
electric  ligbting  plant  in  the  colony."  The  engine  was  then 
chridioned  hy  U10  Mayor,  and  the  machineiy  was  then  stArt«d 
hf  Mr.  Browner.  In  tlie  ooone  of  »  fainolMMi  h«td  afierwartl^ , 
8ir  J.  D.  Barry,  praadflut  of  tha  Bdttoitfan  CommiMion.  con 
gntokUd  KimMriqp  m  having  "  such  a  nMmifloent  lighting 
pUat"  At  ■  iDMliiig  of  tiM  Borough  Ooundl  lllbseiiuently,  a 
■pecial  vote  of  Uunk*  ms  pHsed  mm  entered  in  the  minutes, 
eipraesing  "the  ntisfaction  of  the  Council  with  the  masterly 
w»y  in  which  "Sir.  Rrtnmcr  had  brought  the  new  machinery  to 
A  completion."  TIio  iii.'ttallation  consists  of  56  arc  lamps,  with 
sD  aggregate  ilUiinin^iiiii;;  pi>\ri-r.>F  100,000 CMidlae,  nndtheooet 
of  tiM  renewal  has  been  about  £6,000. 


COMPANIES*  MEETINGS. 


BABCOCK  AND  WILCOX,  LIMITED. 

The  first  geoenU  meeting  of  this  C'empnnv  was  held  on  Tuesday 
at  the  CanaoowttrMt  BoM,  Mr.  Andvew  SMmrt,  the  ebainDan, 

prasiding. 

The  Cll&ilTnjLn  said  tho  meclinfj  waw  ineroly  statutory.  Th(< 
alkilmeiit  of  the  aiuu-ua,  which  look  place  on  July  7,  of  a  very 
astiafactory  kind,  and  the  applicants  wero  cojn[K>f^>rl  of  tho  ugontn 
•ad  offioiau  and  servants  of  the  old  company,  who  vturii  hu()|xwed 
to  lOMMr  ■omelbiiig  «f  the  merite  of  Mb  fietaat  boiler  ;  also  of  the 
hknli  end  ceaneelioiia  of  tbe  old  directorate :  and,  still  more 
nHthwtoiy,  of  naoj  of  Umm  Rentlemen  who  mv«  been  osing 
the  boOere,  and,  therefore,  knew  •omething  of  their  nwtte  and 
of  tbe  Company  as  a  toand  and  good  investment.  Ue 
regretted  Ibat  tbe  Stoek  dehange  quotation  hod  tiot  yet 
beoo  obtained,  bat  this  matter  conld  OOt  be  forced,  and  he 

h)  ped  all  the  technical  retpiirements  of  UieSteek  Exchange  would 
b4  completed  within  a  very  short  time,  when  a  quntAtion  would  be 
given.  As  far  as  tbe  IHrectora  had  wen  of  thi.-  (''<iiii<iuiy'8 business, 
<md  the  value  of  its  prrKlui  tions,  they  were  able  to  say  with  con- 
i^dence  that  it  excci^'rlrfl  tli(^ir  most  sanguine  ex |)cctBtions ;  aUo 
til!!',  thoy  wcrf  very  full  of  work,  .iTid  wprp  pm'liiaMy  f>xtending 
tl.eir  0|4.'niliori.<  in  new  tieli.i*  ivl  hotu'jnnii  iibro;iii.     In  Ljriclunion, 

i)  ,.        »Kat  00  the  next  occitsion  when  tlinv  woiilrl  h.'ivp  tlip  plpn- 

I  t  ::ir-otiDg  tbe  sharehokler-,  ho  would  '•iTtainly  he  able  to 

laugible  proof  that  tbe  Board  have  laboured  to  some  piir|io8ti. 


CMKPTON  ELECTRIC  SUPPLY  COMPANY  OF  AUSTBAUA. 

Directors:  John  Francis  Albright,  ('.E  ,  M.LE.E.,  Carlton 
Fowell  TufnelJ,  A.M.I.C.E..  William  <ieorge  Wbilfen.  .^untralian 
Committee  :  John  See,  member  of  Legielativo  Assembly,  Sydney, 
William  Trotter,  J.l'.,  A.  U.  Wbiffen. 

R^'port  of  the  iHrw-tors  presented  til  the  general  meeting  held  at 
iku  otHc^F,  Miin.-'ion  Houne  binUlint^H,  E.(.'-,  on  TuesdAj,  -Ttli  insl. 

Tli<-<  Director*  having  now  reoeivwl  from  Sydney  the  r  L-rtitif*! 
•■..il<  mentf>  of  account  made  up  to  Ma>  ls;tl,t«o  yc:itK  fnnn 
the  date  of  oommuncement  of  the  ('<iin|ktny'!4  lJlI^<lne>-'•,  have 
pleasure  in  submitting  the  -amt-  to  tho  shmi  holiiei'i,  ((»i;vtlier  with 
a  hnlance-sbeot  and  profit  and  lom  account,  niadc  up  to  tho  same 
lUte.  Tho  Directors,  however,  regret  to  ststo  that  the  Auditors 
:>  jiort  curtain  items  in  th«  Sjfdney  accounts  a.s  ljt:it)j;  insufficiently 
d(.taile<l,  ;\nd  therefore  they  .ire  unable  to  ii»k  the  f^harehoMeiM 
to  lauiei  ihv  accouuUs  horuwilh  im  final.  Since:  ihu  hu<L  muvtin^ 
of  the  shareholders,  Mr.  J.  F.  Albright  has  viititotl  Sydney  And 
other  parts  of  Australia,  where  be  examined  thoroughly  into  the 
bariness,  aod  made  ao  oxbauatiTe and  Mtlafaotoiy  report  thereon, 
wprc«Rinir  blimelf  hopeful  ae  to  fetiwe  Umimw.  Xhe  Sidney 
ewittee  have,  with  the  eooonata,  eent  hone  •  nporfc  wbiofa 
eooehed  thfo<^hont  In  aaangnine  and  oooident  tone  ea  to  the 
poi>itioii  nnd  prospects  of  the  Comimny.  Both  of  theee  reports 
c;\ii  lie  mjna  upon  application  to  tbe  Socrotary.  A  powerful  syndi- 
cate has  been  formed  in  Sydney  for  the  purpose  of  pmmntinga 
Bill  in  Parliament  for  the  electric  ligfaUne  of  the  city  uf  Sy<lney. 
This  Company  holds  abaree  in  the  indicate,  nn  l  by  the  latest 
advices  there  is  coaelderahle  hope  of  the  Bill  being  carried. 
Shnald  the  Bill  pass,  this  Company  will  materially  benefit. 
b<>t}i  iLs  engineers  and  contractors,  besides  adding  grestl^  to 
its  credit  and  mfluence.  Messrs.  Croropton  and  Co.,  Limited, 
have  reoetiily  grunted  to  this  Coro{>any,  wiiliout  (myniont 
for  ^tjOfl-R  ill,  tlie  exchiHive  right  to  carry  out  oleeirii-  work  in  .New 
Xciilutnl  under  their  |>atonts.  Busincr''*  li.i.''  fthtnnly  rei5ulle<l  there 
frsiiii,  ;in'I  'he  iiio^iXTtfl  of  future  work  are  good.  The  net  profils 
nv.^ilahle  fur  (livi.xion,  aocorduijj;  to  the  iiceompanying  .■iceuuntj-, 
alter  making  fuU  proviaioo  for  bad  and  doubtful  debts,  and 


deducting  tho  ilivideml  piiiii  in  October  last  year,  amount  to 
tl.SfVS.  fill.  Tho  DtfocLore  pro|)o-M3  to  distribute  a  further 
dividend  of  'J  [ier  cent,  for  the  year  ondin;;  .'llBt  May,  making 
with  the  interim  dividend  already  paid,  u  total  of  8  per  cent,  for 
that  year,  und  an  interim  dividena  of  7  per  cent,  jier  annum  for 
the  m?cond  year  to  31»t  May  htst,  carrying  the  bnUnCO  forward, 
[wnding  the  rc<.'eipt  of  tbe  details  from  Sydney  required  by  tbe 
Auditors.  In  accordance  with  the  articles  of  association,  Mr. 
w.  i;.  Whiffon  retires  from  the  Board  by  rotation,  but  being 
eU);ible,  oflPers  himself  for  re-eleolion.  The  andlton,  Meana, 
Payne  and  Bankea,  alae  olfar  theneelvae  for  re-decthn. 


The  following  re[«irt  of  the  meetinj,'  at  whieh  the  nhovo  rc|K)rt 
wa£  presented,  h:u<  been  tiupptie<l  t^  uh  liy  i he  SktureUiry  Oi  Uie 
Company.    -Mr.  J.  F.  Albrifihl  ocnupieil  the  chair. 

The  Baorotxiry  ^Mr.  i\  ii.  i^vos)  having  read  the  notice 
convening;  the  meeting. 

The  f^alrmaji  congratulated  tJie  shareholders  u[)on  the  im- 
pfoved  position  of  the  Company,  as  uliown  by  the  aecountn  before 
the  meeting,  which  accounts,  he  regretted,  huMuvcr,  thu  Directors 
were  not  aole  to  ask  the  shareholders  to  'pass  as  final,  because 
some  small  matters  of  detail  required  by  the  London  auditor  had 
not  yet  been  received  froaa  Sjrdnegr.  He  (the  ChaliBant  bad,  how- 
ever, no  doubt  aa  to  the  eoenraoy  «f  the  eooonnle,  wfafoh  were 
signed  bj  tbe  whole  of  the  lljrihMqr  (Bnetors,  and  ueitUhJ  by  an 
independent  Ann  of  pnblle  aooeiuitnBto  in  Sydney.  AdverUiK  to 
the  promotion  by  the  OnmpanT  of  a  Bill  in  the  New  South  Wales 
Parliament  for  powers  to  aupply  electricity  in  the  city  of  Sydney, 
the  Chairtnan  stated  that  the  Bili  bad  aJready  nassed  the  com* 
mitt<>e,  aiirl  it  Was  hoped  that  th^  would  be  aole  to  carry  tho 
Bill  through,  as  if  this  were  accomplished  the  financial  results  to 
the  Australian  Company  wore  expectod  to  be  very  large  indeed, 
to  sa^  nothing  of  tne  import-ant  additional  influence  which  the 
carrying  out  of  such  a  scheme  would  bring  to  the  Comiiany.  He 
concluciod  by  moving  that  tbe  Direetora'  report  and  atatemeut 
of  accounto-ne  fanMsed  and  tint  the  reportof  tbe  Diraetate  be 
adopted. 

Mr.  T.  R.  Tnfnell  fieooiidt^i  the  ( 'hairnian'd  rfwobition,  but 
Bfioke  at  Home  lfn;.'th  exprcwin;;  hi."  re;;ret  al  the  Sydney  e<jni- 
initteu  not  lnvintj  .^upplle  I  the  whole  of  the  information  reipiired 
by  the  London  Itoiin!  and  I'iroctors.  The  resolution  \viv,«  put  to 
the  meeting'  and  i  iitried  unanimously,  as  wa.s  aUo  a  ro.solution 
deehirinr;  additional  dividends  of  2  per  cent,  for  IStiu,  making 
H  (H.jr  eeiit.  in  all  for  that  year, and  en  interim  dividend  «f  7  per 
coul.  for  1891. 

The  retiring  director,  Mr.  W.  <!.  Whiffen,  was  unanimously  re- 
eleot«<l,  and  a  resolution  voting  .'iO  gnineos  |>cr  annum  each  to  tho 
Uiroctore  for  their  services,  the  maximum  sum  which  tbe  Direetora 
would  agree  to  aooopt,  notwithstanding  a  proposal  to  vote  a  larger 
flonm,  wea  ahM»  peaaed. 

The  anditon,  HeHn.  I^yne  end  Babha.  were  te  eleetaa,  aod 
the  Bwetiwg  ehwad  with  the  niual  veto  ef  thanka  to  the  Ghaiinan  - 
and  Secretary. 


COMPANIES'  REPORTa 

MOimVIDEO  TBLEPRORB  OOHPAHT. 

The  re;iort  of  the  Directors  for  the  year  ending  .luly  .'{Iwt  la.'<t 
!.how.*  that ,  ineludinfr  the  bftlanee  of  *.'1H4  broupht  forward  from 
la«l  year,  lliere  i.^  a  prnlit  uf  t'4.'j"0.  afier  iirovuliiivj  for  all  working; 
6Xi>eiu«ea  in  Montevideo  uiid  L.oadun,  and  after  writing  oil  £115 
for  proportion  of  preliminary  expenses  and  £20  for  depreciation  of 
furniture  at  head  office  and  in  Montevideo.  The  Directors,  being 
iofluenoed  by  a  desire  to  strcngthon  tho  position  of  the  Company, 
feel  that  the  only  course  open  to  them  ts  to  reoommend  that  toe 
sum  of  44,800^  aa  adviaed  by  the  Anditore,  be  added  to  the 
depcedntion  fund,  and  the  balanee  of  £470l  9t.  lid.  be  eaztkd 
Corwatd  to  next  year.  In  view  ef  the  almmt  eenapleto  eollapae  of 
ecBwntee  in  the  River  Pleto  during  the  year  new  eompleted,  the 
Dhreetora  feel  that  there  ia  eame  lev  eaagratnlatlen  In  the  praeint 
poaiUen  ef  the  Cbmpany. 


CITY  NOTES. 


city  and  Sonth  London  JBLallway.— The  receipts  for  the  week 

ending  October  '25  wore  £766i  af  oompazed  With  X!9i  for  tbe  week 

endinjr  October  18. 

Western  and  Brazilian  Tolo^apb  Company. —The  reeeii>tt( 
(ui  hi.it  we. '  .  aiter  dtduciiag  17  jjcr  cent,  payable  to  the  Lonaon 
I'latino  Hr:i/ilian  Company,  were49»308» 

The  Saatem  Telesraph  Coinpany  announce  the  pe»niei>t  by 

warrants  on  Nov.  2  next  of  interest  for  the  half-year  ending °Slet 
inst.  oo  their  4  per  cent,  moclgage  debenture  stock. 

Chaage  ef  AMreea.— Mr.  Sklney  h  Court,  A.1LI.C.E.  nad 
B.B.I  eonanlUng  eleotiieal  engineer,  baa  raaaaved  innk  fl,  Qieen 
AnnePa-gato,  toll,  Little Qaeen-et(eat»  Weatnlaater,  B.W. 

Indo-Xonpenn  Telscrmpb  Ceaspaay.— The  IKrectors  have 
dedarcd  an  interim  dividend  for  the  half-year  ended  June  30  at 
tbn  rato  «t  6  per  eent.  per  ennnin,  free  ef  ineouM  teX|  paynUa 
after  Vovembw  1. 

ConaoUdated  TeleplMae  Company.  —  The  Directors  have 
declared  tho  usual  intorim  dividenda  for  tho  half  year  of  6  per 
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cent,  on  the  prefcrTcd.  nnd  5  per  cent,  on  the  ordinary  shareii, 

Vc-th  Iw  ;ri'-nri-.--'  tn%.  ible  on  Novr : 1 1 ': 1 1; r  Hi, 

Kleetrlo  and  G«neral  Inva«ta«nt  Company. -  At  a  )'.0(ir(l 
meeting  held  on  Wednesday,  the  Director*  doclarod  an  iniorim 
dividend  on  the  capital  paid  b|>  ob  the  ordinary  shoree  at  the  rate 
of  20  per  cent.  |ier  annwn  fPC  tiM  tix  BMMllitMiDg  N«V«Bli6r  80^ 

payaole  on  that  date. 

Kztanalon  of  Bualoeaa.  —  Moisont.  Andrews^  niul  I'reece,  of  the 
Borough  Millf,  Knidfonl,  inform  that  ihoy  hnve  |iurchaj«ed  the 
electrical  enfjineering  bunine.-s  of  Mowrii  Cecil  Wray  iitid  Co.,  3, 
Albion-court,  Bmtiford.  Mr.  Wray  haa  accepted  an  apiwintinent 
with  Meaar*.  Andrews  and  Preeoe. 

Tateat  Ageaoy  — Meaara.  David  YoanK  and  John  T.  Koowlea 
announce  that,  havine  resigned  tb^r  appointments  wltll  UwMS. 
HoseUinF-,  T>ike,  and  Co.,  (latent  ng-nntn,  they  have  oolUMDBed 
buitin«8e  on  their  own  aoooant.  undur  ttio  iirni  or  style  of  D>  YOMnf 
aiwl  Co.,  at  11  and  12,  8ou thampton- buildings,  W.C. 

year  ended  Jane  SO  last,  the  Directors  propom  divideiKlB  at  the 
full  rates  on  the  first  and  second  preference  abarM.  with  a  distri- 
bafcioo  of  !•.  por  ahara  on  tiaa  ordmuy.  Tba  warn  of  £S,000  la  to 
bo  plaood  to  mom,  Vevditit  A,8SS  to  bo  ooniad  forwanl.- 

aiM(Mlo»  or  PaMuuMm.-'Umm,  Viotekik  Brown  and 
Bawd  W.  Biihop,  trading  u  tko  WoIhD  Btotitel  CMupany, 
Brid«ooiirMt»  WalMU,  bwvo  liiMobid  mttutiMp.  All 
ino  to  tbo  firm  wul  bo  xoooivoil,  oaa  all  oolatoBding 
iwtUbepaiit  by  Sir.  Fiodorlok  Browo,  wbo  ia  eacigring 
OB  tbo  bmalBaaa. 

Weatani  mad  BraaUlaa  Talagnvll  Ooapaay.— The  Directors 
have  decided,  after  placing  £85,000  to  the  reserve  fund,  and 
£OySSS.  l€a.  to  the  d^entm  ndaoMtiOD  fud,  to  raoommnnd  at 
tbo  IbrtboontBg  mealing  •  divldana  of  por  tbaro,  free  of 
toooow  tax,  orM  tbo  ratoof  £4  per oenit.  per  for  the  six 

montba  ended  Jone  SW  last,  behkf;  tbo  oane  aa  lor  tbo  oorraiipond- 

CromptoQ  ami  Coaipaay.— An  extraordinary  general  meetinpr 
of  this  ('om(iany  ix  to  be  held  at  ttiu  o(lic!cK,   Mjinaion  Houhc 

buildings,  L.C,  on  Tuesday  next,  at  3  p.Rt.,  to  consider  uiid  (josK 
a  reaolution  increasing  the  capital  by  tM  iaane  of  lU.OUO  additional 
preference  abarea  of  £5  each.  Tbia  ia  witb  the  view  of  obtaining 
mro  workiog  oasUol  nooaaaltotod,  «o  oi^  tbo  Boardt  by  tbo  oaa- 
tlonadgrowtSof  ibobniinoH.  Ifvothonaandof  thaabovoaharaa 
.orotoboofiimdiirMai  par,  nnd  tbo  woond  StiOOO  noervod  loro 
» at  a  paanittB. 


07. 
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17MB. 

17m 
nan. 

17807. 
llfllB. 

17d71. 
17174. 
17W4. 
1W03. 

laoii. 


Imprcmsmeata  IB  aad  relating  to  alectrtc  metera. 
Richard  Normao  Looaa,  8,  V^otbontOM^boildiBga,  B%h 

Holborn,  I/jndon. 

Inprcivonionts  In  olectrlo  Umht  uttlnK"  JivmcH  Ariiin 
Loa,  .iamM  Francis  I^a,  an:;  Aitljur  ilcnrv  l^.i,  IV-Uf,'' 
Weme  Work»,  Shi'_\', -/mi  y,  Su1m|j 

Jinprovemeats  lu  tel^phoLio  a^jparatus  or  In  telepliealo 
IZLBtnimcntA.  and  in  coLn-coaCrQilQd   mcclinaLsai  tor  oao 

wtUi,  or  In  ooiineouoa  with  aamo     I  lu  ii^rick  .Tohn 
i'aliner,  Florenvillo,  Dawlinh,  Devondur 
Improvomaato  la  wall  gtaga  tor  alaetiie  itj»>ti»j 
WUliam  TbaoHo  PMhad,  19,  lUfaoa-iilaaak  M^^tan, 

London. 

tnprovemeata  In  the  meaaa  tor  praraatlag  ahart- 
ttlrealtiac  in  eiectrieal  appiorataa  llttlaga,  laoiip> 
hoMara,  ate.    Hetiry  Gboriao  Oovor*  61,  Ttamy4iaod, 

StraaUiam-biU,  Sorrey. 

SSpbS^slriiiMn,  66,  yiotariiEMn^LoBdan. 

la   4jraaiea     Joseph   Qbopbid  and 
Swii*  Watoey.  2,  East-parade,  Leeda. 

aad  ayparatna  tor  traaaiaittljis 
aatofnwblo  aaaaagea, 
Pbflip  Attmr  Novtooi  6^ 
Braam^bvildtogi,  Lomdoa.  (Utaha  Ony,  Uaitad  Stalaa.) 
(Complete  speoifioation.) 

Insyravaasaata  la  alaetrlo  elaak  wtodara.  James  WUliam 
Da  Lan^  and  Charles  Fraaklyo  Do  Laoey,  i),  GbaMory' 
lane,  London.   (Complete  speoificalion.) 
InproTementa  in  Insalatlon  tor  eteotrla  eooduetora. 

(CharleH  Theliflmar  .Snedekor,   United  States.}  Harry 
Allen,  18,  I'.wrk  irju't-mii  >lrc<_'t ,  S;r!M;il,  Lutr.iji 
ImprOTemoBta   La  naA  reXatlnc  to  olsotrio  battarlaa. 
Berahard  Scheithaucr,  45,   SoutliaflipteB.bofldlagib  Iab- 

doii.    (L'onni>lotc  i<j>©citicAtion.  j 

ImproraBii] Dta  in  railway  alootrlc?  block  ilfcnal  systems. 
John  La  Hurt  and  William  Herman  Agrioola,  i>ii,  Chaacery- 


) 

Ooro8n2I. 

In   talapfeoaa  owtti 
Wlialkgr,  Balabgr*  bmt  WantoglOD,  Ch«*bira, 


Alfrad 


1(1043. 

laow. 

1H093. 

18007. 

1814S. 
18162. 
18176. 

18199. 

laaus. 

18207. 

IS'.'' I. 

18206. 


189801 
18S90. 

IS.'llN. 

i.s:uH. 


iBspreveneBta  ta  eliaia  tetta.   WQUam  Oaorgo  <3«ocb, 

Xieotrioai  oooatlaj;  apparatna.  Frederick  William 
(;ulby.  38,  Gbaaoii7>laM^  London.    (LovIb  Genbortk 

Fr&itoe.) 

Xmprovemonta  in  Ore  alarm  telegrapha.   Jmmb  Baulky 

(ireenwood,  2x,  llatton-fjarden,  Loudou. 

New  or  Improved  nutoraatle  0lraillt.«lO0lac  dSTloe  for 

olootrlo  are  wiarms.  Krneet  James  Elklngton,  N'orful^k 
Houinc,  Norfolk -street,  London.  (Tho  Compahia,  Elec- 
tr icista  oontru  1  ii  cendioa,  Spain . )   (Complete  spociiicauon. } 

OcroBKR  "22. 

laproYeataota  ta  galraalo  battariea.  Cah'in  N<»tbaniel 
Sonther,  i5,  Southampton- build  ing«,  London.  (Date 
applied  for  under  Patooto  Act,  1883,  Bao.  lOS,  Marob  23. 
ISVI,  beiui;  dale  of  appHoatlOB  111  Uattod  SlolOi.)  (OoBk- 
[dete  specification. ) 

In  tba  aatbod  or  monattag  atoraca 
Hear;  Alexander  Mavor.  William  Artbnr 
Gottiaaa,  and  San  Mavor,  82,  St.  Yinaaat-atreat.  Olaagov. 
Improveataato  la  aloetrMal 
Uunry  Charles  Cover,  28, 
(Completo  apaortioatloii.) 

to  tba  evayUag  ef  I 

Albort  Gay  and  Bobort 
Biamtnoad,  48,  LtaMMdnVinii'flalda,  Londaa. 

ImproTeaMnta  In  and  oeaneoted  wUh  talaphoiio  aaefcanga 
switoheo.    Aioxawder  Marr,  70^  MarbaMtraot,  Ma*- 

clioatur. 

Improveroenta  In  dynamometara  or  forca  meaaoroa. 
(/uoruf  Richard  FcwLlclh wftito,  I_'-4,  1  j.i  k  lu^ui,  Aslon,  ncjvr 

Binr;r,^-I,,L-,,. 

Improv<;^outa  In  electric  tolapboncs     Arthur  TlioinM 
(-oilier,  T",  .M'iik''i  -'.rLi.t,  .M  ii'iriii::^ri.M  . 
ImpreTcments  In  electricity  otetera    Bietnons  Brothers 
and  Cn  ,  Limited,  and  Frasoto  OUmob  Bally.  68,  Soatb- 

uniptoo-buiidinjTH.  Ijondon. 

Aa  improred  process  for  tho  clcctro-dcpoHftlon  of  rnr-.iiil 
apea  tiM  aorfaco  of  glass,  porcoiuln,  rhitia,  oarflMB- 
war*,  aad  other  materials.  .Arth  n  :-^r-j  .ipn  Ford,  65, 
Ctumoery'lane,  London.   (Uonri  I'ottter,  France.} 

OoioaiK  94. 

Jobnaoa,  SB,  Soathamptoa-biiildloKs,  London. 
iBpravatoanta  Is  atoatrlo  awttobaa.    At<remon  Bwtoit, 
Cbbden-buildinf^,  Corporation -street,  tiirtuiughAm. 
ImprovMBaata  la  awttalMa  tor  aleetrte  Ughtiac  Andreas 

Fctcr  Lundberg,  IH,  Fnlham-plaeo,  Paddington,  London. 
Ad   Itaprovod  lUivlco  for  iruoljiK  tho  oommatators  of 

d> namo-elcotrlo    maotUnGS.     llujiju  ilirMl,   11,  FurniMiI- 

,-1  .'-i-..-: .  ll.'l  u ,  London. 

An    Uuiirovod   eleotrloa)  safety  switch.     (ieor);c  Lewin 

Hall,  lot),  \'lcroi  l;i  I  [ -.  <  .'iv.iiM  iy  Inlic,  l.'ir.ilon. 

Improvemouta  In  or  coi>a«ict«d  with  the  distribution  of 
electricity.  Thoiiiaa  I'liiker,  .lohn  liaiuld  Woodwaid, 
and  Eklmund  Hoott  (iustave  iiees,  47,  Lincoln'i<-tnn-tielil», 
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SPECIFICATIONS  PUBUSHEU 
1680. 

altanv»,  oto.    Siamooo.  (StoMOo.) 
odltloB.)  6d. 

1882. 

ihIbbo  woUmi.   Ayttoa  and  Firry.  (Seoond 
.)  lid. 

Ifl8a 

18805.  Pyaa»».elaetrte  maelilaaa.    Holmes.  6d. 
19049.  Xleatrle  Ughtlag  aitpUaajaa.    Muirbead.  Od. 

1S91.  ♦ 
10200.  Xleetrlo  aliDoUing,  etc  ,  in  tralaa.    Shiels  and  Elliott. 

8d. 

14882.  JBOOWte  light  holders.    8a^.l){o.    (Ravaga.)  Od, 
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NOTES. 

Newoastl*.— Th*  pUnt  of  the  N«w«Mtle  El«6feric 

Supply  Company  is  bein^  extoruled. 

Khotinsky  Lamps.— Captain  Kbotinsky  has  gone  to 
Bruil  to  Mtabluh  a  maattfaatory  of  ineuidaaoent  hmpt  in 

that  cou'iirv 

Traia  Lighting  ia  Anstralia.— The  South  AustiitliaQ 
GoTernment  U  »boat  to  reintrodtioe  «l«ctrie  li^btiug  on  its 
int«r-colonial  lines. 

Africitn  Atlaatie  Cables. — Tho  French  papers  an- 
nounce tbat  a  submoriDe  cable  wiil  shortly  be  laid  between 
PiBRMmbwo  And  Stoagd. 

Crystal  VnlM*  fclWbltton. — We  are  pleased  to  hear 
that  some  of  the  more  notable  exhibits  at  the  Frankfort 
Electrical  Ezhihitioa  will  be  transferred  to  the  Crystal 
Palace  Ssliibttioo. 

Telephones  In  Bolginm  and  Holland.  —  The 
directors  of  the  Belgian  and  Netberlsnds  Telephone  Com- 
psoiss  are  eomidaring  a  lelieBM  for  ooniMstbg  the  tyatems 
of  the  two  countries. 

Fire  Alarms.— The  tender  of  F.  £.  Stnsri,  of  Twicken- 
ham, has  been  accepted  for  fitting  at  tbs  Halifax  Fire 
Brigade  Station  an  electric  call  system  Trooi  tbs  mtduoom 
to  firemen"?  Iwdrooin  for  the  sum  of  £tO. 

Japanese  Telegraphs. —-The  Great  Northern  Tele- 
graph Company  ttsts  tkst  ths  Jspssflse  Isod  Knot  vbkb 

were  interrupted  beyond  Hiogo  and  Osaka  on  October  98, 

owinp  toati  earthquake,  have  now  been  restored. 

SUiyL — At  the  Khyl  ImproTement  Commiseioners' 
meeting  on  Ifondsy,  s  motion  by  Mr.  Qreenbslgb  that 

the  cost  be  ascertained  of  a  jiLitit  from  an  electric  lighting 
company  to  light  the  streets,  promenade,  and  shop*,  was 
defsaCed. 

TvKWV' — Afc  Tovqnay  Town  Awoeiation,  on  Monday, 

a  letter  was  read  from  Mr.  E.  Appleton,  pivincf  details  of 
electric  tramways  in  Switzerland  j  but  the  meeting  did 
not  eonsidnr  a  adieme  of  eleetrie  tramways  to  be  praetieable 
fcHT  Torquay. 

Institation. — Tho  Institution  of  Electrical  Engineers 
will  upeii  tho  coming  season  with  a  paper  on  "  De^ription 
of  tho  Standard,  YcAt,  and  Ampere  tfeter  used  at  the 
Ferry  Works,  Thame*  Ditton,"  by  Captain  11  R.  Sankey 
(late  RE.),  member,  and  F.  Y.  Andersen,  associate. 

Whiteohapel. — Tenders  are  to  be  inrited  by  the 
Whitechapal  Board  of  Works  for  lamps  in  various  thorough- 
fare.-!,  and  a  special  meeting  of  the  Board  will  shortly 
held  to  consider  the  question  of  applying  for  a  provisional 
order  for  ths  pnrpOM  of  Ughting  tbs  diatciet  by  sisetrfe 
light. 

Isle  of  Man  Ejchibition. — An  area  of  about  20  acres 
has  been  secured  at  Belle  View,  Douglas,  for  an  inter- 
national exhibition  to  bo  belli  ill  the  Isle  of  Man  in  June 
next  year,  Mr.  Henry  W.  Pearson,  of  Lirerpool,  is 
general  manager.  The  exhibition  is  be  lighted  throughout 
with  elsetrie  light 

ItTg^T^I  Tkwiwava. — Work  under  the  Violante 
Concemion  for  a  railway  from  Nino  Perdido  to  Coyoacan 
and  the  Pedreral  quarries  has  been  commenced.  The  con- 
tractor is  Mr.  Estanislao  Zayas.  Mules  will  be  employed 
at  Hist  on  the  new  line,  and  it  ia  contemplated  sfterward!; 
to  erupioy  «i«H:tricity. 

FariSi — ^The  demand  for  the  electric  light  at  tbe  mani 

cipal  station  of  the  Ilalles  Centrales  has  now  exceeded  the 
supply.  It  is  hoped  to  obtain  anautboriaation  for  purchase 
of  a  let  <4  aeotmalators,  onttl  whieb  tins  the  applicants 


are  at  liberty  to  be  supplied  }xy  prirats 

within  the  municipal  district 

Darenth  Asyltim.— The  Metropolitan  .A  «iyl urns  Board, 
on  the  recommendation  of  ibo  Darenth  ABylum  Committee, 
accepted  ths  tsndsr  of  the  Jensen  Electric  Bell  Company 
(Messrs.  Woodhouse  and  Rawaon,  proprietors)  for  main- 
taining in  efficient  order  all  the  electrical  apparatus,  at 
£76  a  yesr,  for  a  term  of  three  yssra 

Newcastle  Library. — The  Newcastle  public  library  is 
being  fitted  throughout  with  electric  light  at  the  cost  of 
£600.  The  contract  has  been  given  to  tho  Electrical 
Supply  Company,  Pandon,  and  the  installation  will  be 
carried  out  in  direct  consultation  with  Mr.  Hoaviside,  cbisf 
of  the  Newcastle  Post  Office  engineering  staff. 

Berly*!  INnefeosT*  — Menn.  Alabaiter,  Chtebmiit^ 

and  Co.  announce  that  they  have  purchased  the  copyri^lt 
of  "Berly's  Electrical  Directory,"  which  will  be  hence- 
forward published  at  the  Eltclrioal  Rmew  office.  Mr.  J.  F. 
Chase,  who  for  se^srsl  yesis  past  sdited  and  manned  this 

puhlicatinii.  continues  his  connection  as  heretofore. 

BarnUm  Park.— The  first  sod  of  the  railway  to 
Barnton,  oeir  Edinbureih,  was  turned  last  week  by  Lady 
Maitland.  Bamton  will,  when  the  railway  is  completed, 
be  a  favourite  suburb  of  Edinbnr<2;h.  About  400  villas 
are  shown  on  tbe  plan,  and  the  estate  is  regarded  as  a 
f aToonbls  ons  for  a  central  lui^y  of  sisotrie  li^^t 

Appointment. — Mr.  Clement  Leaper,  writing  with 
reference  to  our  notice  last  week  of  his  appointment  at 
Taunton,  says  he  wse  never  engaged  at  the  City  Guilds 
Institution,  as  might  appear  from  that  note,  but  holds 

teacher's  certificates  (honours*  in  electric  lighting  and 
ti'aimmissioii  of  power,  electro  luetailurgy,  and  photography. 

Mottt  Blame  Olissirwatnry.— ML  Janwsn  has  reported 

to  the  Acad^mie  des  Sciences  with  reference  to  the  proposed 
oheoivatory  on  Mont  Blanc,  that  he  has  sunk  two  zigzag 
paths  nearly  30ft.  deep  without  meeting  rock.  The  cuttings 
are  to  be  continued  next  summer,  and  if  rock  is  not  found 
M.  JaniMD  thinks  an  observatory  might  be  erected  on  the 
•now. 

Telephone  at  OrawMwad. — ^At  tbe  Giavesend  Town 

Council  meeting,  a  letter  was  read  from  the  N  i'innal  Tele- 
phone Company  staling  that  any  peraoa  nob  a  auUcriber 
would  be  able  to  go  to  tbsfr  catt-rooms,  and  by  paymsnt  of 

3d.  speak  to  any  sub  ■  ribi  r,  and,  further,  that,  if  found 
practicable,  a  fee  call-room  would  be  establisbcd  in  the 
sorrottodiog  villages. 

Wood  Palp  Boavii^ph^BsariBgi  oonstrtM^  of  eom- 

presied  wood  pulp  are  the  outcome  of  some  ingenious 
mechanic.  Combined  with  graphite  they  require  no 
lubrication,  and  greatly  reduces  the  friction.  The  com- 
pound can  be  cut  or  diilled  like  metal,  and  is  almost  aa 
hard.  A  dynamo  is  stated  to  have  been  fitted  with  these 
bearings  with  SBtJefsctoiry  rseolCs. 

Coast  TUopi&oaoa. — Telephonic  communicadon  bss 

now  been  successfully  cistabUahed  between  Mount  Wise, 
Devonport,  tbe  breakwater  fort  in  Plymouth  Sound,  and 
Fort  Pleklseombe,  on  tbe  westsrn  shore  of  tbe  bsrbour. 

The  work  has  been  carried  on  under  great  di^lrciil'i'.Ms  uvririi,' 
to  the  bad  weather,  a  large  pinnace  having  been  dashed 
upon  tbs  rocks  and  barlly  danuged. 

Nolooa  <LaiMO.).— The  Nefaon  Oss  Committee  have 

h  i  l  bofore  them  the  draft  acreement  proposed  to  be 
entered  into  by  tbe  Coqioratioa  and  customers  as  to  the 
supply  of  tbe  electric  light.  This  was  approved,  end  tbe 
committee  resolved  that  tho  hours  of  supply  l>e  determined 
by  the  sub-eoramittee.  Tbe  gas  engineer  was  instructed  to 
prepare  at  once  a  speciiiostiOB  for  sleetric  li^tj>ur|>gsg^  Googlc 
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llBdU«3r.— The  FineUty  Local  Board  Imto  deetdad  to- 

talce  Btepa  to  apply  for  a  provisional  order  for  electric 
lighting.  The  Electric  Lighting  Committee  has  risited  tome 
of  the  metrotMliteii  geneimtiiig  itetioiis,  and  an  oUbonito 
report  hw  been  prepared  by  the  engineer  and  sarveyor  to 
the  Board,  Mr.  F.  Smythe,  who  recommends  the  trans- 
Uumtx  system  with  an  alternating  current,  the  esbimated 

Artistio  Lampposts. — Great  outcry  baa  been  made 
in  Paris  over  the  arc  kmpposte  in  the  Place  du  Garroiusel, 
whUlh  hats  been  dseeribed  as  "  gibbets,"  out  of  plaes  iHth 

the  beautiful  architectural  surroundings.  They  are  to  be 
oruamented  and  gilded.  At  the  Palais  de  Justice  the 
bmps  ham  lately  been  improred  in  a  highly  ornate 
manner,  both  as  to  the  posts  and  the  Untsnw  on  dther 
side  of  tho  ETToat  staircisp  of  the  T^aw  Courts. 

Books  Reoeiysd.— "  The  First  Book  of  Electricity 
and  Magostfam,  for  the  nae  off  Elementary  Scienoe  and 

Engineering  Students,"  by  W,  P.  Maycock,  M.1.E.R 
London.  WhitUker  and  Co.  Price  2a.  6d.  "  Popular 
Eleotrie  Lighting,  being  Practioal  Hints  to  Present  and 
Litending  Ussra  «f  Bsotris  Energy,"  by  Captain  K 
Ironside  Bax,  general  manager  of  the  Wcstmiostsr  Electric 
Supply  Company.    Biggs  and  Co.    Price  28. 

IkivsnisM.— The  electrfc  light  seeais  to  hats  bson  a 

test  <j-i<  :>ion  at  the  meeting  of  electors  at  luTsmoM  on 
Monday.  Moat  o{  the  candidates  were  in  favoar  of  the 
sdienie,  while  some  szpraned  nneertahitj  as  to  the  extent 
of  the  water  supply  and  the  wisdom  of  the  experimsnt. 
The  general  sense  of  the  meeting  was  fully  in  favour  of 
the  steps  taken  by  the  Police  Commissioners  to  enquire 
fully  into  the  scheme  for  electric  lighting  bsfors  spsnding 
XIO.OOO  on  ^swork  extensions. 

SoBthamptOB. — ^There  have  been  remarks  parsed  on 
the  wild  tendering  for  eity  offices  in  the  eieetric  lighting 
tr.ide,  but  the  recent  result  of  tenders  for  the  Southampton 
Harbour  Board  would  seem  to  be  a  noticeable  caf^e  of  mis- 
judgment.  The  tenders  were  for  eieetric  light  fiitinga  for 
the  pier  (Messrs.  Lsmon  and  Puole,  enginescs);  that  of 
Mr.  F.  Shalders,  Southampton,  for  £575,  was  accepted, 
heiog  the  lowest  of  15  tenders,  of  which  the  highest  was 
£1,909,  three  and  s  half  tisMS  ss  mocL 

Croydon  Tramcttrs— At  the  Croydon  County 
Council  mooting  last  week  a  letter  was  rwi  from  the 
Eleetrie  IVanear  Syndicate  asking  consent  to  run  eieetric 
car^  on  the  Jarman  system  with  storage  batteries  on  the 
lines  of  the  Croydon  Tramway  Company.  Councillor  Fobs 
handed  round  a  photograph  of  the  car,  and  pointed  out 
that  the  running  was  expsrimental  and  for  s  few  weeks 
only.  A  resolution  was  passed  giviiip;  consent  withunt 
prejudice  to  the  rights  of  the  Corporation  and  subject  lo 
withdrawal. 

Colchester  School  of  Art.  —  The  school  of  art  at 
Colchester  was  temporarily  lighted  by  electric  light  at  a 
lecture  on  ■*Ths  Wondenof  Cfolour,"  given  by  Mr.  Charles 
Bsnham  on  October  27.  The  eflfect  was  greatly  admired, 
and  the  question  of  the  electric  lighting  of  the  school 
throughout  has  been  mooted  by  Mr.  Paxman  and  supported 
by  the  committee.  The  successful  effects  realised  in  paint- 
ing from  the  life  in  the  evening  following  the  lecture  cona- 
pletely  proved  the  ne«l  for  this  superior  quality  of  artificial 
lighting  lor  art  purpoiss  to  the  ohvioas  benefit  of  tbs 
school. 

Oommissioa. — In  the  Queen's  Beach  Division  on 
Wednesday,  the  esss  of  Miiirhead  v.  ths  IMbentare 

Ouarantee  Investment  Company,  Limited,  sans  before 
Mr.  Justice  Denman  and  a  special  jury.  It  was  an  action 
to  HNNifer  coaunissioo  for  the  introduction  to  the  defendants 


of  the  St  Jsmes's  Eleetrie  Light  Oompsny,  who  reqidnd 

capital,  which  was  8Uj)[)lied  by  the  defendants.  Mr.  Firiln) , 
Q>C.,  was  counsel  for  the  plaiotiff,  and  Mr.  JeU  for  the 
defendants.  After  the  aetlon  had  made  some  pnigNHs 
settlement  was  arrived  at,  and  judgment  was  Sntsisd  for 

the  pbintifl  for  £1,200,  without  coats. 

Menagerie  Mghtiag. — Mr.  Frank  Boetock,  so  we  are 
t<^  has  had  a  eompleto  eleetrie  light  initalhition  fittad  ap 

for  his  travelling  menagerie,  and  his  lead  has  been  followc'i 
by  both  bis  brothers.  Such,  we  hear«  is  the  success  that 
thiM  instatkbion  hsTn  tsd  to  nfns  Qthnr  orders  hebg 

given  to  the  same  firm  within  a  few  wuAs.  Portable 
engines,  driving  the  dynamo  by  a  belt,  are  stated  to  be 
used,  but  such  an  arrangement  would  necessitate  two  port- 
able waggons.   One  of  Hay  ward  Tyler  and  Co.'s  portalils 

plants  on  one  carriage,  as  d&signed  for  the  Kidderpore 
Docks,  would  evidently  h«  more  suitable  to  this  purpose. 

Bleotro-Ctieniioal  TrauBformer.^A  new  idea  in 
transformers  is  the  invention  of  Mr.  Turner  D.  Bottoms^  of 
Hoosick,  N.Y.  Instead  of  using  mechanical  or  ordinary 
electrical  means  of  transforming  currents,  he  uses  the 
ehemieal  roactions  to  ebsnge  sHamaliiig  eurwrts  is  a 
direct  current,  The  transformer  has  four  asymmetric! 
conductors,  each  consisting  of  a  containing  vessel  filled 
with  an  eleetroljrte  of  saT|diorie  aeid  or  a  salphato  with  sb 

electrode  of  inoxidisable  material  and  another  electrode  of 
aluminium.  Theso  arc  so  connected  together  that  currents 
of  one  diroetion  only  can  pass  throogh  two  of  the  eon- 
ductors,  and  currents  of  the  other  direction  through  the 
other  cotiductora ;  both  join  at  eomvuMi  poles  to  form  a 
direct  cuireoti 

Three-PlwM  bosuidesoent  Lamps. — Herr  Doliro- 

Dobrowolsky  has  been  carrying  out  some  curious  and 
interesting  experiments  upon  the  efTect  of  the  three  phsM 
current  with  incandescent  lamps.  In  these  circuits  the 
motors  are  connected  to  each  of  the  three  wires,  but  the 
lamp.s  may  be  placed  in  pamllel  across  two  wires — between 
the  neutral  point  and  any  of  the  three  conductors.  All 
three  eondnetoro  esn  also  be  nisd  by  having  s  three^nded 
filament.  Mr.  Dobrowolslcy  has  accomplished  this  by 
having  some  specially  constructed  lamps  made,  having  s 
V-shaped  filament  with  a  third  braneh  attaehed  to  tki 
point.  The  three  filaments  are  of  the  same  diameter.  ^ 
result  of  the  fact  that  the  total  of  the  strength  of  a  thre^ 
phase  eunrsnt  is  nil. 

Cartons  Aootdoat  »t  OholmaflMrd.— An  accident 

which  recently  occurrerl  at  Chelmsford,  and  which  ha.^ 
been  somewhat  widely  reported,  is  interesting  in  ooe 
respeet— that  it  shows  that  ths  use  of  overhead  wires  nujr 
in  some  cases  incre.tse  the  ."iafely  of  the  public  instead  of 
being  dangerous,  as  has  been  so  often  stated  by  their 
opponents.   A  runsway  omnibus  passing  through  the 

narrow  street  which  leads  to  the  station  came  in  cotitict 
with  one  of  the  arc  lampposts  with  such  violence  as  to 
broah  off  an  exceedingly  mssRive  easting  at  the  grouoil' 
line.  If  the  wires  had  been  underground  the  polo  would 
have  fallen  into  the  street  and  probably  caused  lerioiis 
damage.  As  it  was,  although  broken  short  ofl,  it  was  bsH 
upright  by  the  system  of  overhead  conductors  atucbed  to 
it,  and  no  daoii|p  was  dons  to  anything  but  ths  are  Isotp 
itself. 

WWMCfenr — The  reeent  canvass  by  Mr.  Oswahi  Sweie 

of  the  citizens  of  Worcester  ai  to  their  willingness  to  take 
tbe  electric  light,  resulted  in  promises  equivalent  to  abooi  i 
14,000  10  c.p  lamps  being  provisiooally  given.  The  prits  J 
suggested  was  7d  a  unit,  eqosl  to  gss  at  4s.  6d.  per  1,000 
feet.     Many  of  the  return^?  were  marked  "provided  * 
storage  system  were  used,'  and  toia  ieeling  '^O^^^^'fc 
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very  poneral.  The  catbedral  would  reqtiire  2,000  lamps  to 
light  it  properly.  The  poet  office  wanted  a  considerable 
rednetioii  in  prioe.  The  Tietoria  Institute  would  require 
current  for  their  Ial>oratnric8  ami  motors.  Tho  railway 
company  would  enter  into  a  contract  at  a  fixed  price  |)er 
iMnp  per  year.  Mr.  S««t«  wm  psid  •  fee  of  15  guineas 
f  r  his  services,  and  the  question  wae  referred  to  a  Bub- 
committM  with  the  hope  that  ■omntiiinig  fnt/tixtl  would 
bodoffie. 

Presentation.— Last  week  Mr.  T.  A.  F.  Cutler,  on 
hohalf  of  the  whole  sufT  of  the  Bath  central  electric 
lighting  station,  presented  Mr.  R  Deakia  with  a  hand- 
aome  writing  and  rtatioDery  eabinei,  abo  m  amlMr  and 

silver  mounted  briar  pipe  in  case,  which  bore  the  following 
inecriptioa:  "Bath.  m91— Pr«8entad  to  Mr.  B.  Deakin, 
from  the  etdF  of  tbe  Bith  Elaetrie  Light  Work%  with  their 
kinrlest  regards  and  best  wishes  for  hia  future  success." 
Mr.  Deakin  was  from  1882  to  1890  in  charge  of  tbe  Brush 
Company's  Gsrdifi  lighting  station  and  South  Walas 
business,  and  was  appointed  senior  engineer  afe  tbe  Bath 
worKs  in  January,  1891,  which  position  he  is  now  vacating 
to  andertake  the  charge  of  the  extensive  lighting  station 
whioll  the  Brush  Electrical  Engineering  Comjjany  are  at 
present  eqnippiog  for  the  City  d  Iioodon  £liotne  Snpply 
Company. 

■dimbmfli  Twuiwrayii— With  referanee  to  the  eon 

tiniiance  of  the  Edinburj^lh  tramways  concession,  the 
Corporation  have  bad  a  consultation  with  the  directors  of 
the  Sdinhuii^  IVamway  Company,  and  suggested  the 
statu  quo  should  be  maintained  for  luiother  three  years. 
The  tramway  company  asked  for  10  years,  not  believing 
that  by  the  end  of  three  years  the  question  of  mechanical 
traetion  would  be  sufficiently  Mttled.  By  the  end  of  ten 
it  waa  expected  great  advances  would  be  made  in  tramway 
propulsion,  and  tbe  question  of  cable  vfrsus  electricity  fully 
setded.  It  is  to  be  hoped  it  win  be  settled  long  before  this 
time  now  fhit  fhe  electric  tramways  have  fully  got  a  start 
in  Great  BnUun,  but  the  Edinburgh  Corporation  seemed  to 
be  aatislled,  and  the  longer  period  will  probaUy  bo  given. 
A  draft  Bill  for  extension  and  embodying  a  stibvcnti  ;;:  nf 
£3,000  a  year  offered  by  the  tramway  company  for  the  use 
of  the  alNeti,    to  he  enbndtited  at  a  f  atnre  meotlDg. 

Incaadeeoent  Lamp  as  nellllini'mpll-  T'l  labora- 
tories where  stability  is  of  conseqnence — snch  as  photo- 
graphic or  physical  laboratories — it  is  ustul  to  test  the 
atate  of  tbe  room  aa  regards  Tibcaftiona  by  a  haain  of 
mercury.  M.  F.  Leconte,  a  Belgian  scientist  and  photo- 
grapher, points  out  that  an  incandescent  lamp  forms  a  far 
more  deUaate  form  of  inalmmeet  for  this  pnrpoee.  It 
should  be  an  unblackenod  lamp  with  the  vacnnm  preserved  ; 
in  facti  a  new  lamp,  say,  of  100  Tolt — 8  c.p.  M.  Leconte 
idaeed  a  hmp  having  a  looped  fllament  on  the  pillar  to  be 
tested,  a  candle  behind,  and  a  fiold-i,'lass  in  front  to  observe 
the  vibrations.  Steps  and  jolts  on  the  floor  were  perfectly 
ittiKwted  Vy  mofemeota  of  the  fihaeut^  when  tN  hadn  of 
merrary  remained  perfectly  unalleoted.  TiM  eilreme  deli- 
cacy of  the  filament  to  vibration  is  very  well  known,  and 
the  employment  of  this  property  for  testing  photographic 
studios  and  aatrodomial  ohaarvatoriaa  may  poaaibly  prove 
useful. 

Londoo  County  Conmoii  Xnepeotor. — The  High- 
waya  Committee  of  tbe  London  County  Couneil  have 

had  to  consider  the  appointment  of  meter  inf^pector  in 
place  of  Mr.  W.  Amot,  resigned.  In  response  to  an  adver- 
tisement, S7  applieationa  were  receired  and  were  care- 
fully con8iderc<I.  Among  these  eight  candidates  were 
selaoted  as  eligible^  and  from  these  they  selected  Mr. 
Arthur  Edward  Boariter,  whom  they  raemmmend  to  be 
appoiiited  in  the  eiiKiiieac''a  depairtnent  on  pvohation  for 


12  months,  the  appointment  to  he  subject  to  confirmation 
at  tbe  end  of  that  time.  The  salary  is  £200  a  year.  The 
dotfea  to  be  diiehaified  are  those  of  an  inspeetor  under  the 
Electric  Liubting  Acts  and  Orders,  and  such  other  duties 
as  required.  The  appointment  does  not  include  pension 
or  superannnation,  but  indndee  neeeasity  for  agreement  to 
any  scheme  the  Council  may  adoj)t  with  respect  to  insur- 
ance for  pension  or  superannoatiou.  The  appointment  was 
oonflrmed. 

Society  of  Arts. — ^The  arrangements  for  the  maetiii{ga 

of  this  society  during  tbe  eostiing  session  have  just  been 
announced.  The  Erst  meeting  will  be  held  on  Wednesday, 
Noremhar  18,  when  the  opening  addreaa  will  be  delivered 
by  the  Attorney-General,  chairman  of  the  council.  On  the 
following  Wednesday  evenings,  previous  io  Christmas, 
papera  will  be  read  on  ■*  The  MeaaoranMnt  of  LMtaesi,"  by 
Prof.  Silvanus  P.  Thompson  ;  on  "  The  World's  Fair  at 
Chicago  in  1893,"  by  Mr.  James  Dredge;  on  "Secondary 
Batteries,"  by  Mr.  O.  H.  Bobertaon ;  and  on  **  Spontaneoua 
Ignition  of  Coal  and  its  rreventiori,"  Tjy  Prof.  Vivian 
Lewes.  Among  tbe  courses  are  lectures  on  "Electrical 
Distribution,"  by  Prof.  Forbeaj  "The  Uamof  Petroleum 
in  Prime  Movers,"  by  Prof.  W.  Bdrfuon.  A  apecial  course 
of  lectures  has  also  been  arranged,  under  tbe  Howard 
Bequest,  on  "  The  Uevelopmeitt  and  Transmission  of  Power 
from  Central  Stations,"  by  Prof.  W.  Cawthome  Unwin, 
F.RS.,  commencing  shortly  after  Christmas. 

Isstitntioii  AniiBal  IMauer.— Amongst  the  gueata 
who  have  accepted  inritationa  to  be  present  at  the  annual 

dinner  of  the  Institution  of  Electrical  Engineers  on 
November  13  are :  the  Postmaster-General  (Sir  J.  Fer^i- 
son,  Ikrt.,  G.C.S.I.,  M.P.) ;  the  Inspector-General  of  Forti- 
fications (Major-General  Grant,  C.B.,  K.E.;  .Sir  G.  G.  Stokes, 
Bart.,  M.P.  (late  president  of  the  l^nyal  Society),  Sir  John 
Pender,  K.C.M.G.,  Sir  Thomas  Biumefield,  Bart.  (Board  of 
Trade),  Captain  W.  J.  L.  Wharton,  R.N.,  F.RS.,  (bydra- 
grapher  to  the  Admiralty),  Mr.  H.  J.  Chaney  (Standards 
Department,  Board  of  Trade) ;  the  presidents  of  the  follow- 
ing aoeietiea :  the  Inatitetion  of  Civil  Enginaara,  the  Inati- 
tution  of  Mechanical  Engineers,  the  Iron  and  Std  1  Tir^ritute; 
Mr.  Harrison  Uayter,  Mr.  Alfred  Giles,  MP.,  Sir  Benjamin 
Baker,  K.O.H.G.,  vice-presidents  of  Inatitntion  of  Civil 
Engineers  ;  Dr.  William  Pole,  F.R.S.S.  rK)ndon  and  Edin- 
burgh, hon.  secretary  Institution  of  Civil  Engineers, 
Colooal  W.  Haywood,  engineer  to  the  Commiaaionera  of 
Beware. 

Royal  ScottlBh  Society  of  Arte. — The  committee 
of  this  society  have  awarded  the  following  priMS  (amongst 
others)  lor  aommunioationa  made  daring  last  sesaion :  Dr. 

R.  Milne  Murray,  for  pay>er  "  On  an  Electrical  Bench  for 
Physioli^cal  Besearch,"  Keith  prize,  value  £31 ;  to  F. 
Qnnt  Ogiivy,  f^  eommnnieation  "On  the  Teli^raph 

Exhibits  at  the  International  Exhibition,"  accompanied 
with  tbe  society's  honorary  silver  medal ;  to  K  Manville 
and  J.  O.  Statler,  for  paper  "On  the  Telpher  and  Eleetrie 
Railways  at  the  Exhibition  and  on  Electrical  Traction," 
accompanied  with  Keith  oomplimentaty  silver  medals ;  to 
A.  R.  Bennett,  for  paper  "  On  Eleotrieal  Navigation,"  accom- 
panied with  the  sodety'a  honorary  silver  medal ;  to  M. 
Holr^yd  Smith,  for  paper  "On  Klectriotil  Traction," 
accomj>anied  with  the  society's  honorary  silver  medal;  to 
Prof.  A.  B.  W.  Kennedy,  for  paper  "  On  a  Deesriptioii  and 
Comparison  of  the  System?  of  Electric  Lighting  at  present 
in  use  in  London,"  accompanied  by  the  society's  honorary 
allvarmedaL 

Ufeboat  CommunloatioB. — Sir  Edward  Birkbeck, 
who  is  chairman  of  the  Royal  National  Lifeboat  Institution, 
lias  a  forcible  letter  in  the  Tmet,  on  Monday,  with  respect 
to  the  terrible  «uto  of  life  and  goods  due  to  the  want  oC 
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telephonic  or  telegraphic  commonicaiion  to  the  lifeboat 
atations.  He  aayt  he  intends  to  move  a  resolution  in 
Parliament  OMEt  Muion,  as  follows :  "  That,  with  a  view  to 
the  better  prevention  of  loss  of  life  and  properly  in  cases 
of  shipwreck,  and  to  give  speedy  information  to  lifeboat 
authorities  and  rocket  apparatus  stations,  in  the  opinion  of 
this  House  it  is  desirable  that  telephonic  and  telegraphic 
eommunieatioa  ahould  be  provided  by  Governmeut  between 
all  tlie  ooMt  fjotiei  ttetkm*  and  ngaal  atetfou  on  ttio  eoMt 
of  th(3  United  Kingdom,  and  on  such  parts  of  tho  coast 
where  there  are  no  coastguard  stations,  the  postal  telegraph 
ofiew  neareit  to  th«  lifaboat  •tatioiM.''  H«  addt  that  it 
has  been  estlmatetl  that  an  expenditure  of  £100,000  would 
be  sufficient  to  establish  saoh  a  system — a  mere  bagatelle 
whn  tho  mk  iiaportHKt  «f  tha  (Ajaot  {■  oomidflnd. 

OMaloKiWd — have  raeoivad  a  eopy  oi  thdr  cata- 
logue from  Messrs.  S.  Z.  de  Forranti  and  Co.,  Limited,  of 
Cbarterhoiue^uar6|  London,  containing  particulars  and 
fllmtratidiM  of  tfaii  fimi''a  well-known  dynamos  and  natns. 

Some  very  capital  woodcuts  show  one  of  these  Ferranti 
alternators,  with  exciting  dynamos  mounted  on  the  same 
azlfl,  and  fitted  for  rope  gearing.  Theaa  raadiinM  are  made 
for  any  tension — from  1,000  to  3,000  volts  for  ordinary 
itation  work,  to  supply  from  1,500  to  30,000  10-c.p.  35  watt 
lamps.  The  alternations  of  current  in  these  machines  are 
5,000  cycles  per  minuta,  or  10,000  phues.  They  are  rated 
to  have  exceptional  margin  of  safety,  and  have  frequently 
been  run  at  various  iitatious  at  50  per  coat,  over  nurmal 
OUtpoi,  Altantators  for  coopling  direct  to  high-speed 
engines  are  constructed  for  4,000  complete  alternationa,  3r)0 
or  400  revolutions.  Complete  installations  of  sub-station 
transformers,  honw  tiansforaiera,  station  twi tehee,  and 
Bynchrpni-ing  pear  aro  shown,  together  with  fuses,  and  the 
celebrated  i'erranti  mains,  which  we  fully  illustrate  else- 
whare. 

Klootrlo    niimiiiifttiono   mt    Woroester.— The 

festivities  in  connection  with  the  return  of  the  Earl  and 
Countess  of  Dudley  to  Worcester  last  Saturday  after  their 
marriage,  was  made  the  occasion  of  an  efToctivo  electric 
lighting  display  at  the  Worcester  Cathedral.  One  of  the 
Naval  Exhibition  search  lights  waa  placed  on  the  roof, 
togstber  with  four  arc  lamps  in  positions  at  other  points 
between  the  pinnacles.  The  prominent  position  of  the 
cathedral  made  the  operation  oi  the  search- light  very 
ofliMtivei.  Tho  work  waa  aodortakon  hf  tbo  Britiik  Eloetrie 
Installation  Contractors,  of  London  and  W'  renter,  under 
the  superintendence  of  Me.  Morgan  Williams,  their  consult- 
ing engineer;  and  ibo  ataff  of  Wt.  BonaH  Scott,  of  Acton, 
carried  out  the  erection  of  tho  plant,  which  consisted  of  a 
powerful  portable  engine  driving  two  dynamos,  the  whole 
being  placed  in  a  portion  of  the  enetoBOre  at  the  back  of 
the  cathedral  Elsewhere  in  the  town  accumulators  were 
naed  for  are  lighting  outside  a  tradesman's  shop,  this  work 
bdogalaoearriadoatby  the  same  company,  nndor  Mr.  Oswald 
Swoto,  acting  ongiiioer  to  the  loeal  deeblo  cooiiMny. 

Clulati&ixi&. — Tenders  in  all  from  20  different  firmn 
were  received  for  the  Christiania  electric  lighting  station, 
of  whidi  IS  were  for  the  whole  initallatfon  and  the  others 

for  special  parts.  For  the  whole  installation  tenders  were 
received  from  the  Edison  General  Electric  Company,  New 
YoA}  Oraoipton  and  Ok,  London;  Sienem  Bm., 
Lottdon  t  Eloetrie  Construction  Company,  Wolverhampton  ; 
Siemens  and  Halske,  Berlin ;  Schuckort  and  Co.,  Nilrnberg  ; 
Thomson-Houston  International  Electric  Company,  Ham- 
biilg;  Helios  Company,  Cologne;  Continental  Edison 
Company,  Paris ;  O.  L.  Kummer  and  Co.,  Dresden  :  Sharp 
and  Kent,  Westminster;  Wood  house  and  iiawson,  Limited, 
London  ;  Chrom-Accumulator  Cunipany,  Borlio.  For  the 
biHlora  only,  tho  fima:  Biiwoldorf-fiatingeii  Oompany, 


Ratingen ;  Baboock  and  Wilcox,  New  York ;  Gohrig  awl 
Leuchs,  Darmstadt;  L.  and  0.  Stelnmiiner,  Guramersbaeh. 

For  the  mains  only :  OaUender'a  Bitumen  Company, 
London.  For  the  steam  engines  only :  J.  and  A.  Jenasen 
and  Dahl,  Christiania.  For  the  dynamoeand  fittings  only  : 
Mather  and  Piatt,  Manchester.    The  contraota  arc  to  be 

awarded  "■itl:in  ■sir  wfr't:"  fr':<m  < 'cfcober  10. 

Boornemontti  Telephone. — The  burnt-out  telephone 
exchange  at  Bonmemouth  hat  been  again  temporarily 

started,  to  the  great  satisfaction  of  tho  subscribers,  who 
have  been  living  telephonically  in  silence  for  over  a  week. 
Mr.  Mackenzie  Williams,  district  superintendent  of  the 
Western  Countiei  Telephone  Comfnny,  and  a  staff  of  skilled 
workmen,  were  at  work  almost  day  and  night  repairing 
the  damage  and  endeavouring^  to  arrange  for  a  temporary 
inBtallathm.  Tho  lai^  switchboard  that  was  damaged  has 
to  be  replaced  by  one  from  Chicago,  and  in  the  meantime 
a  smaller  board,  consisting  of  three  single-line  switches  oi 
1<K>  sttbaeriben  eaeh,  baa  boon  fixed,  awaiting  the  arrival 
of  the  multiple  board  from  tho  Stnt-s  On  Tuesday 
morning  the  temporary  installation  was  complete,  and 
three  St  tho  operators  at  once  began  to  rii^  up  die 
subscribers.  The  present  communication  is  only  tem 
porary,  but  the  regular  exchange  will  be  ready  in  a  few 
weeks.  It  speaks  highly  for  Ae  coiupany  that  within  so 
short  a  time  they  should  have  restored  order  out  of  the 
chaos  which  reigned  a  fortnight  ago,  and  given  their  sub- 
scribers as  soon  as  possible  the  benefit  of  using  the  telephone 
in  tho  meantiBO. 

Fowler-Waring:  Cables.— Tho  Fowler  Waring  Cable 
Company,  32,  Victoria-street,  and  North  Woolwich,  send 
na  ihrir  now  Uhatratod  oatalogue.  Tho  oablea  are  of  two 
classes,  "  lead-coverod  "  and  "  lead  foiled."  The  former  arc 
sheathed  in  solid  drawn  lead,  and  are  for  use  in  under- 
ground conduits,  factories,  public  works,  and  ■teanakipa, 
or  wherever  great  strength  is  requisite.  The  latter  are 
sheathed  in  a  light  covering  of  lead,  and  OUtwardlj 
protected  by  a  fibrous  braiding.  The  oahloo  OTO  aM 
covered  by  meaBOof  apecial  machinery  for  lead00f0riog,aod 
arc  free  from  pores  and  cracks.  The  in-iMlrition  is  very 
high,  ranging  from  1,000  to  5,000  megohms  at  75deg.  F., 
and  all  cables  are  tested  after  prolonged  immersion  with 
high-pressure  currents.  Tables  of  sizes  and  prices  sre 
clearly  given,  not  only  for  the  special  cables,  but  also  for 
floxiblei  and  eireulor  bvaklod  eoide  for  pntloyo.  Jointing 
materials  and  tools  are  illustrated,  and  also  the  varioui 
methods  of  jointing.  The  lead  joints  are  apecially 
deaeribed  with  very  fall  perUenlarB  and  enttk  Aerial 
cables  are  separately  dealt  with,  and  the  hooka  and  sus- 
pending wiree  shown.  Tables  of  aise^  specific  gravities, 
melting  pointo,  and  fohtf vo  oondttotivitioi  oi  vadoM  Betab 
complete  a  very  useful  eatafogiie. 

laighthonses. — The  question  as  to  whether  the  autho- 
rities have  done  altogether  wisely  in  substituting  the 
electric  light  for  oil  in  ligbthonaea  it  one  which  is  agtUting 
minds  in  the  marine  world.  There  seems  to  be  in  ^ome 
quarters  a  decided  view  to  the  contrary,  and  petitions,  as 
hao  boon  Nportod,  have  boon  proMotod  to  IVinitj  House 
upon  tho  mbject  by  shipmuten  who  find  that  the  absence 
of  penetrating  power  in  fog  is  a  serious  disadvantagOi  the 
light  being  least  useful  when  most  required.  A  lighthoaifl 
is  not  required  to  light  the  way  of  a  ship,  Imt  to  afford 
a  fixed  j>oint  or  lardmnrk  for  L'uid  iri'  i'  The  penetrating 
power  is  therefore  more  important  than  mere  strength  cf 
light.  The  question  is  being  further  taken  up  by  French 
naval  engineers.  It  would  certainly  seem  that  with  the 
enormous  surplus  of  lighting  power  we  get  in  the  electa: 
are  that  meana  aro  not  inpoodUo  for  cottTorling  or  low*^ 
tag  »  pQctioB  of  thli  ■Mrdy  illmDimtiiig  power  into  foac- 
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the  most  successful  gathering  of  tin  Idnd  thmfc  thd  tttodt- 

tion  has  yet  held.  Among  the  guests  pment  wm  J. 
Shoppce,  Esq.,  and  0.  Baker,  Esq.,  members  of  the  com- 
mitU'O  of  the  Technical  CoUoges  ;  Musgrave  Heaphy,  Esq., 
C.K.;  F.  U.  W  ebb,  Emj.,  secretary  of  the  I.E.E  ;  while  a 
letter  of  iipolo^'y  was  read  from  W.  II.  Preece,  Esq., 
F.ILS.,  who  was  unable  to  attend  through  unexpected 
abMnee  Iron  London.  Ths  praiidfliiti  W.  R  Emod,  Biq., 
took  the  chair.  The  following  gentlemen  propoeed  mnd 
responded  to  the  various  toasts:  Mr.  LL  B.  Atkin«0Df 
Ftof.  SOvanm  P.  Thompion,  F.B.S.,  Mr.  Albkm  T.  Snail. 
W.  F..  Sumpncr,  D.Sc,  Mr.  Baker,  Mr.  RcKiiiald  J,  Jones 
(hoo.  secretary),  Mr.  U.  Newman  Laureace,  and  Mr.  F.  U. 
Webb.  Tbo  nnnml  rapork  wa«  read,  nod  ahowed  a 
satisfactory  state  of  alf.iii'^^  l>oth  as  to  numbers  and 
finance,  and  the  committee  look  forward  to  a  session  of 
increased  usefulness.  The  medal  which  in  given  by  ibo 
association  for  the  best  paper  of  (ho  yaar  was  awarded  to 
Mr.  Kmcsl  B.  Vij^nolo^  f,,.-  hh  paper,  entitled  "Some 
lioscarchcs  ill  Elcctioinagnetic  Induction."  During  the 
evening  a  most  enjoyable  musical  programme  was  rendered, 
Messrs.  Tingey  and  Fitzger.ild  singing,  Mr.  Gibson  reciting, 
and  three  'cello  solos  rendered  by  Mr.  Bucknall,  while  Mr. 
0. 0.  Lamb  aceompaniod  on  the  piana  Hie  attoidaiiea  at 
the  dinner  was  excellent,  every  scat  being  occn|iied.  The 
hon.  secretary  (Mr.  Reginald  J.  Jones)  informs  us  that 
there  are  aeveral  gentlemen  awaiting  eleetfon  at  the  next 
general  meeting,  mid  th^it  momhershii)  application  forms 
may  be  obtained  from  him  on  application,  addreased  care  of 
Maana.  Woodhoaae  and  Bawion  United,  Limited.  88, 
Qoeen  Viotoria^traet,  RO. 


tratiog  power,  and  so  satisfy  a  very  legitimate  objection  to 
the  electric  light  for  lighthouses.  It  seems  to  us  that  there 
should  b«  little  difficulty  in  obuining  a  yellower  light  in  the 
arc,  and  would  suggest  that  previously  saturating  the  light 
bouse  carbons  in  a  sodium  aolulkMi,  or  even  of  common 
,^a!t,  ■wotiK)  [irofjuco  the  desire!  effect.  With  such  im- 
portant ru>ks  at  stake,  the  matter  is  one  that  ought  not  to 
be  left  withoDl  fnll  and  adaqoate  diaettasioo  and  teai. 

HtaM  UghtlBV  (tit  Newmarket.— The  Earl  of 
EUesmere  has,  we  understand,  decided  to  light  the  large 
private  bouse  and  training  establishmeot  which  be  is 
building  on  hit  estate  at  Newmarhetv  the  eontnet  having 
been  entrusted  to  Messrs.  Ernest  Scott  and  ^fountain, 
Limited.  Newca8tl»«n-Tyne.   The  insUllation  will  be  of 
a  very  eoasplete  deaeription,  and  wiU  eonsiat  of  a  horiaontal 
engine  atul  locomotivo  hitiler,  the  enf^ine  being  fitted  with 
automatic  expansion  gear,  and  capable  of  working  up  to 
SO  ih.p.    A  Tyne  dynamo,  apeeially  wonnd  either 
for  running  iw  a  com  pound- wound  machine  when  feeding 
the  Uimps  direct,  or  as  a  shunt-wound  machine  when 
eku^ng  the  accumulators,  will  be  driven  from  the  engine, 
and  will  supply  current  to  a  set  of  accumulators  oapable  of 
running  100  16-c.p.  lami»  for  10  hours,  or  the  dynamo  will 
feed  200  lamps  direct.    It  is  also  proposed  to  utili.sc  the 
engino  for  pumping,  cutting  chaff,  and  other  purposes. 
The  total  uistali.itiou  when  complete  will  consist  of  about 
260  lO-cp.  incandescent  lamps,  100  of  the  lamps  being 
placed  in  the  hooae,  and  the  ranaindor  in  the  atabka  and 
stnble  departments.    It  is  proposed  to  supply  the  hotisc  and 
suble  lamps  by  independent  circuita,  so  that  the  light  on 
afther  cinoit  can  be  controlled  from  the  dynamo-room. 
This  installation  when  complet^^'d  will  be  one  of  the  most 
complete  private  house  plants  installed,  and  we  hope  bter 
to  be  able  to  give  a  full  deaeription  of  the  inatallatiiHi. 

Sheffield. — The  inbrodnctlon    the  electric  light  supply 
into  Slieflield  ia  within  .sight  of  achiovcinont.    The  Curpo 
ration,  at  their  meeting  last  week,  had  before  them  the 
queatioD  of  the  appHeation  of  the  Sheffield  Telephone 
Exchange  and  Electric  Light  Company  for  a  provisional 
order  for  the  supply  of  the  light  to  the  town,  and  it  was 
deaided  1^  the  Oonneil  to  support  the  application.  The 
comjMiny  has  already  a  considerable  private  busines.s,  using 
Mordey  alternators  and  Tbomson-Uouaton  arc  dynamos. 
The  deciaion  of  the  Sheffield  Town  Conncil  waa  by  no 
nieans  unanimous,  22  being  for  and  18  against,  while  12 
membera  stood  out  as  neutral,  the  large  number  of  non- 
voton  being  probably  explained  by  the  fact  of  their 
interest  in  the  local  gas  company.    A  panic  occurred  in 
this  town,  with  regard  to  ga.s  .shares,  in  early  days  of 
electric  light  when  Itklison's  i^mp  was  "  boomed,  '  but  the 
lucal  papers  recall  the  fact  that  thoae  who  aold  loat,  while 
the  shrewd  bought,  and  deprecate  any  expectation  of 
loss  by        shareholders  by  reason  of  the  added  use 
of  gaa  for  other  pttrpoaaa.    It  may  bei,  eertainly,  that 
in  Sheffield  the  introduction  of  the  electric  light  may 
prove  a  veritable  bonanza  for  the  gas  company.  When 
tbein  ia  the  "Ughb  that  bilad"  them,  tbey  will  have  to 
strive  with  might  and  main  to  secure  [watures  new  for  their 
products,  and  this  may  very  well  be  in  the  supply  of  heating- 
gaa  to  the  innumerable  tndoatriaa  of  the  amoky  town. 
ShcfBeld  is  beautifully  situated  on  the  edge  of  the  Derby- 
shire bill^  and  if  the  aulphuroua  slouda  of  smoke  could  be 
niaed  by  the  extenaire  commercial  aupply  of  heating-^^ 
by  the  gas  company,  the  inhabitantc  will  have  double  cause 
to  be  grateful  to  the  electric  light. 

O.S»A.  Annual  Dinner. — The  seventh  annual  dinner 
eC  the  Old  Stodenta'  Aaaoeiation  of  the  City  and  OuildB  of 
London  Institute  took  place  on  S^^turday  evening  last  at 
the  Uolbom  Keataurant,   The  event  must  be  cbrouicled  as 


CMtnur.— The  many  frienda  of  Mr.  William  Fereday 

Bottomley,  late  manager  of  the  Dublin  Telephone  Exchange, 
will  hear  with  regret  of  his  death,  which  occurred  at  bis 
reridenee,  Booteratowo,  Dublin^  on  the  SOth  nit   He  had 

[Ki.sscd  the  cri.sis  in  a  severe  attack  of  typhoid  fever,  ami 
was  on  the  road  to  recovery  when  a  fatal  attack  of  con- 
gestion of  the  lnn(^  anpervened.  Vbr.  Bottomley 
commenced  his  career  some  37  years  ago  in  the  service 
of  the  old  Magnetic  Telegraph  Company.  On  the 
purchase  of  tiM  telegraphs  by  the  Government  be 
joined  the  telegraph  staff  of  the  Lancashire  and  York- 
shire Riilway  Company.  .Snbswjucntly,  he  undertook 
the  management  of  the  Manchester  dibtrict  for  the 
Indo-Enropean  Company,  whieh  he  afterwards  resigned 
to  become  one  of  the  pioneers  of  practical  telephony,  and 
it  was  under  his  supervision  that  probably  the  first  tele- 
phonie  trunk  Hnaa  in  thia  oocmtiiy  wm  ereotod.  Thaae 
were  between  Manchester  and  Stockport  and  Manchester 
and  Oldham,  and  in  this  connection  it  is  intereating  to  note 
that  in  tbeaa  linea  the  now  well-known  **  twiated  wire  " 
system,  of  which  Mr.  Bottomley,  the  late  Mr.  Charles 
Moseley,  and  Mr.  W.  £.  Hcys  were  the  first  patentees,  waa 
firat  employed.  Aa  manager  for  lit.  HoaolayjHr.Botfeoiidey 
popularised  the  telephone  in  his  district  at  an  eariy  date,  and 
a  telephone  exchange  which  Mr.  Moseley  was  about  to 
establish  met  with  auch  great  promise  of  success,  that  the 
directors  of  the  late  Lancashire  and  Cheshire  Telephono 
Exchange  Conifiany  became  convinced  of  the  danger  of  this 
oppositiuu,  and,  before  a  mile  of  lino  was  erc€tc<i,  they 
interpoaed  and  bought  up  Mr.  Moseley's  rights  and  pro- 
perty. Mr  Bottomley  then  joined  the  National  Telephone 
Company  as  their  London  superintendent,  l»it  a  few  months 
aftwwarda  the  reaignation  of  Ur.  Botterworth  havii^ 
left  the  management  of  the  Dublin  Telephone  Exchange 
vacant,  Mr.  Bottomley  was  appointed  to  the  office,  which  he 
held  and  fitted  with  great  aneeeaa  until  hia  death.  Mr. 
Bottomley  died  at  the  coni[urativoly  early  age  of  51,  and 
loaves  a  widow  and  several  children.        uiyiiizco  by  CtjUO^Ic 
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UHDBSOROUND  ■AIMS.-K. 


rEBRAMTI  MAINS. 

Among  the  varicnu  Bystenu  <rf  maiiu  lor  the  diatribiitioii 

of  electricity  few  are  more  important,  and  certainly*  none 
are  more  interesting,  than  the  celebrated  Forranti  maiiu 


(of  which  the  first  pablie  detcriptioD  was  givan  in  this 
joarnal,  Jane  20  and  September  19,  1890).  Mslnt  for 
ihe  use  of  2,000  volts  having  been  in  use  for  tninsforraer 
distribution  aome  years,  Mr.  S.  Z.  de  Forranti,  then  chief 
engineer  to  the  London  Electric  Supply  Corporation,  and 
the  dfld^nar  of  the  whole  syskam  thm  used,  boldly  d«te^ 
niiMd  to  tnosBit  emrrat  at  tlia  eooniMNM  pnaaan  of 
lOiiOOO  volte  to  Londoii  from  tho  oompray'i  genontiqg 


station  at  Peptford,  a  distance  of  7J  miles  lower  down  tlx 
Kiver  Thames.  Tho  difficulty  of  accomplishing  thia  wu 
the  more  enhanced  in  that  it  was  necessary  to  lay  th»e 
maina  to  a  conaiderablo  extent  undereround,  wherm 
tibe  previoiu  bigh-pressnre distribotion  hadbeen  princi|iallr 
overhead.  Several  systems  of  ordinary  electric  cabin  wen 
first  tried  at  5,000  and  10,000  volts,  but  none  of  these  gin 


miffimnt  promise  of  fulfiUing,  over  a  considerable  leuth  of 
time,  IIm  conditfona  neoessary  for  a  large  system  of  oiitri- 
bution,  euch  as  contemplated  for  the  supply  of  ^otat 
hundreds  of  thousands  of  lamps.  Mr.  Ferranti,  therefore, 
undertook  to  construct  his  own  mains,  and,  after  exhatutive 
trials,  the  desired  result  was  obtained  in  a  siog^ilarlynmpk 
mid  ttn^tforwaid  moaner,  by  tho  proper  oomUnatkiic' 
eoneontno  eoppor  eondaetoiay  eorond  with  a 
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easily-procured  insulating  material,  together  with  the  per- 
fection of  a  special  method  of  jointing. 

Tho  transmission  of  rapidly-alternating  currents  having 
been  demonstrated  by  Sir  William  Thomson  to  take  place 
principally  along  the  outer  surface  of  a  solid  conductor,  the 
core  being  practically  inert,  Mr.  Ferranti  determined  upon 
the  use  of  copper  tubes  as  conductors,  to  be  placed  one 
inside  tho  other,  and  separated  by  Ain.  of  the  most  durable 
iusuktion  that  it  was  possible  to  find. 


out  such  a  system.  Now,  however,  that  the  mains  are  con- 
structed, laid,  and  have  been  working  with  success  since 
February  15,  1891,  the  correctness  of  his  ideas  seems  to  be 
justified,  and  a  most  important  problem  in  the  practical 
handling  of  high-tension  alternating  currents  has  received  a 
solution. 

It  may  be  interesting  to  recall,  in  the  first  place,  that 
Mr.  Ferranti  was  the  first  to  introduce  the  distribution  on 
any  considerable  scale  by  means  of  high-tension  currents  at 


rio.  t.— remnli  T  Hervte*  Jaoction  Box. 


rio,  0.— Ferruitl  Uouic  V^im  (or  Primuy  ClivnlU  o(  Tnniriirman. 


Kio.  7.— FerranU  Main  Station  ruie  fur  Multiple  run  Win. 


The  problem  of  how  to  seciure  sufficient  insulation,  com- 
bined with  the  difficulty  of  manufacturing  and  laying 
heavy  concentric  mains  at  this  enormous  pressure,  was  one 
that  seemed  to  ofifer  insuperable  difficulties,  and  when,  in 
addition  to  this,  Mr.  Ferranti  resolved  to  manufacture  the 
mains  in  short  lengths  of  20ft.,  necessitating  an  immense 
number  of  joints,  scepticism  as  to  tho  result  was  rampant, 
and  it  is  safe  to  say  that  no  living  electrical  engineer  beside 
himself  would  have  dared  to  propose  or  attempt  to  carry 


2,500 
jump 


volts,  a  step  which  was  regarded  as  an  immense 
at  a  period  when  any  pressure  over  100  volts  was 
rare.  Having  demonstrated  that  with  suitable  precautions 
there  was  no  greater  danger  resulting  from  the  use  of  such 
pressures  than  with,  say,  501b.  of  steam  in  a  boiler,  the 
second  jump  from  2.500  to  10,000  volts,  though  daring, 
was  in  reality  by  no  moans  as  much  so  as  that  from  100  to 
2,500  volts,  for  the  same  precautions,  with  added  insulation, 
proved  sufficient.   It  is  interesting  to  remember,  however, 
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that  a  presBure  of  10,000  yolts  will  givo  a  spark  between 
tanninab  of  iin.  or  so  in  air,  and  on  a  damp  day  sparks 
with  the  sound  of  a  pistel-shot  will  jump  over  an  inch  or 
more  of  insulating  surface.  It  was  to  condact  a  large 
current  at  tbia  pressure,  and  to  secure  permanenUj  good 
results,  that  the  Ferranti  mains  bad  to  aeoompUsh. 

After  many  and  exhaustive  ezperimonli  uio  insulating 
bodies  which  wore  finally  selected  were  paper  and  black 
osokerite,  or  earth  wax.  It  will  be  interesting  here  to  ^ve 
Mr.  Forranti's  ideas  upon  the  subject  of  insulation  of  hi<^h- 
teufion  mains,  a  subject  to  which  he  has  natumily  given 
more  tbiw  Mdinary  attention. 

The  neeeenuT  point*  to  consider  are  two :  durability  of 
■abitnnoe  ud  the  factor  of  safety.  No  one  ean  deOnitoly 
toll  how  the  insulation  may  change  in  course  of  time,  but 
what  can  be  at  once  tested  is  the  factor  of  safety  of  such 
insulation.  No  fault  will  develop  in  the  insulation  unless 
the  dioloobno  it  luiBfliently  itiiined  to  produce  enough 
meehanieal  effeettocauieagnidDal  change ;  in  other  words, 
unless  it  is  strained  beyond  the  limit  of  ehisticity.  To 
take  an  example  in  mecnanical  engineering,  a  connecting- 
rod,  for  instance,  the  metal  may  b«  strained  to  any  point 
within  it*  limit  of  ohMtioitT,  ana  nothing  gives  way ;  strain 
it  ontaide  tiiia  Hndt  end  it  may  go  at  any  t»me — in 
a  week,  a  day,  an  honr,  according  to  the  nvor'^train.  Its 
strength  will  depend  upon  the  n.^igm  ui  saiiiLy.  It  is 
the  same  with  insulation.  Strained  below  the  limit,  the 
ineulation  will  not  give  wajj  strained  above  its  limit, 
the  hnwhige  is  hot  a  ({aeetion  of  tiine.  The  Ferranti 
tr.^in~  are  matla  with  a  very  largo  margin  of  safety,  a 
Lj.-M'fiiu  that  b«  beeii  aci:ui\i.iely  determined  by  direct 
experiment.  From  these  experiments  it  is  found  that  a 
thickness  of  ^^n.  of  paper  saturated  with  the  black  wax, 
is  pierced  witnin  one  hour  by  20,000  volts — some  specimens 
wiU  go  within  ten  minutes,  and  nearly  all  within  the  honr  : 
above  that  thickness  tho  insulation  is  not  pierced.  This 
being  so,  with  the  present  mains,  which  have  Jin.  of  insula- 
tion, there  is  eight  times  that  thickness,  and  with  half  the 
number  of  volts  we  have  16  as  the  mtor  of  lafetjr.  In 
the  Fenanti  mains  there  are  60  layers  of  wazei  paper 
wrapped  one  above  the  other,  and  the  factor  of  safety  is  so 
large,  even  if  one  or  two  l:iy>  i-s  were  partially  faulty,  it 
may  be  trusted  to  the  remainder  to  give  perfect  safety. 
Id  point  of  fact,  no  failures  of  tested  mains  have  yet  been 
enerienced  by  naton  of  direst  failure  of  the  insulation. 
Fifteen  faulte  in  all  were  experienced  In  the  SO  nilee 
already  laid,  mostly  of  want  of  continuity.  Only  two 
faults  wore  found  with  20,000  volts  on  tho  whole  run, 
both  of  these  due  to  water  in  the  joint  at  the  Ume  of 
making.  Maim  conttmsted  for  only  2,500  volts  have  been 
teitad  for  months  with  35,000  volts  without  giving  way, 
and  it  is  on  a  series  of  practical  experiments  such  as  those 
that  Mr.  Feiraiiti  is  relying  for  tne  safety  of  his  larger 
mains.  There  is,  wo  may  .s-iy,  a  gradual  mechanical  change 
if  the  inaulation  is  too  thin.  Tlure  is  no  change  at  all  if 
the  insulation  is  suHhsientty  thick.  The  praanires  in  the 
present  form  of  mains  have  been  doubled  and  trebled, 
running  up  to  28,000  volts  to  try  and  break  down  the  iiisu 
lation,  but  thoy  have  been  unable  to  do  tiu^  and  SO  foOl 
perfoctlj^  happy  with  their  10,000  volts. 

Nothing  but  time,  of  course,  can  prove  the  question  of 
durability  of  the  insulation,  but  the  materials  have  been 
chosen  as  the  most  durable  it  is  possible  to  find.  The  wax 
used  for  insulating  is  the  very  Ha.mo  black  wax  as  that  in 
wliieh  the  mummies  weie  boiled  to  preserve  them  in  old 
Enptmn  times.  The  oldest  mummy  in  the  British 
Wmnm  was  found  wrapped  in  linen  and  boiled  in  this 
same  black  wax.  The  chemically  |>uro  pa|>cr  used  is  her- 
metically scaled  down  fi        the  uir  by  fhi'  lul>o  which  is 

drawn  tightly  over  it,  I'ajHir,  again,  is  una  of  the  most 
permanent  substances  known.  There  is  a  papfms  book  in 
eztstenoe  Icnowo  to  have  existed  3,000  yesis.  Two  of 
the  meet  permanent  materials  in  the  world  have  therefore 
been  used  in  tho  Ferranti  inHulation,  It  is  not  maintained 
that  these  mains  will  liist  3,000  years,  or  1,000,  but  Mr. 
Ferranti  does  consider  that  the  chances  are  so  enormouslv 
in  their  favour  that  they  are  commerciaUy  good  enougo 
for  oar  day. 

With  regard  to  tho  jointing,  thia  is  a  most  important 
part  of  the  whole  system.  The  mains  are  constructed  ready 


for  laying  in  tho  ground ;  the  weight  is  heavy  and  the  length 
is  kept  to  20ft,  so  that  a  few  men  cm  handle  them.  ^  In 
the  30  miles  of  mains  there  are  therefore  seven  or  eight 
thousand  joints.  To  allow  this  the  joint  mnst  be  abso- 
lutely safe  when  orv  e  j  r  i|i8rly  made.  This  iLidecil  is  what 
renders  the  whole  schema  practicablo.  To  make  such 
a  joint  in  the  insulation  was  an  achievement  long  doubted, 
but  is  now  proved  perfectly  possible.  The  deaidenta  were  a 
very  long  jointing  sm^toe  and  perfect  contact.  These  were 
achieved  by  making  a  long  slanting  cone  like  surface,  the 
protruding  point  of  one  main  fitting  into  the  hollow  of  the 
next,  these  soxiues  being  accurately  and  truly  tin  ned  and 

Eolished  to  gauge,  and  then  heated  and  forced  together  by 
ydraulic  pressure,  by  which  means  the  insulation  beeomes 
practically  one  solid  piece. 

liaviug  said  so  much  as  to  the  principle  of  the  Ferranti 
mains,  we  will  briefly  ajgain  describe  the  manufacture  for 
the  purpoee  of  completing  this  series  of  articles.  Tubes  of 
high  conductivity  copper  are  taken,  cut  into  90ft  lengths, 
and  straightened.  The  usual  size  of  tnbo  to  carr}'  up  to 
250  amperes  is  of  Jin.  section,  and  the  sire  j'^in.  inside 
diameter,  and  [ifin.  outside  diameter.  Lengths,  20ft.  long, 
of  brown  pwer  are  cut  off  from  a  roll  3fL  wide, 
and  a  length  of  this  paper  is  glued  by  its  edge  to 
to  the  copjier  tube.  Meanwhile,  other  rolls  of  paper  are 
jwssctl  over  long  iron  plates  heated  below  by  open  fir^, 
and  thus  thoroughly  drio<i  ;  these  are  passed  through 
bath  of  hot  melted  black  mineral  wax,  drawn  over  rollers 
and  through  the  air  for  some  distance  until  dry  ;  they  are 
then  cut  into  20ft.  sheete  and  placed  for  use  on  shelves. 
Tho  copper  tube  has  squared  pieces  of  wood  knocked  into 
its  ends,  and  is  then  placed  in  sockets  of  a  slowly-revolving 
roller  on  a  table  which  has  at  the  back  a  aal  of  rollers,  a 
bath  of  hot  wax,  and  revolviiq;  gear.  As  the  tube  revolves, 
lengths  of  the  prepared  paper  are  inserted  between  it  and 
the  brown  paper,  sheet  after  sheet,  until  60  sheets  are 
served  in.  During  this  time  heavy  rollers  come  down  upon 
the  tube,  compressing  the  paper,  and  at  the  same  time  by 
displaeemanife  ooxm  dipping  into  the  bath,  the  wax  is  made 
to  flow  up  and  saturate  the  sheets.  When  the  required 
thickness  is  served  the  wax  is  made  to  flow  back,  the  insu- 
lation compressed  still  more  uj)on  the  copper  tulu;,  iii  l  a 
tape  is  wound  spirally  over  the  whole.  The  tube  covered 
with  its  insulation  is  then  removed,  the  wiooden  pieces 
knocked  out,  and  the  whole  slipped  into  a  eeoood  tube  of 
copper.  This  tube  is  of  the  same  tots!  erosa-sectioti  as  the 
first — viz.,  Jin. — but  being  larger  in  diamotor  is  proper 
tionately  thinner.  The  size  of  this  tube  is  l|^iu.  iunei 
diameter,  and  l||in.  outer  diameter.  The  tul>e  is  left  a 
little  Urger,  so  as  to  slip  easily  over  the  inner  tube  vrith  its 
insulation,  and  b  then  psssed  through  a  die  and  drawn 
down  upon  the  insulation.  Thia  out«r  tube  is  now  serv&J 
with  the  insulation  in  the  same  manner  as  the  iniior  tube  : 
first  a  length  of  brown  paper  glued  by  one  edge,  then 
several  shMts  of  waxed  paper  to  the  thicknaes  of  ^in., 
compressed  and  taped  as  before.  The  whole  is  slipped  into 

an  niiter  iron  tiib<"  to  ict  n«  :i  j;rotcctinr:  shield.  Melted 
wax  IS  forced  by  a  pump  through  a  :~:niA[  hole  in  tho  centre 
beneath  this  iron  casing  till  the  inner  space  is  completely 
filled.  The  whole  is  then  sawn  off  at  tlie  ends  into  exact 
2Uft.  lengths.   The  section  of  the  main  is  shown  in  Fig.  1. 

Tho  next  process  is  the  preparation  of  the  joint.  One 
end  of  each  length  is  formed  into  a  projecting  cone,  and 
the  other  end  into  a  hollow  cone,  by  moans  of  a  special 
hollow  gpiiullo  lathe.  The  length  is  placed  on  this  lathe, 
tho  outer  iron  shield  is  removed  for  a  distance  of  ITio. 
from  the  end  ;  14in.  of  the  outer  instdation,  E,  thus  exposed 
is  then  turned  up,  leaving  baoe  that  length  of  the  outer 
co[  [>cr  conductor,  B  ,  Cin.  of  this  conductor  is  m\y  u  ruoved, 
and  the  insulating  material  between  the  two  tubes  is  turned 
carefully  down,  forming  a  cone  at  the  end  of  the  cable,  as 
shown  in  the  iUostration,  Fig.  2.  The  interior  of  the  inner 
tnhe  is  then  slightly  enlarged  by  drilling  for  a  length  of 
6in.  inside. 

The  length  of  main  is  then  reversed,  and  the  insulation, 
C,  of  the  other  end  is  coned  out  for  a  distance  of  6ia  to 
esiactiy  the  same  taper,  widle  the  iron  shield  is  rsoioved 
for  a  length  of  1  lin.,  and  the  outer  fnsnlatfon  for  a  length 

of  8in.,  leaving  the  outer  con  !i:  tor  exposed  for  this  length. 
The  mains  are  now  ready  lor  lajring.   Each  length  it 
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soparately  tested  to  20,000  volts,  tlie  oiide  are  c&p(>ed  to 
prevent  dirt  getting  in,  and  are  then  sent  out  to  the  place 
rMuired.  They  are  jointed  together  on  the  8[>ot,  as 
follotra  (flee  Fig.  3) :  A  tight-fitting  oouper  rod,  a,  12in. 
long,  is  driven  into  the  inner  tube,  A,  ot  the  hollow  coned 
end.  A  tight-fitting  sleeve  of  copper,  F,  is  driven  for  a 
distance  of  Sin.  on  the  outer  conau^r  of  the  main  to 
which  it  it  to  be  jointed,  and  thie  sleeve  ficmljr  gripped  on 
by  ineftne  «f  n  ipedal  tool  by  three  or  more  enenbr 
corru'iatidiiH,  a>  f?hown.  The  two  cones  are  then  inserted 
one  within  tbu  other,  the  surfaces  being  previously  warmed, 
and  are  forced  together  and  dnveit  home  by  screw 
clampe,  a  totel  pceuore  of  about  three  tone  being 
employed,  and  when  atill  under  eomprearion  the  copper 
sloeve  is  firmly  locked  to  the  other  outer  conductor  by 
means  of  circular  cornigatioiis  aa  before  described.  The 
slccvo,  F,  .ind  the  outer  insulation,  E,  are  wrap^ied  at  the 
junction  with  insulatiog  awteriid  until  they  become  of  the 
ome  eitenwl  diaoieter  ee  the  iroii  tube,  D,  when  an  iron 
ileeve,  G,  30in.  long,  is  passed  over  the  joint  and  corni- 
u'ated  down  at  both  ends.  In  order  to  fill  up  any  air  apace 
ill  the  outer  insulation,  hot  wax  i.s  forced  in  through  the 
boss,  U,  of  the  sleeve,  G,tbe  whole  being  finally  closed  with 
•  ^  plug. 

The  laying  of  concentric  mains  is  thus  relatively  a  very 
simple  matt-cr;  thev  are  supplied  ready  for  jointinf?  together, 
^nd  may  be  carteJ  out  and  laid  im  ^as-pipes  are,  no  cement 
channels  or  specially-prepared  conduits  being  necessary.  It 
is  imial,  however,  in  crowded  streets  to  lay  them  in  a 
wooden  trough,  with  wooden  separating  slips,  the  trough 
being  filled  in  with  pitch  with  an  upper  layer  of  concrete 
f'lr  extra  protection.  They  nr.ay  be  laid  under  any  pave- 
merit  or  roadway,  causing  a  minimum  of  disturbance  and 
occttpying  a  minimum  of  space.  As  will  be  seen,  they 
idapt  tiiemselves  readily  to  laying  through  tunnels  and 
snbwajs,  in  which  case  they  may  rest  on  wall  brackets. 
When  laid  in  this  manner  they  are  subject  to  variations 
of  tetni>craturo,  to  compensate  for  which  all  that  is  neces- 
sary is  tu  <;:ve  them  at  certain  poiflte  a  elighi  wave  in 
laying.  To  bend  a  main  to  go  lOiuid  a  corner  an  ordinary 
rail  bender,  as  used  on  railways,  is  employed  ;  a  curve 
of  Oft.  radius  being  made  in  this  way  with  but  little  trouble. 
In  bending,  it  is  found  there  is  no  appreciable  drag 
between  the  layers  of  inndttion  end  eonauctors. 

For  making  branch  oonnaeliiNM  a  apedal  T-joint  is 
employed  ;  this  consists  mainly  of  a  east-inn  box  with 
suitably  dosigne<l  base  and  cover  arranged  to  fit  watertight. 
The«e  jotute  do  not,  of  conrso,  appear  on  the  road  surface, 
being  inserted  in  the  run  of  the  mains  as  required.  The 
jjmnt  has  three  stuffing-boxes  through  which  the  eods  of 
the  main  are  brongfatu,  A  eerew  bolt  f  rom  the  centra  of 
the  branch  main  connects  to  the  inner  conductor  of  the 
main  itself,  and  the  joint  is  wrapped  with  paper  insulation ; 
the  outer  conductors  are  connected  with  a  gunmetal  bridge- 
j>ieee  U  the  shape  shown,  Fig.  4.  Street  boMs  are  aJbo 
placed  in  tbe  run  of  the  mdns  at  distaaeee  of  about  SOD 
yards.  These  are  iron  boxes  similar  in  principle  to  the  T- 
juint  boxes,  but  aie  placed  in  small  brick  chambers,  having 
mnoraUe  covers  flush  with  the  road  surface,  Fig.  5.  Tbe 
interior  ie  thus  aeoesstUe  for  testing  and  other  purposes, 
whib  the  arrangement  of  the  eonneetione  is  sueh  that  the 
joint  can  be  easily  and  quickly  n-inr-'cd  r  r  rlisconnect^d. 
These  joint  and  stieet  boxes  m.iy  iwi  lAioa  with  rosin  oil, 
by  means  of  which  very  high  insulation  is  insured  at  these 
points^  and  the  full  pressure  of  10,000  volts  may  ))e  safely 
used.  While  the  above  description  appUoe  more  particu- 
larly to  mains  f  r  p;rillc1  distribution,  the  system  maj  be 
employed  with  tnu.il  advantajje  for  series  work. 

With  regani  to  the  resistance  of  long  lengths  of  these 
mains,a  length  of  7i  miles  (ie.,  15  miles  of  lead  and  return) 
between  liondon  ana  Deptford  was  tested  by  Dr.  Fleming, 
and  the  actual  resistance  was  found  to  he  2"20  ohms,  while 
the  calculated  resistance  of  a  length  of  copper  of  that 
.section  was  2*16  ohms,  thus  showing  that  the  resistance  of 
joints  is  inappreciable.  The  mains  can  be  touched  on  the 
outdde  and  nandled  with  impunity  when  a  current  at  the 
highest  voltage  is  flowing,  without  the  possibility  of  any- 
one receiving  a  shock,  the  metal  covering  being  to  earth 
arid  acting  as  a  complete  discharge  shield.    In  the  event 

of  a  fault  occurring  betweeo  tbe  inner  and  outer  con- 


ductors, tbe  cunent  can  only  return  direct  to  tbe  m^hiae, 
where  the  safety  fuses  prevent  it  doing  any  barm.  The 
fuses  employed  ai«  dso  illustrated  herewith.  The  smaller 
one.  Fig.  6,  has  a  ISin.  bresir,  and  u  need  m  houses  for 
the  [)riniary  circuits  of  transformers.  The  larger  fuse, 
Fig.  7,  is  identical  with  the  first,  except  that  it  is  adapted 
for  main  currents,  and  has  n  ttolti^  fose  with  a  24in. 
break.  The  piugi  am  amnged  for  Mpanrtinigthe  multiple 
fvse  wires. 

The  absence  of  necessity  for  channels  or  conduits  in  the 
Ferranti  system  is  au  item  which  should  be  taken  into 
account,  and  has,  further,  the  immense  advantage  of 
avmding  the  possibility  of  eaplQsions  from  an  acoDmiuation 
of  sewer  or  lighting  gas,  whicn  have  ueeUfi'ed  so  frequently 
with  both  high  and  low  tension  systems  throughout  Europe 
and  America.  Explosions  of  this  kind  have  already 
occurred  in  London.  In  fact,  when  a  conduit  or  lino  of 
pipes  is  opeoe'i,  the  preeence  of  gsa  (which  is  fonnd,  moro* 
over,  to  impair  the  insolation  of  eabtes  laid  in  that  manner) 
is  very  frequently  detected.  Such  methods  are  also  liable, 
sooner  or  later,  to  dangers  which  arise  when  water  is 
present.  For  instance,  when  bare  conductors  are  used  and 
water  gets  access  to  them,  thev  ace  liable  to  be  short- 
circuited  or  injured  bj  eleetoolyma  With  inenlated  eablee 
in  pipes  or  conduits,  the  alternate  jirescn^'o  :^nd  r\b<;cTifc  of 
water  affects  the  insulation,  daiiiaging  il  iii  time.,  and 
when  it  m  present  in  winter,  it  is  liable  to  froo7-o — the  ice 
crushing  or  piercing  the  insulation  and  causing  partial 
or  total  sbort-circuitings.  This  oeeumd  in  London  aniing 
the  late  winter  of  1890-Dl 

With  regard  to  safety  tlie  iollowmg  tAperiirionts  wore 
carried  out : 

In  the  presence  of  refHresentatives  of  the  Board  of 
Trade,  the  Feet  Office,  uid  loeal  atithoritiie,  a  main 

which  had  been  running  continuously  under  a  pressure 
of  10,000  volte  was  submitted  to  two  engineers,  who, 
with  a  cold  chisel  and  sledge-hammer,  manageti,  after  con 
siderable  time  and  much  d^berate  labour,  to  cut  through 
from  the  outer  to  tbe  inner  eonductor  while  200  h.p.  at 
that  tension  was  being  transmitted  through  it.  They  did 
not  feel  the  sligbtost  shock,  although  they  were  standing 
on  a  large  metal  plate  making  <  ir  th  A  simiUr  trial  has 
been  made  with  a  pickaxe.  Ihe  mains  have  also  been 
submitted  to  a  lengthened  tnt,  after  laying,  with  30,000 
volts,  and  have  given  no  trouble.  It  haa  thus  bean 
forcibly  demonstrated  that  this  system  of  eondneton  odhre 
cverj  possible  guarant-ee  of  human  safety. 

\\  e  have  referred  to  the  Ferranti  mains  more  particu- 
larly, perhaps,  in  connection  with  high-tension  distribution, 
but  it  ie  apparent  that  they  are  also  adapted  for  lOCKvolt 
or  other  low-tension  dbtrimition,  or  where  a  large  nuM  of 
copper  is  required.  By  their  construction  the  greatest 
amount  of  copper  conductor  is  contained  in  the  least  space, 
the  cables  are  buried  direct  without  the  use  of  conduits, 
and  can  be  carried  anywhere  and  onder  pavements  where 
there  is  no  room  for  conduits.  The  house  eonneetiooa  are 
rapidly  and  cheaply  made,  perfect  insulation  is  obtained, 
there  is  no  fcar^of  anj'  short-circuiting  from  water,  and  no 
fear  of  explosions.  For  tbroo-wiro  distribution  the  cable 
is  manufaotared  with  three  concentric  conductors  instead 
of  two,  and  is  laid  and  jointed  enetly  as  above  desoibed. 
Wo  understand  th  it  arrangements  are  now  made  by  Messrs. 
S.  Z.  de  Ferranti  and  Co.  with  a  large  firm  in  the  North  of 
England  for  the  manufacture  of  the  Ferranti  mains  on  a 
considerable  soale^  and  large  plant  is  being  put  down  for 
this  purposei. 


HAJOB  BAGNOLD-S  PATENT  IMPROVED  BBUr 
P0LL8  AMD  BELL-REPBATEB& 


For  over  40  years  the  familiar  push-bntton  used  in  con- 
junction with  electric  bells  has  remained  unaltered  except 
as  regards  the  artistic  design  of  its  exterior,  notwithstanding 
that  considerable  inconveniences  are  eonnected  with  the 
use  of  this  simple  househoki  fitments  The  ordinary  push. 
button  most  be  pressed  in  a  dlreedon  at  right  angles  to 
the  surface  of  the  wall  or  other  BUpjWrt  to  which  it  is 
fixed.  Again,  the  contact  made  is  not  always  of  tbe  best ; 
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it  is  essentially  a  "  butt "  contact,  and  possesses  little  or  no 
self-cleaning  powers.  When  definitely  established,  say,  in 
the  immediate  neigh bourhoo<l  of  a  bed,  or  of  an  ofTice,  or 
dinner-table,  it  is  difficult  to  actuate  these  push-pieces  from 
any  other  position.  Pull-pieces  have  been  devised,  but 
these  need  to  be  pulled,  as  a  rule,  in  one  particular  direc- 
tion ;  flexible  coni  connections  are  also  used,  connected  to 
"pear"  pushes,  but  these  again  are  seriously  liable  to 
derangement,  and  may  be  said  to  contain  the  elements  of 
their  own  destruction.    Generally  speaking,  there  are 


Fio.  1. 


many  instances  of  daily  occurrence  in  which  the  shifting 
of  a  bed,  of  an  invalid's  chair,  or  of  a  writing-table 
necessitates  the  advent  of  the  electric  bell-hanger  and 
the  moving  of  the  contact-piece  from  one  position  in  the 
room  to  another.  In  order  to  obviate  these  inconveniences, 
Messrs.  Siemens  Bros,  and  Co.  are  now  supplying,  under 
license  from  Major  Bagnold,  a  simple  and  efiective  arrange- 
ment of  bell-pull  which,  no  matter  where  fixed  in  a  room, 


Fio.  3. 


can  be  easily  actuated  from  any  point  in  that  room  by  attach- 
ing a  thin  cord,  and  leading  this  cord  away  in  the  desired 
direction ;  a  very  slight  pull  on  the  cord  is  necessary  to 
make  contact  and  ring  the  bell.  A  diagram  of  the  bell-pull 
and  connections  is  shown  in  Fig.  1.  An  elastic  rod  of  steel, 
R  R,  is  set  vertically  with  its  lower  end  firmly  fixed  into 
a  brass  block,  B;  on  its  upper  end  is  screwed  a  brass 
knob,  K,  the  shank  of  which  passes  through  a  brass 
ring,,CC;  the  conducting  wires  are  attached  to  B  and 
C,    A  slight  pressure  applied  to  K  in  almost  any  direction 


other  than  in  that  of  the  axis  of  the  rod,  R  R,  will  deflect 
that  rod,  and  cause  the  shank  of  the  knob  to  touch  the 
ring,  C  C,  and  make  the  necessary  contact.  This  contact 
needs  no  silvering  or  platinising,  as  the  knob  can  at  any 
time  be  given  a  circular  motion,  which  will  clean  the 
contact  surfaces  and  ensure  the  establishment  of  the  circuit. 
If  it  be  desired  to  actuate  this  contact-piece  from  a  distance, 
it  is  only  necessary  to  tie  a  fine  cord  round  the  horizontal 
groove  on  knob,  K,  and  this  cord  can  be  led  off  in  any 
required  direction  such  as  to  a  bod,  a  chair,  or  a  dinner- 
table. 

This  bell-pull,  which  is  also  shown  in  Fig.  2,  is  made  in 
various  patterns  and  sizes.  It  can  also  be  conveniently 
combined  with  a  sound  repeater.  "Wlien  a  bell-pull  or 
push  is  actuated,  it  is  of  immense  convenience  to  oe  able 


J'  e'  T"' 

Fio.  2. 

to  know  that  the  electric  bell  has  rung.  Figs.  3  and  4 
show  a  new  form  of  sound-repeater,  which,  combined  with 
the  contact  previously  described,  makes  a  most  convenient 
and  efficient  fitting  for  this  purpose.  In  Fig.  3  the 
repeater  is  shown  complete  with  the  nickelled  steel  bell 
dome,  and  in  Fig.  i  without  the  dome.  When 
the  latter  is  screwed  on,  one  pole  of  the  electro- 
magnet is  presented  to  the  sound-boss  of  the  bell ;  as 
soon  as  the  contact  ia  closed  and  the  circuit  is  in- 
termittently interrupted  at  the  distant  "  chattering  "  bell 
the  bell  dome  of  the  repeater  is  set  into  vibration,  and 
gives  out  a  clear  ringing  sound  sufficient  to  indicate  that 
the  distant  bell  has  acted,  but  not  so  loud  to  be  inconvenient 
to  the  occupants  of  the  room  in  which  the  contact  is  made. 


Fig.  4. 


The  above-describod  system  of  ringing  a  steel  bell  mag- 
netically can  be  applied  in  other  ways.  Thus,  supposing  it 
is  desired  to  actuate  several  bolls  in  series  on  one  circuit, 
one  of  these  can  be  aii  ordinary  "  chattering  "  bell  and  the 
r)therB  can  be  simply  "  sound-repeaters  "  without  contacts. 
No  difficulty  of  adjustment  is  experienced  as  in  the  case 
when  ordinary  chattering-bells  are  joined  in  series. 

The  special  bell-pull  and  the  re(>eater-bell  are  fully  pro- 
tected by  patent,  and  Messrs.  Siemens  Bros,  have  been 
appointed  solo  manufacturers  of  the  apparatus. 
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SHIPLIGHTING  PLANT. 


The  accompanying  illustration  represents  one  of  Messrs. 
Laurence,  Scott,  and  Co. 'a  shiplighting  plants,  SL5  type. 
The  output  of  the  one  illustrated  is  65  volts,  140  amperes, 
at  260  revolutions  per  minute.  The  engine  is  well  and 
substantially  built,  with  very  largo  bearing  surfaces  anr] 
ample  lubricating  arrangements,  but  otherwise  calls  for  no 
special  mention. 

The  weight  of  the  dynamo  field  magnets  is  taken 
through  brass  packing-pieces  on  two  strong  ribs  that  run 
across  from  one  side  to  the  other  of  the  bed-plate,  whilst 
they  are  held  in  position  by  means  of  the  muntz  metal 
studs  comiDg  through  the  strong  brackets  on  the  side  of 


mutator  of  the  above  machine  there  are  110  sections,  one 
turn  of  conductor  to  each  section  ;  but  there  are  only  55 
slots  cut  in  the  armature,  each  '355in.  wide.  This  would 
bean  excessive  width,  but  in  winding,  each  slot  is  made  into 
two  by  means  of  three  longitudinal  strip's  of  charcoal  iron, 
running  the  whole  depth  and  length  of  the  slot,  but  insu- 
lated from  both  the  conductor  and  the  armature  core. 
These  stripe  reduce  the  width  of  each  slot  to  'Hin.,  and  thus 
make  the  outside  surface  of  the  armature  sufficiently  even, 
magnetically,  to  entirely  do  away  with  the  beating  of  the 
polo-pieces  and  noise  that  would  have  been  caused  by  the 
wider  slots.  The  armature  of  the  machine  is  ISj^in. 
diameter  outside,  11  Jin.  at  the  bottom  of  the  slot,  and  9in. 
long.  It  is  wound  with  four  parallels  of  No.  13  wire 
braided.    The  magnets  call  for  no  special  mention.  They 


the  bed-plate,  circular  brass  distance-pieces  being  arranged 
between  these  brackets  and  the  magnet  poles.  A  very 
rigid  job  is  thus  secured.  The  armature  of  the  dynamo  is 
of  Laurence,  Scott,  and  Co.'s  usual  type,  the  conductor 
being  wound  in  slots  milled  into  the  plates  which  form  the 
armature  core.  These  plates  have  hexagon  holes,  into 
which  the  hexagon  steel  shaft  is  driven  with  insulating- 
pieces,  so  that  the  mechanical  arrangement  is  exceedingly 
good,  and  the  armature  will  stand  an  amount  of  rough 
usage  and  hard  work  that  would  be  fatal  to  any  other  kind. 
It  is  absolutely  necessary,  if  an  armature  of  this  kind  is  to 
be  successful,  that  the  opening  between  the  projections 
and  the  periphery  of  the  armature— t.^, practically  the  width 
of  the  slot — should  not  exceed  a  certain  amount  In  practice, 
it  is  found  it  should  not  be  more  than  twice  the  clearance 
between  the  armature  and  the  pole-pieces.    In  the  com- 


are  of  Lowmoor  iron,  and  have  a  sectional  area  of  85 
square  inches.  The  ampere-turns  in  the  shunt  are  9,370, 
and  in  the  series  7,840. 

The  plant  illustrated  was  worked  up  to  200  am{>erea 
for  six  hours  before  lea\'ing  the  maker's  works.  Even  with 
this  very  excessive  load  there  was  no  sparking,  and  the  rise 
of  tem(>erature  in  the  armature  at  the  end  of  the  test  was 
only  80deg.  F.  The  makers  have  recently  obtained  a 
license  from  Mr.  Gisbert  Kapp  to  use  his  patent  end  con- 
nections for  strip  armatures,  and  these  will  be  used  in  all 
the  large  machines.  They  have  been  making  a  large 
number  of  shiplighters  for  Scotland  and  the  North  of 
England  during  the  last  18  months.  They  have  had  an 
absolutely  clean  record  with  them,  not  a  single  breakdown 
having  occurred  up  to  date,  and  the  buyers  in  every  caM 
have  been  thoroughly  satisfied. 
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BLBCTUO  T1AHWAT8. 

It  is  instrucUve,  if  not  amiumg,  to  notiea  the 

criticisms  against  any  new  departure.  The  great 
majority  of  those  who  write  seem  to  imagine  that 
the  end  of  all  writing  is  faultfinding.  A  few  writers 
indeed  find  a  xeason  for  sncb  £Miltfinding.  Thej 
contend  that  success  is  more  likely  to  come  if  all 
faults  are  (lili|.;ently  Kou^^lil  out,  in  order  ibat  tiif-y 
may  be  remedied.  No  doubt  there  in  somelhiug  ui 
soeli  argoment,  bnt  it  ie  worth  vecy  tittib.  The 
person  who  is  doing  the  work  knows  moreAiwat  the 
weak  points  than  any  casaal  critic  can  tell  him, 
and  usually  knows  also  of  weaker  points  which 
aee  mora  or  (lesa  unknown  to  the  critic.  The 
introduction  of  railways  was  fltranaonaly  opposed, 
as  was  the  introduction  of  pfft*?,  and  as  is  tl> 
introduction  of  electric  light  and  traction.  A  good 
deal  hM  been  Bfttd  ai^ainst  overhead  wires  for  toun> 
lines.  Surely  the  bettw  plan  is  not  to  censure  indis- 
criminately, but  to  assist  even  the  introduction  of 
overhead  lines  in  convenient  places,  so  that  we  may 
acquire  a  practical  knowledge  of  the  disadvantages 
and  of  the  advantages  of  snch  ejrstsms.  Disenssing 
qiu'te  recently  the  question  of  the.  fundamental  finan* 
cial  knowledge  required  for  the  quicker  development 
of  electric  tramways,  Mr.  Graff  Baker  contended 
that  what  all  wanted  was  the  aotoal  working  expenns 
free  from  what  be  teemed  general  charges.  The 
receipts  of  a  tramway  company  are  split  np  into 
three  parts — one  portion  has  to  pay  the  working 
expenses,  a  second  baa  to  meet  the  general 
charges,  the  third,  or  the  balance,  being  profit, 
goes  in  dividends.  We  understand  that  in 
America  the  interest  upon  debenttures  is  generall; 
charged  to  working  expenses,  while  in  England  it  a 
usaally  the  first  charge  upon  profits.  Of  these  tfaxee 
parts  the  first,  or  the  working  expenses,  of  any  one 
system  is  pretty  constant,  the  other  two  can  in  a 
paying  concern  be  made  to  fluctuate  considerably  at 
the  will  of  the  directors.  The  item  that  floctoates 
most  in  the  working  expenses  is  perhap.s  the  coal 
bill.  Thus,  while  the  wages  of  car  driver  and  con- 
ductor, of  engineer,  electrician,  stoker,  and  laboorei 
are  prstty  mndi  ttie  asane  at  Leeds  or  Exeter, 
the  cost  of  coal  is  not  so  constant.  It  is 
only  from  actual  experience  that  the  actual 
cost  of  working  a  tram  per  car  mile  run  can 
be  known.  Unfortonately,  the  peculiar  mediode 
used  in  making  balanoe<-dieets  of  pnblio  eom- 
panies  usually  prevents  any  decisive  answer  being 
given  as  to  "  cost  per  car  mile  run,"  otberwiae  in  the 
oonrae  of  a  few  months  we  sbonld  have  bete  b 
England  a  suificient  knowledge  of  the  subject  to 
determine  the  problem.  In  order  to  see  which  is 
the  best  system,  however,  we  must  know  more. 
Consider  tot  a  moment  the  three  systems  at  present 
before  us — (1)  with  overhead  wires;  (2)  witti 
batteries  ;  (.1)  with  underground  conduit.H.  The  cost 
per  car  mile  rim  on  each  of  these  three  systems  uiut-i 
be  very  different  for  them  to  be  equally  commerciall} 
aacoessfol.  It  is  pretty  certain  that  the  initisl 
or  capital  espenditore  upon  the  first  sjstesi 
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would  be  least,  and  it  is  difficult  to  see  how  the 
working  expenses  could  be  higher  than  in  either  of 
ttie  othet  systems,  henoe  undoubtedly  number  one 
would  be  commercially  more  successful  than  either 
of  t'lp  ot>iers.  It  is  important,  therefore,  to  know 
tiie  cost  of  construction  per  mile.  In  another 
eolwnn  m  give  a  paper  xead  at  the  zeoent  Street 
Bailway  Contention  at  Pittsburgh.  The  various 
money  columns  are  in  the  American  currency,  but 
it  will  be  easy  for  those  who  are  discussing  tramway 
work  in  England  to  translate  the  variotts  amounts 
into  Engliah  eaa&Dcy.  Given  that  the  condittonB 
in  America  are  greatly  different  from  those  ruling 
here,  we  contend  that  this  is  the  kind  of 
analytic  statement  it  is  desired  to  obtain  from 
English  practioe  in  order  to  be  able  to 
fully  understand  the  possibilities  of  electric 
traction.  Fif^ires  of  this  kind  form  an  admirable 
argument  in  reply  to  the  "  bird-in-the-hand  "  theory 
we  referred  to  last  week.  We  agree,  then,  so  hx, 
with  the  contention  of  Mr.  Graff  Baker,  that  an 
accurate  knowledge  of  the  working  expenses  should 
form  the  best  lever  to  induce  capitalists  to  find  the 
capital  neeessary  finr  the  change.  At  some  Idtiue 
time  it  may  be  necessary  to  disease  the  question  of 
penernl  char^'cs,  but  in  the  meantime  wc  ask  those 
who  have  charge  of  electric  tramways  whether  they 
cannot,  without  disadvantage  to  the  concerns  which 
they  control,  from  time  to  time  pnblidi  attthoritatite 
analyses  of  working  expenses  for  the  ben^t  of  thoee 
who  are  still  watching  and  waiting. 


CAMTBBBUBT. 

A  protrtoted  disonssion  totk  plaoe  at  the  Center* 

l)ury  Town  Council  last  week  upon  the  electric  light- 
ing qucs^i^n  The  Electric  Ij!f»hting  Coramittee 
reported  that,  having  consulted  with  the  Brush  Elec- 
trioel  Engineering  GompaDy ,  they  recommended  that 
the  Canterbury  eleeteio  Ughting  order  be  trans- 
ferred to  that  company  on  the  following  terms: 
That  the  company  pay  costs  of  obtaining  the 
order,  to  be  not  over  J6350;  that  the  Gozpozation 
have  the  right  to  take  over  the  wotks  at  the 
end  of  twenty-one  or  thirty-one  years  as  a 
going  concern,  including  a  valuation  for  good- 
will; that  no  other  order  be  gcented  wilbhi 
the  borough;  end  that  the  agreement  be  anlijeet 
to  the  formation  of  a  local  company,  with  a 
nominal  capital  of  £50,000,  to  which  the  pro- 
posed agreement  be  transferred,  the  Brush  Com- 
pany paying  all  ooets  of  such  transfer.  These 
were  the  heads  of  the  agreement.  Alderman 
Mount,  as  chairman  of  the  Council,  moved  the  con- 
firmation of  the  report.  He  considered  they  had 
made  very  good  terms  with  the  company,  and  did 
not  think  it  necessary  to  call  in  other  experts. 
The  company  would  have  to  compete  with  the  pas, 
and  would  in  their  own  intere&l  supply  it  at  as  low  a 
pnee  as  posnble.  Alderman  Hart,  one  of  the  directors 
of  the  gas  company,  mentioned  that  he  was  a  parly 
a  little  while  ago  to  an  application  for  power  to 


supply  electric  light  themselves ;  but  the  Local 
Government  Board  returned  an  answer  that  they 
did  not  allow  any  gas  company  throughout  England 
to  have  this  power,  because  it  was  desired  to 
place  it  in  the  hands  of  the  councils.  Having 
the  power  granted  to  them,  he  thought  the 
Council  should  reap  the  profit  and  not  the  com- 
pany. The  water  supply  he  instanced  as  neesasi- 
tating  2CK)  or  300  per  cent,  advance  in  price  from 
that  demanded  years  ago,  and  asked  the  Council  to 

§0  into  committee  and  consider  the  agreement  clause 
y  dauae.  Aideitnan  Mount  said  that  they  had 
given  the  matter  careful  consideration,  and  had 
selected  the  Brush  Company  as  the  best.  Mr. 
Mills  also  thought  the  arrangement  was  meet 
satisfactory,  and  would  be  sorry  tO  see  the  Council 
provide  electricity  themselves  —  according  to 
the  present  business  habits  they  might  be 
bankrupt  in  three  years.  It  was  lurther 
stated  that  the  ooat  of  ligblang  Canterbury  would 
be  €2,700  against  j61,G00,  the  present  cost  of  gas  ; 
but  it  did  not  appear  that  any  binding  clause  was 
included  for  public  supply,  nor  to  deal  with  the 
oontinuance  if  the  company  weve  not  a  auooeaa. 
Eventually  it  was  decided  that  the  terms  for  public 
lighting  should  be  arranged,  and  that  a  draft  agree- 
ment should  be  asked  for,  a  copy  to  be  supplied 
to  each  membtt  of  the  Council,  and  that  in  a 
fortnight  a  committee  meeting  of  the  whole  Council 
be  held  to  settle  the  mister. 


CORRESPONDENCE. 

JflrtiM  DM*  Out  butt  te  bMid.* 


ALTERNATING-CURRENT  ELECTRIC  RAILWAXa 

Sir, — I  read  tho  short  nots  on  the  above  in  a  leeent 

issue  of  your  ))a|>er  with  maA  of  that  gratified  chagrin 

which  one  feels  on  finding  that  anothor  is  oti  the  track  of 
one  8  i>et  idea.  For  some  time  past  I  have  been  of  settled 
opinion  that  direct-current  systems  are  practically  out  of 
the  field  of  eoemisiaal  andMatuMi  lor  ell  tcamway  and 
open  roadway  worlc  nnlstt  overlioad  eondnetors  eaa  be 
employed.  The  immense,  and  in  fact  unsurmountable 
difficulty  of  securing  any  re;d  insulation  to  a  long  length  of 
conductor  lying  continuously  or  intermittently  bare  in  an 
open  coDdQitt  or  to  the  soruice  omitacts  of  eloaad<«ondait 
systema^  burdens  all  nidi  lelienies  with  a  fstal  and 
fundamental  drawback.  And  though  the  objections  against 
overhead  conductors  are  [lerhaps  more  prejudiced  than 
real,  the  feeling  against  them  in  this  country  is  apparently 
too  strong  to  permit  of  their  general  adoption  nere ;  so 
that  for  oTeetrie  tmcMon  in  our  streeta,  leaving  out  of  the 
consideration  the  tofi  expensive  -wA  bulky  accumii'iito-s, 
we  are  forced  to  the  ItasL  iavijuriida  expedient,  so  lung  as 
we  confine  ourselves  to  tho  use  of  direct  currents. 

But  once  conceive  the  use  of  alternating  currente  lor 
this  purpose,  and  it  is  surprising  how  simule  the  problesi 
api)arently  becomes.  T  say  apparently  ailvisodly,  because 
it  hu.s  yet  to  bo  seen  what  purely  practical  difficulties  may 
arise.  Vet  being  well  rid  of  the  two  great  bogies  of  bare 
and  practically  uninsuiatable  cables  or  surface  contacts  and 
mechanical  collection,  a  pleasing  vsristy  of  solutions  offer 
themselves,  and  true  varieties,  not  mere  vagaries  and 
plagiarisms  of  the  same  thing.  To  mention  a  few  we 
have,  besides  the  method  of  simple  induction  from 
primary  in  the  roadway  to  secondary  on  the  car,  a 
scheme  baasd  Upon  the  rapoiiion  motor  principle  of 
JSlihn  Ihosasoi^  end  another  upon  the  principle  of  con- 
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tinuall^  rotating  or  progrewivo  tngnetic  fields  which  are 
attrseting  bo  much  tttuition  jiiat  now.    In  both  these 

latter  the  motor  system  on  the  car  becomes  r.ither  a.  simple 
afikir,  and  it  goes  without  eajing  that  the  track,  on  its 
purely  nediaiiiaU  side^  is  aimim  and  atcaightfbnrard 

One  can  indeed  anticipate  that  the  more  serious  diffi- 
cultiea  will  bo  found  to  reside  in  tbe  moot  questions  whether 
the  induction  cr  magnetic  forces  can  be  concentrated  sutG 
cientlj  upon  the  "  inducted "  system  of  tbe  cars,  and 
whether  the  heat-loeaea  in  the  omtiiiiuNU  Uoe  of  iron  shell 
can  he  Itept  witlim  commercial  Unuta  of  efBeieney.  I  am 
not  prepared  to  take  up  any  definite  position  on  these  two 
points,  and  it  would  not  be  just  to  myself  bo  far  to  diacloee 
my  own  news  and  idieiiMe :  bot^  in  conclusion,  I  eannot 
help  ezpraasiiig  my  oonftiont  opinion  that  in  aono 
altoraatmg-eiinwnt  ^atem  the  best,  or  at  any  rate  least 
ohjectionable,  sohition  of  this  vexed  problem  of  electric 
tTMtion  on  open  roads  will  be  found,  and  those  who  can 
carry  through  the  practical  pioneering  will  reap  all  the 
honoun  that  in  this  dixection  be  awaiting  the  elMtrieal 
engineer. 

Since  writing  the  above  I  have  made  a  hurried  search 
over  recent  patents,  and  I  find  that  Mr.  W.  Dewey  has 
l>een  working,  or  at  leant  patenting,  in  this  connection. 
However,  being  American,  he  has  not  apparently  ptteaiTCd 
whatawfol  bugbears  open  alota  and  nuwltaiilMl  eonbaets 
are,  and  therefore  1m  nitaiaa  tlwa  both  in  his  schemes.— 
Yours,  etc.,  J.  Whttgheb. 

0«toher31,1691. 


THE  ROURDHAT  BLECTRIC  TR4HWAT,  LEEDS. 


As  oar  readers  are  aware,  the  Koundhay  Electric  Tram- 
my  was  ofBdatty  opened  laal  waek    Hie  Immediate 


been  working  all  night — Uiey  threw  all  their  eoergies  into 
the  task,  under  the  immediate  supervision  d  Meisn. 
Winalow  and  Carey,  assisted  l  y  Mr.  Guy.  The  line 
consists  first  of  the  main  from  .Sheepacar  to  Rouodbaj 
Park,  and  a  branch  joining  this  at  the  bottom  of  HarahiUs- 
road  to  the  bottom  of  Backatt^traetk  Ibis  bcanch  was  temed 
tbe  new  road,  and  that  waa  finished  sofieient  to  run  can 
on  the  Wednesday  before.  A  single  line  of  trolley  wire 
was  run  from  Sheepscar  to  Roundbay  Park,  but  only 
finished  on  Thursday  morning  between  12  and  1  o'clock,  at 
which  time  the  connection  between  tbe  bnnch  aodtha 
main  line  was  still  incomplete.  Men  bad  been  labooriag 
all  the  morning  at  this  curve,  but  it  waa  not  till  about  two 
o'clock,  or  au  hour  after  the  advertised  opening,  that  tbe 
last  joint  was  soldered,  and  witliin  five  mintitas  of  the  time 
the  hat  jmnt  was  made  the  can  we  nn  from  the  died  to 
the  line.  Hare,  then,  we  had  a  moat  important  wotk,  upon 
the  success  of  which  many  eyes  turned  and  more  work  ie- 
pendod,  absolutely  untried  and  untested  prior  to  the  official 
ceremony.  We  may  view  this  in  two  ways,  and  we  prefer 
to  look  upon  it  as  one  of  the  greatest  proofs  ever  offend 
to  tlie  aooceas  of  eleetrie  tiMlion.  In  reality  the  engineen 
may  be  taken  to  have  said,  "  We  know  our  system ;  we 
know  how  the  work  is  done  under  our  direct  supervitioo, 
and  though  it  is  to  be  officially  tried  the  moment  of  coB' 
pletion,  we  fear  not  the  result."  Hiis  amount  of  confidsnce 
la  oommendahle,  hut  it  is  somewhat  rialry.  However,  in 
this  instance  there  vra^  nn  help  except  to  postpona 
the  opening,  which  was  not  thought  of  for  a  moment. 
The  whole  of  the  cars  were  placed  upon  the  line,  and 
at  once  successfully  run  down  the  branch  to 
the  jancti<m,  and  uience  down  tiie  main  Une  to 
Sbeepscar.  Many  of  the  invited  guests  started  in  the  can 
from  the  station,  others  awaited  their  advent  at  Sbee(»cai, 
The  journey  from  Shcc|».scar  to  Kriundhay  Park  was  then 
1  commenced,  and,  with  the  exception  of  a  wait  throng  the 
'  heating  of  the  engine,  paaeed  off  aatisbetorily.   In  tut, 
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incidents  connected  with  the  opening  of  this  line  oqght  to 
be  cbronieted,  and  aa,  with  the  exeeption  of  the  ofBehSa  and 

men  onpageil  i;p-T^  the  line,  the  present  writer  alone  can 
speak  from  hia  own  experience,  he  will  endeavour  to  tell 
the  history  of  the  hist  hour  or  two  before  the  actual  running 
of  the  cars.  The  Bouodhay  Electric  Tramway  is  not 
finished— it  was  lees  complete  at  the  opening  oeremony. 
Imagine  a  careful  estimate  of  time  for  work  made 
by  men  who  know  their  business,  with  a  safe  margin 
allowed  for  eventualities.  Invitations  are  issued  upon  this 
estimate  without  a  shadow  of  a  doubt  as  to  being  ready. 
But  the  English  weather,  as  soon  as  a  definite  ame  was 
fixed,  commenced  to  play  pranks.  Itdiil  not  r^in — "itpoured 
cats  and  dogs,  "  as  the  locals  have  it  aud  though  water- 
proofs were  bought  and  provided,  the  workmen  fairly  turned 
tail  at  the  elements.  When  possible,  v?ork  was  carried  out 
i  and  day,  but  still  the  morning  of  Thursday,  Oct.  29, 
,  and  the  work  w«a  far  from  finished.  The  nwn  Imd 


from  first  to  last  there  wae  no  hitcli  in  the  i 
ratna,  and  the  greatest  eredlt  ie  dne  to  all  who  hoTa 

engaged  in  the  work  that  it  should  ?ia^T  ^rrn  so.  A  baJ 
joint,  a  wrong  connection — minor  faults  which  are  expected 
and  which  are  tisoally  found  and  remedied  in  the  ptfr 
liminaiy  teste— wero  totally  absent.  I«et  us,  therefore,  in 
fntore  recollect  what  the  Thonson-Honston  people  can  do 
with  overhead  conductors.  We  saw  the  line  incomplete  at 
Roundhay  and  at  tbe  junction,  two  hours  before  the  car* 
were  successfully  running.  Greater  praise  than  this  state- 
ment cannot  he  given  to  Mr.  Winalow  and  lir.  Csrey,  upoo 
whom  reated  the  reepoosibility  of  havfaig  the  line  Teady  for 
the  opening  cprmnnv 

The  Tioundh^y  Lr.»uiivj,_v  line  consists  partly  of  single  and 
partly  of  double  track.  The  track  was  laid  ready  to  the 
band  of  the  electric  company,  so  thai  their  work  in  cod- 
nection  with  the  raadwny  baa  been  to  adqit  *  track  hii 
toe  hano  or  ataam  tcaetion  to  the  lequkemients  of  electric 
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tnwtloiD.  ThB  nMtab  wni  rmd-bad  of  the  enttn  Hum  hare 

heen  laid  in  the  very  host  style  of  tramway  construction, 
comprising  grooved  girder  steel  raila  of  a  section  of  981b. 
to  the  yard,  laid  upon  a  solid  bed  of  crmcreto,  18ft.  wide 
aod  9in.  deep,  and  tied  together  at  abort  iDtervals  by 
metal  tie-bora.  The  jointa  are  laid  on  aole-|)biea,  and  the 
channels  of  the  rails  filled  in  with  cement.  The  paving  of 
granite  setts  is  placed  upon  a  bed  of  sand  over  the  concroto, 
and  the  interstices  between  the  seta  thoroughly  pitched. 
For  the  purpose  of  return  a  central  wire  of  soft  drawn 
copper  wire,  Na  0  RW.O.  '94ia.,  Fig.  1,  has  been  laid 
throughout  the  system,  each  tramrail  being  electrically 
connected  to  this  return  wire  and  its  neighbouring  rail, 
as  shown. 

The  connecting  wire,  No.  7  B.W.G.  soft^rawn  copper, 
ii  Imiuskt  into  contact  with  the  rails  by  naaiit  of  the 
Moap>iupe  wedge  aliOviL   When  theee 


leakage  of  current  and  minimum  motion  through  change  of 
temperature.  At  intervals  oi  eboat  126ft.,  iron  standards, 
Vig.  3,  2lift.  high,  6in.  diaoieter  at  the  base,  end  tin. 
diameter  at  the  topt  have  been  erected.  The  tope  of  oppo- 


Ite.  SL—nagieasol  Woikfaigst  080180  TnuMsaar*  Tun.  I.— Balst 

made,  so  far  as  the  roadway  is  concerned,  the  work  was 
finishiML  For  reeden  whose  iamiiiadi/  with  electcieal 
Btatten  ii  nnell,  we  mey  treat  the  matter  eomewbat 

elementarily  and  somewhat  fully.  Briefly,  the  aim  of  the 
engineer  is  to  got  a  complete  metallic  eirenit  At  one  point 
of  the  circuit,  G,  Fig.  2,  the  current  is  generated  bff  the 
dvnama  The  oonwti  as  shown  by  tiie  diagram,  paaeM 
Jong  the  irtre  in  the  dheetion  shown  hy  the  anow  to  the 
trolley  wire,  C.  From  the  trolley  wire,  C,  it  passes  by  the 
trolley,  T,  and  the  conducting  wires,  shown  by  dott«d 


olTopolMsw 


Fio.  5.— Trolley  Wire 


lines,  in  the  car  to  the  motors,  M  M  ;  from  the 
motors  through  the  rails,  J,  and  connecting  wires  to 
the  central  wire,  which  completes  the  ehMMHt  bedc  to  the 
dynama  The  electncal  oogineer  can  so  arrange  his 
'  I  that  more  than  one  oarean  be,  so  to  speak,  fed  by 
In  fset  at  Leeds,  on  TbanUay  week, 


Fio,  7.— Din-nond  Point  Frog. 

there  were  six  cars  one  behind  the  other,  eaeh  beins  fed 
by  the  trolley  wire,  which  is  of  hard-diBwn  oopper,  No.  0 
B.W.G.,  or  340  mils  diameter. 

In  actual  practice  the  arrangement  is  not  quite  so 
rimple  as  is  shown  in  the  diagram.  The  trolley  wire  has 
to  be  Mipported  above  the  centre  line  of  thecar.aod  not  only 
has  to  be  supported,  but  so  supported  lliat  there  is  minimnm 


site  standards  carry  the  span  wires.  Fig.  4  shows  in  detail 
the  top  of  each  standard.  The  standard  itself  is  hollow. 
A  is  a  hard  wood  cylinder  soaked  in  insulating  material, 
and  to  this  iaanktor  the  span  wire  ia  fixed.   Just  over  the 


Vie.  8.— Farts  d  TroUey  Wire  SuRpennion. 

centre  of  the  track  is  the  trolley  wire  carrier,  which  in  i 
form  appear*  aa  in  Fig.  .'».    This  carrier  is  made  in  several 
psrts,  such  as  screw  t.ip,   cone,    insulator-holder,  etc., 
forms  of  which  are  sbonrn  in  Fig.  6. 


In  order 


Pi,;.  8. — Aii;iiht.'il>!o  CrossinK. 

to  turn  the  trolley  to  the  proper  branch  or  siding, 
frogs  of  varioos  patterns  are  used,  of  which  Figs.  7 
and  8  illustrate  two  forms.  It  will  of  course  be  easily 
understood  that  the  arms  can  be  put  at  any  angle, 
and  arranged  for  right  or  left  hand  turnouts.  Fli^  7  is  n 
standud  form,  Fig.  8  is  an  adjustable  crossing. 
The  meteiem  «{  the  troliegr  etaad  ie  shown  in  Ifg;  ft^ 
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The  diagram,  Fig.  2,  shows  it  fizad  to  tho  top  of  the  ear. 

By  means  of  a  roi>e  the  conductor  can  lower  the  trolley, 
other wiae  the  action  of  the  springs  is  to  keep  the  wheel 
in  contact  with  the  trolley  wire.  The  head  of  the  trolley 
Imht  i»  Bhown  in  9.  The  height  of  the  trolley  wire 
determinee  the  length  of  the  bar.  At  Leede  the  trolloy 
wire  would  be  about  20ft.  above  the  road,  and,  we  imagine, 
some  10ft.  above  the  top  of  tbo  car.  The  rifrbt-hand  atandards 
near  the  top  carry  cross-pieces  upon  which  are  insulators 
carryiog  the  feeduie  wires.  In  the  Leeds  instttlktion  there 
an  two  audi  foodiBg  whraa— the  one  0000  RW.O.,  the 


Boundhay-foed,  containing  gnidea  of  I  in  10  for  a  ^ataaee 

of  a  quarter  of  a  mile,  and  1  in  21  for  a  similar  distance 
The  single  lino  has  several  passing-places,  and  contains  j 
gradient  of  1  in  28  for  three  quarters  of  a  mile. 

We  now  oome  to  the  central  atation,  which  is  just  oS 
the  junetion  of  HarehiUs-road  and  Bed»tt«treet  rig.  10 
gives  n.  .tiltctch  plan  of  the  buildings,  of  which  the  car-sht  .' 
has  been  built  ht>m  the  desigimof  Mr.  Uewson,  the  borougik 
enginaer.  As  will  be  seen,  the  ear-ebed  ia  on  the  aide  of 
the  djnaiBO  and  engine  room. 

It  k  rahituitiaUy  boilt  of  hriel^  and  roomy  nun^  to 


Fro.  •.—Trolley  Stand. 

other  00  B.  W.6.,  with  Simplex  inaoktEon.  A  good  paH  of 

the  wire  used  has  been  supplied  by  Messrs.  W.  Glover  and 
Co.,  of  Manchester.  The  iollowing  informatioo  about  these 
I  of  wiiea  nay  h«  oaefol : 


stable  1 8  cars.   At  the  far  and  of  the  shed  la  the  pit,  30ft 

by  1<^ft  ,  the  rails  runniiis^  on  pioi-a  so  as  to  enable  tht 
wurkmeo  to  get  underneath  the  cars  for  repairs  or  cleaoioK. 
The  ramaimqg  part  of  the  bttUding  ia  more  tampodrary  la 


Gauge  Mo. 

Size. 

VVoigbt  and  leagtb. 

KeeiaUtnoe. 

Carrying  c/i[>»c^ty 
2,000  amueres  y«t 
•qoavaiBch  aeetaoB. 

Diameter  in 
mils. 

Id  circular 
mils. 

Grammeaper 
foot. 

Pounds  per 
1,000ft. 

Feet  per  lb. 

Ohms  per 

i^oooitT 

Feet  per  obin«. 

€000 
00 

133079 

4477-2 

me 

402  2 

2-48 

■no  I 

■m 

19929-7 
)2S3412 

Aokperea, 
430 

208 

We  ought  to  have  said  that  the  spanning  wire  is  of  steel. 
No.  6  B.W.G.,  and  has  a  tensile  strength  of  60  tons  per 
aqoare  inch. 


character,  being  built  of  corrugated  iron.  The  boiler-room, 
S8fU  by  26fLt  containa  a  Babcock- Wilcox  192-b.p.  boilsr, 
fitted  with  feed-water  heater  and  Bennis  mechanical  stdnr. 


int. 


Lngine  Room 


I  —  5te  fJ^  


-  -  — I 

Door 


Door 


fn.  ia-«hatdi  Flaa  ef  Stetien. 

T?n-  to?al  leof^  of  tramway  o[)erated  electrically  is  about  I  There  is  sufficient  space  to  duplicate  the  present  boiler  U 
6^  miles,  compnaing  about  two  wiles  of  doable      oa  the  |  oeeeaaaiy.  A  brick  partitioa  parta  the  boiler  and  eagiM 
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room.  The  engine  is  a  Mcintosh  and  Seymour  single-  antomatic  circnit  breakere,  a  voltmeter,  and  the  necessary 
:ylinder  (18A  by  18in.)  built  at  Auburn,  in  the  States,  '  switches,  resistances,  etc.  The  normal  current  of  the 
md     runs    at     200    revolutions    per    minute.     This    dynamos  is  21. *)  amperes  each. 


engine  drivea  by  belting,  as  shown  in  Fig.  10,  two 
Thomson- Houston  80-h.p.  motor  tyjM)  dynamos,  shown  in 
Fig.  11,  each  giving  300  volts  at  900  revolutions  per 


Fiu.  II. — Thomsou' Houston  Generator  (80  h.p.). 

The  cars  were  built  by  John  Stephenson  and  Co.,  of 
New  York,  and  aie  very  pretty  examples  of  the  carbuilder's 
They  are  fitted  for  inside  passengers  only.    Fig,  ' " 


art. 


12 


minute.  The  current  from  the  dynamos,  which  run  in 
parallel,  is  led  to  the  switchboard,  SB,  Fig.  10.  This 
switchboard  is  excellently  designed  and  fitted,  and  worth 


Fio,  12.— Plan  of  Car. 

shows  a  plan  of  the  car. 


Each  car  is  fitted  with  two 
single- reduction  Thomson  Houston  motors,  Fig.  13,  of 
15  h.p.  each,  geared  to  either  axle,  working  in  parallel,  and 


7  y 


J  - 


Flo.  13. — Thomaon-Houston  Tramway  Motor. 


illustrating,  but  though  we  hope  to  do  so  in  the  future  we 
are  unable  to  illustrate  it  in  the  present  article.  It  is 
fitted  with  two  Thomson-Houston  current  indicators,  two 


giving  a  total  of  30  effective  horse-power  to  each  car.  The 
motors  are  noiseless,  and  the  gears  run  in  oil.  Fig.  14 
shows  the  controlling  and  reversing  apparatus.    At  the  left 


I 


450      THE  ELECTRICAL  ENGINEER,  NOVEMBER  6,  1891. 


we  bave  the  controlling  stand,  worked  by  the  driver 
actuating  the  resiatancea  and  revei  sing  switch  shown.  The 
body  of  the  car  u  luuidaomely  deconted  and  uphoktered. 
It  is  liglited  from  above  by  a  drele  of  ineandeacenfc  lamps, 

these,  of  course,  beinj;  fed  through  the  trolley  contacts. 

Perhaps  after  this  description  of  the  apparatus,  we  ou^^ht 
to  say  something  more  of  the  opening  ceremony  and  the 
invitatioD  dinner  thereiritb.  It  was  aoiortunate  that 
Ifr.  Onff  Baker,  to  whoee  energy  this  InsteUatton  is 
due  was  prevented  hy  indis|)ositioti  from  being  present  at 
the  Town  Hall.  He  would  have  found,  bowever,  that  the 
whole  ftssoiubled  company — with,  perhuj>s,  a  single  excep- 
tion—were favourably  impressed  witb  the  inatalktioo,  and 
pndieted  sneeess  so  &r  as  niDDinfi^  IS  oonoemed.  The 
commercial  success  depends  u|ion  the  traffic,  which  at 
certain  scisons  will  undoubtedly  bo  very  hnavy.  However 
we  trufit  that  the  successful  running  will  induce  the  Leeds 
authorities  to  permit  the  extension  from  Cbapeltown-road 
to  some  point  in  or  near  Briggate.  Tbe  interest  taken  in 
tramway  work  will  be  understood  by  reading  a  few  of  the 
names  of  gentlemen  present  at  the  dinner  which  was  held 
in  tlw  Viotoria  Hall  <a  tbe  Town  Hall,  under  tbepresidaiusy 


TU.  14— Goatrolliiiir Stand,  Tramway 

Switch. 


Bhsoitat,  and  Seretsing 


of  the  Mayor,  Mr.  Alf.  Cooke,  .\mong  the  guests  present 
were  Colonel  Church,  the  Mayor  of  Iluddersficld  (.Mder- 
man  Cioflfrey  Sykes),  AMftiiKUi  S.  Feather  (exMajor  of 
Bnulford),  Mr.  W.  J.  Carrutbui  s  Wain,  C.£.,  president  of  the 
Tnunwwra  lostitnte ;  Mr.  J.  liarber  Qlen,  secretary  London 
Street  Tramways ;  Mr.  J.  S.  Comrie,  director  of  tbe  Pro- 
vincial Tramways  Company;  Mr.  J.  O.  R  Elliot,  secretary 
of  the  Tramways  Institute  ;  Mr.  W.  Busby,  director  of  the 
Livoriiool  Tramways ;  Mr.  G.  P.  Bradford,  director  of  the 
North  Staffordshire  Tram  waysCorcpany ;  Mr.  G.  Waller,  C.  K  , 
Ijondon;  Mr.  H.  E.  Whytehead»  manager  North  Staffordshire 
Tramways  Com  pany ;  Mr.  E.  Ooulson,  ebairman  of  tbe  Derby 
Tramways  ;  Mr.  H.  Hatchett,  secroUry  South  Staffordshire 
Tramways  Company ;  Mr.  A,  Dickenson,  nian.iger  South 
Staffordshire  Tramways  Company  ;  Mr.  H.  Foley,  manager 
Gateshead  Tramways  Compsny ;  Mr.  William  Anderson, 
manager  and  secretary  Dublin  United  Tramways  Com- 
jiaiiy  ;  Mr.  J.  Neal,  secretary  and  manager  Tjivorpool  Tram- 
ways Company  ;  Mr.  J.  H.  Lynn,  manager  Bradfoitl  Tram- 
ways Com{)any  ;  Mr.  F.  L.  Laxton,  man.\;;sr  Dewsbury  and 
Batlejr  Tramways  Company ;  Mr.  John  Waneb.  director  of 
tbe  SL  Helens  Tramways  Company;  Mr.  W.  Wharam, 

manager  and  secretary  of  tho  Leeds  Tramways  Company  ; 
Mr.  E.  P.  Smith,  cbainuan  of  the  Kochilaie,  Bury,  and 
Oldham  Tramways,  and  Mr.  Edward  Kotbwell,  manager; 
Mr.  Moseley,  manager  of  tbe  Burnley  Tramways  Cominny ; 
Aldennan  Priestley,  tbe  town  clerk  of  Leeds  (Sir  George 
Moirison),  the  town  clerk  of  Walsall,  the  deputy  town  clerk 
of  Leeds  (Mr.  Joliflo),  the  Leeds  bdro.iL^h  surveyor  (Mr. 
HewRon),  Mr.  L  E.  Winslow,  maiuij:cr  of  the  Koundhay 

liUecthc  Tramway,  and  most  of  tbe  aldermen  and  counciUors 


of  the  Leeds  Cor(>oration,  besides  a  large  number  of  other 
guests.  In  addition  to  tbe  usual  toast  of  "  The  Queen,"  that 
of  the  President  of  tbe  United  States  was  heartily  received. 
Tbe  toast  of  the  day,  Sneeess  to  tbe  Ronndbay  Eledris 

Tramway,"  was  proposed  by  A!<ierman  Firth,  who  reesp> 
tubted  the  history  of  the  undertaking  from  its  inoepttoa 
to  the  ceremony  of  the  day,  and  gave  as  his  empbatie 
belief  from  what  he  had  seen  throu^out  tbe  wbole  mA, 
tbat  tbe  undertalriiw  would  be  a  greet  sueoese. 

Mr.  W.  S.  Graff  Baker  was  to  have  replied  to  this  tout, 
but  owing  to  indisposition,  bis  place  was  taken  by  Colonel 
Church.  The  Mayor  of  Leeds  replied  to  the  toast  of  "  Tbe 
Mayor  and  Corooimtion,"  and  stated  that  he  was  the  fint 
man  in  Torkslnre  wbo  pat  down  tlie  dectric  light  for  com- 
mercial purpose*  at  his  worki  nt  "Crown  Point."  Prof 
G.  Forbes  proposed  the  toast  of  "The  Tbomsoii  Houstoc 
Company,'  anil  credited  Prof.  R  Thomson  with  ha\'ing 
done  much  and  good  work  for  the  electrical  world.  He 
also  referred  in  eulogistic  terms  to  tbe  great  finandil 
ability  that  had  been  displayed  in  regard  to  this  company. 
Mr.  Carey  responded.  The  evening  concluded  with  toe 
toast  of  "  The  Ch  iirman,"  and  so  ended  the  opening 
ceremony  of  tbe  Boundbay  Electric  Tramway  Company. 

Tho  omploy<5B  of  the  above  tramway  were  given  a  dinner  tt 
the  Royal  Oak  Hotel,  Kirkgate,  Leeds,  on  Saturday  evening 
lust,  October  31.  Tho  chair  was  taken  by  Mr.  J.  W.  Watkiri>, 
enRineer  of  the  generating  station,  who  vraa  supfwrtetl  by  iht- 
following  gcntlomcn  :  Jlosara.  J.  .7.  McMahon,  tho  assistanr 
superintendent  of  the  line;  .1.  Mctiuire,  of  Meaani.  Babcixrk 
and  WUcox,  of  London  ;  J.  Maddocks,  cliief  inspector  of  the 
highw.tyH  (U')*artment,  Leotls  Corjiorjition  ;  .1.  Morley,  .1.  Alluu, 
Artliur  F.  <;uy,  A.M.LE.E.,  of  London,  and  other  gentlemen 
The  dinner  to  which  the  iiasomljly  luit  down  wiis  of  a  leiy 
Buhotantial  and  excellent  chAractcr.  A  silver  toKtcco  jxtodlVSI 
presented  to  Mr.  John  McM:ih>>n,  tho  furvman  lineman. 


UTERATURE. 


By  Joeara  Foeu. 

WklUoker  and  OOb,  Loadon. 

Tho  number  of  telephone  employes  in  the  United 
Kingdom  is  large  and  constantly  increasing,  yet  beretofon 
there  has  not  been  any  work  to  whieli  the  junior  gnim, 

instrument  fitters  and  inspectors,  Uoeemen  and  apprentices, 
could  refer  for  guidance  in  matters  pertaining  to  their  daily 
round  of  duty.  Preece  and  Maier's  book,  "Tho  Tele- 
phone," is  a  mine  of  information,  but  its  style  is  not  of  the 
most  popular  order,  and  nmdi  spaee  is  devoted  to  Geman 
and  other  foreign  instruments  and  systems  which  are 
interesting  to  our  telephone  workers  only  as  curiosities 
The  author  of  the  present  volume,  on  tho  other  hand,  con- 
fines himself  closely  to  apparatus  in  actual  use  amongst  ns, 
or  which  is  earning  deserved  commendation  elsewhere,  und 
eschews  theories  in  favour  of  fpractical  detail  Mr.  Pools 
enacts  tho  demonstrator  rather  than  the  professor.  He 
put.s  himself  by  tho  instrument  inspector's  side,  acconijutiies 
him  on  bis  fault-finding  expeditions,  and  in  a  pUin, 
straightforward,  easily-understood  fashion,  tells  both  how 
to  deteeb  and  remedy  all  the  defects  to  which  telenhooie 
apparatus  is  liabl&  For  thn  reason.  Chapter  XIlI.,  on 
"  Faults  and  their  Localisation,"  is  certain  to  become  » 
great  favourite  with  aspiring  juniors,  and  for  its  sake  alone 
ii  would  probably  pay  telephone  companies  to  present  a 
copy  of  the  book  to  eacb  member  of  tbeir  teehnieal  s(a£ 
Another  good  chapter  is  that  on  **  Intermediate  Switdus 
and  Switchboards."  A  young  inspector  is  frequently 
bothered  by  recurring  cases  of  bad  contact  in  two-way  and 
other  switches,  than  which  nothing  can  be  worse  for  tele- 
phone working.  Only  one  micropbone— tbat  on  the 
snbseriber'lB  instranient — is,  a*  a  rule,  wanted,  and  sash 
supplementary  ones  as  are  due  to  bad  joints,  loose 
connections,  and  faulty  contacts  are  to  be  sternly 
deprecated.  Economy  is  not  only  desirable  Imt  neces- 
sary in  telephone  work,  but  the  employment  of  cheap 
apparatus,  such  as  switcbee  whidi  defiend  on  their 
pivots  for  the  line  connections,  as  many  still  ofTersd 
to  telephone  com|Mtn'o8  do,  is  not  the  surest  means  to 
attiin  it.  Several  good  switches  arc  illustrated  and 
described.   Tbe  same  cbaptei  deals  with  tho  deUiLt  of  Ott 
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Western  Electaric  C)oQipaDy's  and  other  Rwibcbbowtis,  and 
with  awitchroom  fitthifi  of  various  kinds — mattera  too 
little  undsntood  by  many  responsible  for  the  efficient 
^xwlrfng  of  such  appliances.  Signalling  apparatus  used  by 
Bubecribers  receives  good  attention.  Both  piish  '  i.t'i  ri  i  1 
magneto  instruments  are  minutely  explained  by  the  aid  uf 
numerous  diagrams,  and  directions  given  for  properly  fixing 
them.  Maltipio  awitehlx»rda  an  honoond  with  a  separate 
chapter,  aa  bacomeo  the  importance  of  the  subject,  but 
only  the  two  types  most  commonly  used  (the  ordin  ary 
Western  Electric  and  Scribner's  single-cord  board)  are 
treafcod  oL  It  is  intereeting  to  note  that  the  author  is 
not  enamoured  of  the  aingle^ovd  ajatem.  One  weighty 
objeetion  he  advinoet— that  aneh  howrda  cannot  ba  adapted 
hereafter  to  met^illic  circuits — is  certainly  a  serious  one, 
for  many  things  point  to  the  ultimate  general  use  of  double 
wirea  in  telephone  ezdiangaat  ao  that  money  sunk  now  in 
fitting  ap  thia  ezpannva  tjpe  of  twitch l)oard  may  not 
prove  in  the  long  rnn  to  haTe  been  particularly  well 

invested.  The  experience  of  single-coni  hoards  has  not,  so 
far,  been  altogether  a  hiippy  one,  for  the  savitif;  of  labour 
tbey  effect  is  de<irly  purchased  by  the  sairitico  of  simplicity 
involved.  The  retention  of  the  ting-off  drop  in  the  sjieaking 
flireidt  k  a  dedded  diaadvantage  which  they  abare  with  the 
multiple  tables  of  the  more  ordinary  patterti.  It  is  tnie 
that  the  shunt  principle  is  being  adopte<l  ia  some  of  the 
latest  boards,  although  not  in  such  a  way  as  to  permit 
aubecribeca  to  ring  each  other  without  riak  of  being  diaeon- 
nected.  The  only  inatanee  with  which  we  are  aeqnatnted 
in  which  thia  evil  is  avoided  in  a  Western  Electric 
mulLijslo  is  atTordcd  by  the  board  fitted  at  the  late 
Lancashire  and  Cheshire  Telephone  Company'ti  ex- 
change in  Manchester,  which  is  provided  with  ring- 
off  drops  in  drant  to  earth  in  accordance  with  Mr. 
Poole's  own  j)lan.  It  is  remarkable  that  so  far 
back  as  1880  the  feasibility  of  working  wJth  a  shunt  of 
high  electiomaj^netic  inertia  at  the  middle  of  the  lina 
ahould  have  been  recognised  and  tamed  to  such  useful 
account  aa  waa  done  by  Mr.  Poola^  when  designing  the 
switching  system  which  since  that  year  has  been  charac- 
teristic of  Manchester.  He  gave  the  subscribers  in  that  towt) 
the  great  advantage,  which  ihcyjhavo  enjoyed  ever  since,  of  a 
ring-off  signal  that  could  not  be  confounded  with  a  ring- 
fehroiudi.  The  credit  of  the  shunt  system  for  ring-off  pur- 
poses oas  recently  been  claimed  for  the  British  Post  Office, 
bat  aa  there  was  no  Post  Office  exchange  in  existence  in 
1880,  Mr.  Poole's  title  to  priority  must  be  admitted.  Somo 
years  later  a  soc^cwhat  similar  system,  due,  we  believe, 
to  Iffr.  "Walter  Enmiott  and  Ck)Ionel  Haniaon,  was  tried 
in  aoiM  of  the  Yorkshire  towns,  the  necessary  disiinotive 
cnrrenta  being  obtained  by  eommutated  magnetos  instead 
of  voltaic  batteries,  but  it  baa  not  survived.  Mr.  Poolo'a 
plan  is  described  in  the  chapter  on  "Special  Exchange 
Systems,"  which  likewise  deals  with  the  Post  Office  plan, 
aiade  familiar  by|Freeoe  and  Maier,  the  Berthon  "  direet 
can,"  aa  mad  in  Paria,  and  llio  mora  recently  introdnoed 
metallic  circuit  system  of  the  Mutual  Telephone  Company 
at  Manchester.  The  Berthon,  although  decidedly  ingenious, 
ia  open  to  serious  objection  in  several  raapects.  It 
eonpriiea  complicated  ringing-keya  with  manj  contaeta  to 
keep  clean ;  it  reqairaa  a  battery  of  nine  eella  in  each  anb- 

Scriber'g  office  ;  it  depends  on  relay.i  for  ringing  ;  it  retains 
two  shunts  acro^  the  loop — increased  to  four  nhen  a 
branch  switchroom  is  spoken  through — when  subscribers 
are  connected;  and,  aa  anhacribaca'  kopa  are  earthed  for 
rinmng  porpoeea  wun  oat  of  uae,  the  afaitic  capacity  of  the 
cables  is  greatly  increased,  to  the  detrimetit  of  the 
wirea  iu  them  that  may  happen  to  be  sp«iaking.  The 
earthing  of  the  loop  is  justified  on  the  ground  that  the 
joiniog  of  the  two  wires  in  parallel  aavaa  ringmc  eella,  by 
reducing  tb«  raaiatanee  ;  oat  magnetoa,  whue  much 
simpler,  would  be  independent  of  such  a  consideration. 
Indicator  coils  are  wound  to  400  ohm.'i,  and  the  operator.s 
have  to  u.sc  two  different  kind.s  of  ringing  keyfi  ;  and 
what,  after  all,  is  accomplished  t  Not  so  much  aa  with 
the  British  Post  Office  system,  and  nothing  that  is  not 
equally  well  performed  by  Poole's.  The  Afutual  Tele- 
phone Company's  system  is  an  ambitiousi  one,  for  it  aims 
(by  the  h'  l|i  i  the  Mann  call  wire)  at  the  exclusion  of 
electromagnets  altogether  from  the  line,  whether  io 


sorie-s  or  shunt ;  and  while  recognising  the  value  and 
taking  advantage  of  metallic  circuits  and  multiple  switch- 
boards, affects  an  extreme  aimj^lieitv.  Shoakl  the  Mutual 
engineers  succeed  in  overcoming  tho  diffiealtiea  incidental 
to  an  nnderUiking  combiniti  -  n  uiy  unusual  features,  a 
system,  "as  near  a  perfect  telephone  exchange  as  one  can 
conceive^''  will,  as  tho  author  remarks,  be  their  reward. 
The  same  chapter  describes  the  Law  and  l^n  «aU  wire^ 
about  which  controversy  baa  httely  ariaan.  Mr.  Pbolo 
contrasts  thorn  very  neatly.  Tie  says  that  in  the  L  iw  the 
subscribers  are  joined  in  senes,  no  earth  bein^  employed, 
while  in  the  Mann  subscribers  are  in  derived  drenitiltO 
earth.  Slight  aa  thia  variation  mkj  •ppear  to  the  cursory 
investigator  it  conatitntea  att  the  mmrenee  practically 

belween  an  inditTerent  and  a  very  good — -by  many 
held  to  bo  the  best  of  all — .system.  The  L&w  was 
fitted  experimantally  at  i  ix  kbum  and  Gla^ow  in 
1881  by  Americana  who  had  had  aKpaiience  of  it  on 
the  other  aide,  and  a  little  later  it  waa  likewise  put  up  in 

Calcutta  and  Rornbay.  Failure  resulted  in  every  instance. 
The  Mann  was  first  erected  in  Dundee,  in  1SS2,  aitd  became 
at  once  an  unqnalifiad  success.  Since  it  has  gradually 
spread,  until  now  aome  20  exchanges  in  Great  Britain  are 
worked  by  it,  and  othera  are  being  built,  while  it  ia  also 
coming  into  favour  in  the  United  .Stxttes.  The  chapters  on 
"  Test  Room  Appliances,"  "  Outdoor  Cuussli  uutiuii,"  mid 
"  Long-Distance  Working,"  desire  careful  consideration, 
although  aome  of  the  aubjeet-matter  has  already  been  given 
in  Freeoe  and  HAuer.  The  relative  merita  of  twisting  and 
crossing  aerial  metallic  loop  trunk  lines  are  discussed.  There 
is  no  doubt  that  twisting  answers  its  electrical  purpose  per- 
fectly, but  it  seems  equally  certain  that  the  continuous  revolu- 
tion of  one  wire  about  the  other  isjnot  a  real  uecessity,for  per* 
f  ectly  sflent  Hnea  are  obtaihed  by  running  the  wiree  atnught 
with  an  occa.5ional  termination  and  cross  connoction,  a  plan 
which  is  not  only  more  sightly,  but  also  cheipor  and  less 
liable  to  accident,  'i'ho  first  really  eilicient  metallic  circuit 
copper  truidc  lines  in  Great  Britain  were  erected  in  Scot- 
land, and  were  crossed,  not  twisted  ;  and  it  ia  noteworthy 
th.it  the  croni;  fiiifls  favour  in  America  and  moat  continental 
countries.  The  itook,  which  is  profusely  illustrated,  also 
contains  chapters  on  "Batteries,"  "Transmitters," 
*' lieceivers,"  and  "Underground  Work,"  with  a  short 
historical  sketch.  While  not  ab«oltttely  free  from  sli^ 
these  are  of  a  minor  order,  and  detract  nothing  firom  ita 
value  as  the  only  treatise  devoted  to  the  minutiro  of  tele- 
phone exchange  working  yet  published.  That  the  task  of 
breaking  the  ice  has  falloa  to  such  competent  hands  ia  a 
matter  we  eongntulation  to  all  cooeemied. 


CONSIDSRATIOIIS  QOVBItNING  THE  CHOIGB  OVA 
DTHAIO.* 

n  PROF.  K.  9.  WBBXU. 

fOtmdaied  fiomfofs  iK.) 

/T'.j^fji;/.  -Excessive  heat  will  gradually  carbonise  the 
insulations  of  wires,  and  render  them  brittle  and  destroy 
their  insulating  properties.  A  safe  temperature  should  not 
be  ezeeeded  auer  a  three  hours'  run  at  full  load. 

What  temperatnre  is  safe  depends  upon  what  the  inaa- 
lation  will  stand.  In  other  words,  high  temperature  is 
only  injurious,  from  the  standpoint  of  reliability,  1>oc<iuse 
the  inaulation  may  be  deteriorated,  and  the  extent  of 
insnlatioa  re^ured  ia  a  fuoetioii  of  the  P.D.(  wiucb  may  be 
increaaed  moch  above  ita  nonaal  value  when  the  driniit 
under  consideration  is  suddenly  opened,  particularly  ii 
such  consists  of  many  turns  about  an  iron  core. 

When  the  irindings  are  of  consideralile  depth  the 
external  layac*  are  cooler  than  the  intamaL  In  caae  of  an 
armature,  the  external  layera  will  be  much  cooler  when 
running  than  those  after  stnp])ing,  as  then  the  conduction 
of  heat  will  not  take  place  &a  rapidly,  owing  to  less  cool 
air  coming  in  contact  with  the  wires,  and  the  temperature 
of  the  external  wirea  will  become  more  nearly  that  of  the 
internal  layera. 

In  any  case,  it  is  advisable  not  to  hare  the  temperature 
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me  M  hii^  tlut  tha  back  of  die  band  caanofe  ba  held 
•irainit  tlie  wirm. 

SfKiii-ui<!  — The  uction  of  the  commutatin^  and  coUectinjj; 
cievicea  ia  in  many  respocU  a  guide  bo  the  electrical  action 
of  the  dynamo.  If  the  dynamo  be  of  the  open  coil  type, 
and  designed  for  high  E.M.F.  and  btiuII  current,  a  s|)ark 
of  conaiderable  length  can  bo  rnti  without  burning  tho  com- 
mutator. Such  a  spark  may  be  run  fur  a  year  or  more  ot)  a 
machine  properly  attended  to,  and  very  little  weai'  bo  per 
ceptible.  In  oloMd-eoil  machines,  and  in  all  luge  *■  quantity  " 
machines,  the  less  spark  the  better.  Many  may  now  be 
observed  in  operation  vrith  almost  no  perceptible  spark, 
or  even  scintiHation.  If  tho  field  and  armature  are  electri- 
cally balanced  this  can  be  accomplished,  but  the  art  of  so 
balaaoiog  them  is  outside  the  province  of  »  atftttoa  con* 
straoting  engineer.  Whether  too  bruihaa  ace  to  remain 
Qomoved  and  non-sparking  for  changes  of  load,  or  whether 
automatic  or  hand  movement  must  necessarily  or  advis 
ably  accompany  such  cliangeii,  <lepuada  often  upon  tho 
plaM  where  the  dynamo  is  placed,  and  tho  ebvaeter  of 
the  work  deaired  In  other  words,  whether  constant 
attendanee  ia  necessarily  provided  for  other  work  than  to 
shift  bnislies,  and  therefore  will  always  lie  at  hand  ;  and 
whether  largo  pei-cdiitage  variations  are  liable  to  occur  al 
any  moment  and  unexpectedly.  Generally  ^eaUng  every- 
thing should  be  antomatio.  Mat  «»netiiiM  g/nmrnmA  i» 
obtuned  by  each  a  maltfplieatiofi  of  derieea,  and  aeooin- 
p;itiicd  by  mo  many  losses  of  power,  that  the  a<iva!itagea  are 
not  commensurate  with  the  losses,  and  particularly  with 
the  attention  necessarily  given  to  keeping  the  automatic 
devieee  in  order.  The  coat  of  time  taken  for  thii  by  an 
expert  may  even  exceed  that  of  comparatively  nnaknied 
laoour  for  hand  ref^ulation. 

The  commutator  and  brushes  constitute  ao  important 
part  of  the  dynamo,  since  the  sueeeesful  collection  of  the 
current  dependa  upon  their  satisfactonr  operation.  As 
shown  before^  the  reqninte  quality  of  the  eommutatttr  is 
that  it  presents  a  uniform,  smooth,  and  clean  sivface  moving 
with  moderate  peripheral  speed,  against  which  the  brushes 
may  maintain  easy  but  sure  contact  Likewise  the  condi- 
tion to  be  met  by  the  brushes  and  their  attendant  mechanism 
it  that  they  mamtain  enre  and  oontfimoin  contact  with  the 
revolving  commutator,  at  the  same  time  being  well  con- 
nected to  the  stationary  conductor.  This  re<|nires  that  the 
brush  shall  be  of  some  good  conductim.'  material,  or  that 
the  h(dder  grasp  it  as  near  as  practicable  to  the  commutator. 
The  broeh  or  the  enclosing  holder  should  have  a  certain 
amount  of  springiness.  They  should  prefer.ibly  ho  capable 
of  adjusLraciit  while  running  without  opening  the 
circuit.  Much  ingenuity  has  been  exercised  u[K^in  the 
development  of  satisfactory  brushes  and  holders,  and  many 
excellent  designs  are  to  be  found  on  different  machinee. 

In  a  few  machines  the  brushea  are  made  to  bear  tangen- 
tially  upon  the  commutator,  but  in  most  cases  they  bear 
obliquely.  Tangential  brushes  have  only  a  small  surface 
of  contact  and  are  easily  kept  in  order.  The  principal  points 
BO  be  lodnd  after  are  to  see  that  the  brushes  do  not  get 
worn  tbrongh  at  the  line  of  contact,  and  that  they  retain 
their  elasticity  and  certainty  of  contact 

With  tho  brushes  set  al  an  aTiglo  the  surfaces  of  contact 
with  the  commutator  are  wider,  being  usually  best  when 
equal  to  the  circumferential  width  of  OM  commutator  bar. 
Tht  brushes  should  be  iilBd  off  aqnar*  and  bevelled  to  the 
denred  angle,  thai  eet  in  llie  hoUen  or  elampe  lo  that 
the  bevelled  surfaoea  bear  evenly  U{)on  the  commutator  ; 
they  should  then  be  fastened  tightly  so  that  the^  cannot 
won  looae  or  ehango  pocMon,  and  the  springs  adjusted  to 
the  proper  tenaioa  ur  wenriiig  good  contact  with  tha 
minimam  f  notion.  The  brnahea  SwM  be  kept  clean  «o 
as  to  make  good  electrical  contact  both  with  the  commu- 
tator and  the  holders.  The  ends  should  not  be  allowed 
to  become  dirty,  rough,  or  ragged,  and  may  Ije  cleaned 
ooeaiionaUy  by  washing  in  benzine.  As  the  brusbee  wear 
they  gradually  change  their  angle  and  tbeir  poeition  on  the 
commutator  and  leave  the  non-sparking  point  They 
should,  therefore,  be  trimmed  occasionally  and  reset  Care 
must  be  taken  that  the  brushes  touch  the  commutator  at 
diametrioUIy  oppoaite  points,  and,  to  facilitate  reaettini^  a 
pair  of  opponu  oan  aboold  be  manted  with  «  centre  pnneh 


It  is  desirable,  eapccially  for  raachinea  fivine  laigo  qusn- 
tity  of  current,  that  there  be  two  or  more  orusnes  on  aside, 

both  to  reduce  the  resistance  by  iticrea.-iing  the  amount  of 
surface  between  brush  and  commutator,  aad  do  that  the 
operation  of  the  machine  will  not  be  entirely  dependent 
upon  the  propw  working  of  any  one  brush.  When  there  is 
more  than  one  braeli  on  a  aide  they  ehoold  all  be  eet  in  ■ 
line  so  as  not  to  cover  a  wider  angle  on  the  coramntator 
than  should  be  covered  by  any  one  brush,  unless  such 
separation  of  bnidiea  k  part  of  the  meana  for  regnlatiog 
the  dynamob 

**  Cnrbon  brnahea  *  have  recently  come  into  quite  general 
use  and  are  popular,  since  they  do  not  require  ao  much 
attention  and  care  as  those  of  copper.  They  also  reduce 
that  (urt  of  the  sparking  due  to  the  short-circuiting  of 
armatnre  coile,  when  the  bmshes  touch  two  adjacent  com- 
mutator ban,  since  tbe  carbon  bmahea  have  more  resistance 
than  those  of  copper.  In  many  cases  the  carb'm  Virushfs 
simply  replace  the  cupper  ones,  and  are  used  lu  tlie  ^iuc 
holders,  but  more  frequently  sjiocial  holders  arc  used. 

When  the  commutator  is  in  good  order  and  the  bnube.<! 
well  set,  ao  that  there  U  little  sparking,  the  commutator 
will  acquire  a  glared  surface,  and  will  nui  for  months  with 
no  other  attcutinn  than  being  occasionally  oile  i.  To  reduce 
the  abrasion  between  commutator  and  brushes,  a  cert.ii:. 
amount  of  lubrication  is  desirable ;  bnt  this  should  not  be 
excessive,  since  Inbricatore,  as  a  tiAb,  are  inaulatora,  and 
their  presence  between  the  bntshes  and  commutator,  except 
in  very  small  quantity,  introduces  injurious  resistance.  A 
small  amount  of  resistance  from  this  source  is  less  objectiorj- 
able  with  high-tcniion  machines  than  with  low-tension. 
Too  much  lubrication  will  prevent  the  lirushos  from  making 
good  contact,  and  the  sparlcing  that  follows  will  char  the 
oil  and  insulation,  and  cause  more  or  less  short-circuiting 
of  the  commutator.  Some  makers  provide  aulom.itic 
commutator  oilers,  but  for  most  cases  occasional  wiping  of 
the  commutator  with  a  piece  of  cloth  or  felt  impregnate 
with  oil  or  vaseline  is  auflioiont  For  low-tension  machinct 
a  convenient  and  satiifaetory  plan  is  to  put  a  drop  or  two 
of  oil  on  a  clean  linger,  shake  off  the  excess,  and  rub  tbe 
finger  over  the  commutator.  Some  of  tbe  carbon  bnisb« 
are  ]iartially  composed  of  graphite,  which  furnishes  the 
deainble  amount  of  Inbricatfon.  Ajiolbec  plan  is  to  boil 
the  earbona  in  vaseline,  which  wfll  aerve  the  eamc  purp<>$« 
without  lessening  tho  conductivity  of  the  brush. 

When  the  surface  of  tho  commutator  becomes  daik  and 
dirty  it  should  bo  scoured  off  with  fine  sand-paper.  The 
commutiitor  should  not  be  allowed  t9  g^t  dry,  aince  it  then 
scours,  and  there  fs  more  or  leei  cutting  «f  both  bmah  and 
commutator,  accompanied  with  undeeirable  throwing  of 
copper  and  carbon  dust. 

CondrucHon. — This  can  be  suitably  examined  under  tbe 
heads  of  matoriaL  workmanehip,  balance  of  rotating  parti, 
methods  of  manufaetnre,  and  inaulation. 

Maf'  r'id  should  be  what  it  is  rejirc^cnted  to  be.  Theno 
is  little  danger  of  an  efficient  dynamo  bein^  lacking  under 
this  head,  onloMi,  powibly,  a  flaw  be  found  in  the  ahaft  er 


"orfaNOMftip  fa  to  be  judged  from  the  standpoint  of  a 

machinist  who  has  a  knowledge  of  the  electrical  functions 
of  the  different  part.s.  .\n  electrical  machinist  used  to 
dynamo  work  is  needed  to  find  flaws  in  workmanship. 

Balance. — It  is  very  important,  not  only  for  quiet  but  for 
continned  running,  that  the  revolving  portion  should  be  id 
good  running  >xuanco.  If  the  armature  is  of  the  disc 
[Mttern  on  a  long  shaft,  a  static  balance  will  give  s 
"  running  "  or  dynamic  balance.  If,  however,  tho  armati;re 
be  ^of  the  drum  pattern,  a  system  such  as  is  used  tho 
AiKance  Comiiany  or  a  machine  ot  the  character  iengp^ 
by  the  writer  should  be  used. 

Mdluxl  of  Manu/aduTe.  {Gauge  or  l!d<i  cluingeMe  S^km.) 
It  seems  hardly  croditablo  that  in  these  times  and  in  '-hii 
country  any  machine  made  iu  ^uantitina  ahould  not  be 
made  to  gauge ;  but  aometimea  it  m  a  feel  that  a  part  of  a 
machine  "  made  to  gauge  "  brealUi  aod  the  nOW  part  doSt 
not,  unaccountably  perhaps,  fit 

Insulation. — The  insulation  of  any  machine  is  usually 
designed  with  reference  bo  tbe  E.M.F.,  and  for  safe  running 
in  a  dry  locality.  K  daropneia  or  injurioua  vapours  or 
eieeaaive  heat  be  pmentt  apecial  insulation  should  ba 
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Srovided.  Wbcn  a  dynamo  baa  become  wet  it  can  be 
ried  out  by  means  of  a  current.  It  is  best  to  obtain  such 
euirent  from  an  external  eoareei  M  tiMa  the  P.D.  beiwMn 
Mtotiiraons  portion!  ia  only  that  doe  to  the  R,  and  not  tint 
mnerated  in  such  portions  when  ach'ng  as  a  dynamo.  If 
time  is  not  of  importance,  it  can  be  dried  with  more  safety 
by  placing  it  upon  a  boiler  and  having  the  core  of  the 
magnet  rest  upon  the  abell  or  dome.  This  meUiod  will, 
genenlly,  take  two  week*  to  dry  out »  deep  winding. 

If  ao  electrical  engineer  be  employed  to  examine  a 
dynamo,  he  may  not  ;ictu;illy  write  out  his  opinion  under 
each  of  the  alwve  headings.  He  will  determine  the 
characteristica  and  horse  power  consumed,  and  many  of  the 
other  points  will  be  merely  contidered  togetiier  under  tlie 
head  of  excellent,  fair,  or  poor  in  eteetrieel  or  meelienical 
detaila,  or  in  both. 

An  electrical  engitieer  who  has  not  had  enough  experience 
to  graap,  aa  it  were,  intuitively  the  detail  feature  and  decide 
thereon  without  actual  analyaia,  is  very  liable  to  a  more  or 
!eea  aeriooe  omission  and  regret  it  afterward,  unless  he 
proceedi  in  a  systematic  manner.  In  any  case  system  ia 
advisable,  and  clienta  will  have  a  bettor  opinion  of  a  paper 
which  take  up  its  subject  and  deals  with  it  fully  and  com> 
prehensirely  than  if  generalities  only  be  pweented,  and 
thoee  of  the  charaeter  of  theOelphie  onel& 


TRADE  NOTES-ELECTRICAL  AMD  MECHANICAL. 

m  »  SANDRBT"  DRILUNO  MACBIinb 

Messrs.  W.  T.  niovor  and  Co.,  of  Manchester,  are  intro- 
ducing a  new  and  improved  drilling  machine,  Uluatrated 


herewith,  which  tbev  coutomi  is  the  handieit  machine  in 
the  market.  It  ie  adapted  for  drilling  hdlet  from  ^in.  to 
fin.  in  diameter.   It  lue  five  apeeda,  and  a  moraUe  table, 

which  can  be  turned  to  one  aide  when  it  is  desirable  to  drill 
anything  resting  on  the  floor.  It  is  instantaneous  in  its 
action,  the  drill  being  brought  down  on  the  work  by  a 
eimple  pressure  of  the  foot  on  a  treadle,  thus  leaving  both 
hanOB  at  Hbertxto  attend  to  the  work  h«fa^  done.  It 
•taods  on  ite  own  table.  It  carries  a  long  strap,  and  thus 
develops  more  than  ordinary  power,  and  considering  its 
iLilv, Ullages  is  sold  at  a  very  low  priee>>  Ita  gfOBi  weight  is 
o^cwU,  and  net  weight  4cwt. 


FIMCHLEY  LOCAL  BOABD. 

The  following  report  has  been  {jrescnieil  by  Mr,  FVaoels 
Smytho,  the  cn^jinecr  and  surveyor  to  the  Board  : 

Gontlemen, — In  aooordanoe  with  the  instruoUooa  of  your  eom* 
mitt«e  I  beg  to  report  sa  foUowa  hi  Ngard  to  aa  inilallatimi  el 
dlectrio  Uf(bting  lor  the  p<uiah  of  F!aoh&]r  and  the  pnbM»  eolt  > 
If  so  elMmeeorteot  baeookpand  to  water  being  pumped  op  toa 
oertaia  lie%ht  thtonofa  a  tohe  or  pipe,  the  following  are  the  anita 
used  in  aleetrinal  adnfle  to  leftasanb  tlie  mesaniiniBnN  of  the 
varionefofeesbten^lBte  playi 
Volt.  —The  moksate  of  E.M.F. 

Amtptrt, — Repreaeats  tha  vtreqgth  of  the  onnent  in'electricitr  or 
lha  speail  at  whioh  the  water  cnweia  thraach  the  pipab  taUaw 
tetoeeeridenlioa  the  Uation  eaaaed  Ivtte  earfeee  of  the 


■mailt  of  tha  amouDt  of  eorrsnt  or  of  rolame  of 

The  E.M.F.  produced  by  1  Lh.p.  ia  calcuUted  to  be 

ofljgndto  tha 


pipa  

ITatt.— The 

water. 
746  watts. 

Ohm^—^b^  practical  aait  of  ftietiao  ori 
eoftent  Vf  the  eoodnetbiK  aaedfarab 

Itlaehvleni  the  ^Ton'or  the  incUaalte  and  the  leaf^the 
inakbaarihoaof  the  pip«  chroogh  whkh  lha  water  b  pMMd,  Oa 
greater  wiU  the  flow  ol  tiM  water  be  hapeded.  So  it  Is  with 
electrioity ;  tbeBinallertheaaeliaaalana,aiid  the  woraotineoa- 
loetive  power  of  the  material,  the  neater  will  be  the  roaiatance. 
The  nntt  of  meaaaranont  adoptaa  bv  the  Board  of  Trade  ia  a 
carrent  of  1,000  amperea  flowug  UIMer  an  E.M.F.  of  one  volt 
darinf^  one  hour. 

The  difforent  forma  of  lainpa  are  are  ligbta,  ^ectrio  eandlea, 
semi-incandeeoent  lamps,  ana  incandencent  ligbta.  The  moet 
powerful  of  tbcM  ligbta  ore  the  arc  lam(ii!,  wbteh  may  be  described 
•a  followo  :  If  a  conductor  is  cut,  nmi  n  nmull  Fpacc  left  between 
the  two  ends  of  tho  cut  conductor,  'prrejit  rcaixtanco  is  ereatefl  and 
intoniie  heat  caused  by  tlii>  rurrenl  forcing  il»  way  through  tho 
intorvenin;/  jijMicf.  If  piL-CL!'  of  curlioii,  wiili  jointed  ends  like  a 
aharpent^i  jM'unl,  nro  fttt.acli>\I  to  Ihu  two  ev.'if  of  tho  conductor, 
and  thef«e  puinUfl  end*-  uro  btou^'lir  cKinr  tn  one  anntlier,  but  not 
ullowod  to  touch,  B  l>rilhant  hght,  callLti  tlic  v  altaic  ;iro,  in  pro- 
duced. In  order  to  keep  the  carbon  pointa  atwaya  at  one  diat«nc«, 

varioua  mecbanicai  contrivaooei^  gfiinmid  hy  the  elaelcio  oamati 

are  attached  to  iho  lauipe. 

Etoctric  cnndIcA  arc  somewhat  atmilar  to  are  Ughta ;  bat  inatead 
of  having  reguUtora  attached  to  them  to  alwaya  keep  the  oarboo 
peneilaateaediataaoe  fmsoae  aaolhsr  ae  th^  bam  awi^,  have 
some  other  medhun  to  pam  die  evneat  between  the  pobita  ef  the 
carboaa ;  this  medlam  would,  of  oonrae,  be  a  bad  conductor  in 
order  to  eaase  the  neoeaaaiy  reaistaace  to  prodnoe  tbo  lifbt. 

S«mi-tneandeaoent  ligbta  are  lamps  having  oarboo  rooa  premlng 
againat  a  block  of  carbon  or  aome  aiatarlal  bum  whioh  a  white 
heat  can  be  obtained  without  in«tantaneona  dectractiOD. 

Incaodeaoent  Umpa  are  Um(H)  which  bare  an  interreoing  apace 
between  the  conducting  wire  filled  up  with  a  carbon  filament  of 
small  sectional  area.  Thia  intcrvonint;  apooe  being  in  an  hcrmcti- 
cully  Realed  glaBs  glohct,  from  which  the  air  haa  been  axdaded,  the 
tiliitiirnt    huau-'l  wiihuut  bsfaifr dsetroyed,  aa  tt  woold  inavitaUy 

L'C  if  it.  wrrf  in  thr  ojwn  air. 

For  outilixir  jll  u:ii;mif  ion  the  arc  l;i:ii)i  in  hv  f.-ir  tlie  cliofiiieat  and 
iiio«t  eSicclivo  ;  a  rough  i*timate  one  indicated  j>ower  may  bo 
taken  to  be  able  to  give  a  light  of  1,'20<)  candlee,  but  tho  greater 
tho  number  of  lamiw  on  a  circuit  the  greater  will  be  the  capa- 
bility of  the  indicatofl  horso  jKiwcr.  The  lampn  choulii  be  lixodot 
auch  a  height  as  will  prevent  tho  glare  from  alfecting  the  eyesight, 
and  for  thiH  reanoa,  aa  alao  that  the  light  is  more  evenly  oil' 
tribttted,  it  ia  beet  to  have  laaa  powarfu  lampa  and  a  umr 
muaber  of  them,  ^eodeiqg,  the  MieaorbmAeta to  whioh  tfi^ 
are  fbwd  need  net  be  of  each  jpaat  hsjAfc  Thaooatof  reaewiag 
the  carbons  amoanta  to,  rongSly,  aboat  Id.  par  henr. 

looaadeaoeat  lighu  of  8  ap.  are  the  most  vaafnl  tbr  indoor 
lightinf.  It  is  mmb  the  beat  to  have  a  namber  of  small  lighta 
than  have  the  U|ht  eeooentrated  in  a  laaaer  number  of  lighta  of 
higharpower:  flrat,  on  account  oftbe  better  diatribatioB  of  tha  Ught^ 
aaa  aaeondlv,  unlike  km,  the  eleotrie  I^fat  cannot  be  tamed  down 
— one  must  nave  the  tnU  light  or  none. 

An  ex{>ert  would,  I  feel  sure,  advise  you  in  adopting  for  street 
lighting  A  combination  of  the  arc  lamp  and  the  incandeaoent  lamp. 
\\  borover  llie  liittor  has  been  used  excluaivoly  for  outdoor  lighting 
it  hafi  tarne<i  out  to  be  a  failure  for  one  or  two  reaaona  : 

1.  Tho  inataUation  hait  been  in  tho  bands  of  aome  compttny  who, 
to  make  as  much  profit  oat  of  it  aa  posaible,  always  overrate  the 
efthelaana,  Vhemanafaatasanof  Ihalsa 


illuminating  [towor  ( 
do  the  samp  thing. 

Tliu  i:I<_;i  nf  iliij  ]i  iMi'-  in  regard  to  clectti'^  Ii^-!it in^'  i-*  tlin',  it 
IB  a  most  tirillKiiit,  light,  not  thinking  it  i»  measurtxl  or  ought  to 
be  measured  the  name  as  any  other  coi<imodity  ;  they  are  therefore 
diaappointed  if  tbey  do  not  get  a  more  brilliaot  iUuminaot,  and 
are  nmor  apt  to  aiaha  eompariaone  that  are  not  fiavevraUe  to  the 
eleetrio  light. 

3.  It  Wpeam  to  ma  the  faicandeecent Hght doee  ootdilTttae  iu 
rays  to  HW  eatant  of  gaa ;  tar  hmlanoe,  an  ineandaaeant  light  of 
it|ual  inteoaity  to  a  gas  jet  will  bear  favourable  com{>arisou  to  the 
jet  in  a  room,  out  not  outaide. 

Taking;  all  Ibeae  things  into  consideration,  it  in  alwayit  adviitable 
to  pub^titute  in  street  or  public  lighting  a  larger  i^tower  light  in 
not  the  aBKhtaat  doflbfc  this  haa  been  the 


oluctric  lighting.    I  have  I  

cause  of  the  dtaooatenftef  tfw  paUla  wbe 
taken  the  phMe  of  gen 


lightfaig 
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Thman  at  praaeot  40S  Umps  In  MwdialHott  Md  in  wUouit- 
biff  I  propoM  to  Rive  you  the  appciMdiBKto  cwmnwattw  owt 
snigbiing  tfa«M  408  Umpa  onljTt  but  as  the  oaly  Mulitiaii  to  tbia 
eoafc  for  uw  ixoapeetive  lighting  required  to  be  done  will  bo 
■dditioiia  to eaotaea,  extra  naaliu,  and  additional  working  oxiieniiea, 
OA  buildingH,  chief  mains,  etc.,  will  already  have  beao  proTided  tor, 
I  proiioM  also  to  givo  ^  ou  the  oo«t  of  ^  hut  will  likely  be  ]req«ited« 

/public  and  private  lighting  be  combined. 

The  bare  co«t  of  lighting  tne  existing  lampe  wtth  eleelric  lamna 
instead  of  gas  jete  ia,  in  my  opinion,  follaclous  ;  inatunucb  aa  toe 
initial  co«t  per  lamp  would  be  much  more  in  an  oxlendod  dintrict 
ae  Finchlcy  is,  than  if  private  lighting  !w  [rrnrirlc*!  for,  as  the  jjro- 
vision  for  tlireo  liine«  tiie  i|uuntity  oi  ciiikIIu  jjowui-  wouM  i^ont.  but 
H  very  Fm. -ill  proiHirtiaii  more.  Then,  af^nin,  tho  cost  i>pr  hour  of  a 
f,MS  lif^hr,  rtniiniti?  eoni<;j»iil,  no  iiirUKT  liow  long  tho  li^lil  is 
litipL  burning.  On  tlic  olhcr  hanil,  thf  loii;;or  the  electric 
lignt  is  kept  burning  tlic  cheaper  it  liecomus,  a«  it  ia  only 
a  f|ue«tion  of  extra  lunl,  vingus  of  rlrncrK,  and  n  little  more 
foi'  tlopj'eoiiition  ;  tho  interest  on  capital  hccouiiI  rctnaini*  tho 
1  mention  thia  aa  there  U  iiu  doubt  lu  thu  neiy  future 
the  lighting  will  bo  kept  up  through  the  night.  I  might  also 
mention  the  cost  of  production  of  electric  lighting  is  being  rapidly 
cheapened  by  improvemeiit8  in  eoigiMe  especiariy  made  for  the 
pur^xMO,  boltiag  and  dynamos,  and  QMPV  espocially  In  the  lamps, 
aad«  as  an  inaitencet  atanderd  worka  of  imo  vaaiaego  gave  190 
eandloa  aa  the  oreduotloa  at  1  Lpu  Indlealea,  yet  at  the  preaent 
time  certain  efectrioal  oompaniaa  an  prodnoing  140  candles 
|)«r  indicated  home-power. 

Aa  the  fioancial  year  is  not  yet  ended,  t  am  unable  to  give  the 
aetoal  ooat,  but  during  the  year  ending  March  2uth,  1890,  the  cost 
Mr  lamp  wai*  £2.  Os.  6d.  per  lamp,  and  this  maltiplied  by  40M 
umpe  will  be  £8*26.  48.  Whoreaa  1  i.h.p,  may  be  taken  to  produce 
140  candles  in  incandescent  lampF;,  the  nnmo  power  would  be  equal 
to  800  candles  of  arc  light.  ThiK  hinim  so,  I  should  recommoDd 
the  general  use  of  the  arc  lijrht  in  nil  the  main  thoroiiphfnpos, 
leaving  certain  isolated  portiotiH  of  tlie  ilintrici  to  be  li|,'iit(xl  by 
innADdwicent  lights  ;  hut  on  this  rrix>rt  it  will  be  RUtbcieot  for 
your  piirpO'*(r  to  aiw  nn  approxirnnr.-o  co>*t  of  an  installation.  I 
will  therefore  eituply  provide  for  a  substitution  of  32-o.p.  glow 
lamps  in  the  place  of  oar  pwiiGt  tti>  per  how  14-eaiidla  gaa  jete 
uned  in  ttreet  lamfw. 

A.-  the  rli.htricl  of  Finchiey  is  a  Hf  j-riijjjlint^  one,  anrl  therr  wouM 
be  a  large  length  of  unproductive  mam,  1  should  certainly  reconi- 
meod  an  alternating  current  of  high  tension,  with  the  use  of 
tranafomiers,  as  being  tho  cheapest  system,  and  my  oetimatos 
woeM  be  baaed  on  t  hi-<  f^y-teok 

The  following  ia  my  c-ttimate  for  lighting  tho  existing  40ii 
lamps  with  3*2-0. p.  glow  lights  :  £     s.  d. 

Site,  building,  sotting  boilers    1,200   0  0 

Three  60  Lh.p.  enginaa  and  boUera  ,.   ijSBO  0  0 

Twodynaotoe   375  O  0 

MafaM   9^000  0  0 

Wiring  and  eeaneotiBg  lampe   408  0  0 

Fixing  machiiwn.ete  «.  <   200  0  0 

TranMormors,  t«lM  W^,  etA   400   0  0 

Law  aad  other  aoata   217  o  o 


£14,000  0  0 

Annoal  expe— 

Reinyment  loan  and  interest  £\,VMi  tit£5.  88.  9d   761  5  0 

Fuel   230  0  0 

Engine  driver  and  lamp  attendant   ISO  0  0 

Stoker  onfl  help  to  lamp  attcnrlant   50  0  0 

BeiMwala  ol  filataenta,  painUi4;  lampe   60  0  0 

£1,291  5  0 

i'l, '2.')!.  5*.  divided  among  iOBIampn   8  1  4 

Deduct  existing  cost    2  0  6 


{'o*t  of  ek-otrie  li(;lit  over  gM  £1    0  1*1 

It  inunt  be  reiiienibeied,  however,  that  at  present  the  larop.>i  are 
only  ligbtetl  for  ti^'ht  tn<intb<«  in  the  yaar,  and  then  only  uniil 
midnignt,  and  as  no  doubt  tliry  ^«  ill  have  to  bo  kept  alight  all 
night  the  year  round,  it  will  mean  a  further  cost  of^  9»,  M.  {ter 
lamp,  but  only  about  half  that  for  tho  electi  iij  light. 

In  order  to  lnj  able  to  make  an  estimate  for  private  lighting,  I 
have  obtained  the  following  returns  — vi/_  s 

Hounes  anseasfxl  at  i.t'l  but  under  i'40   £4I,'> 

Houses  as»e«»<>l  at  £411  but  untlor  i°50  ...,.„..„..■    ^O'^ 

Houses  af»P.-<Heil  at  £."><>  and  above   .,.........,.„   401* 

415  hou»C:<  I  o«tiinatc  will  ba\e  four  jets   ..,  =  1,660 

313  booMS  1  estimate  will  have  six  ieta  .........  .  ,  „  ■  1,878 

dmhoaiaaleitimatewlllhaTaiiiMiaU   ......3,681 

Total  £7,219 

The  foiiowioK  is  the  result  of  onquiriee  in  regard  to  churches, 
aehools,  and  public  places  : 

Total  nnnber  ligfate.    One  eonsanied.    Cost  i>er  annum. 

AMnaing  that  one-fourth  of  the  above  number  of  lights  will  be 
required  orer  and  abore  the  public  him^,  this  will  give,  ray, 
8^000  lights  (private)  to  Im  provide:!  for  in  the  installation.  An 
eight-candle  incaiMloaoeDtlamp  will  light  interiors  otiually  as  well, 
if  not  better,  than  tho  gas  jots,  as  supplied  in  Finchiey,  so  that  I 
shall  estimate  for  that  light. 

The  follonini'  !»  an  approximate  estimate  of  tho  cost  of  pro- 
viding fur  u:.  ir..i..  K-oJoD  ol  S|O0O  S^toMt  uoi  MB  as<MiKUo 
incandeaoent  lights : 


Site,  buildings,  eet^||  baites., 


iponad  engiiMe  and  boOen  («m 


Foot  100-h.pb  iadii 

ta  iniorfa)  

Four  dynamoe  (one  io  reaerve)  

.Mains,  tiamformeta,  ete.  

Wiring  and  connecting  lamps  

Fixfog  machinery,  piping,  etc  

Law  and  other  coata^  uMunding  ainklng  tube  well . 


£I.«W 
MO 

io,m 

m 

400 

682 


Total  

Anntial  expewta 
Repayment  of  priiMi|ial  aad  iatoraot  apoa  tUjm 
borrowed  afe  W  y«M%  itM.  St.  M.  par  eeoA. 

Fuel,  oil,  eto.   «»  0  • 

Electrician  ,   liSO  0  # 

Engine  driver    80  0  0 

Stoker  and  lamp  cleaner   120  0  0 

Renewal  of  filaaente  aad  paioting  ootoma*   100  0  0 


Add 


£2,433  2  « 
66  17  6 


£8.600  0  0 

The  new  atreata  will  be  completed  next  aummer,  and  tiiis  vffl 
add  about  40  more  lampa  to  the  present  number. 

In  the  above  estimate  I  have  allowed  onlv  for  tho  cxii-tini; 
number  of  lamps  for  Btreot  lighting,  as  at  the  tirKt  st^irt  o'.  aa 
instAHation  there  would  be  a  smalW  quantity  of  lighting  far 
private  i)urpoaes  than  that  provkled  for  in  aetimate. 

The  electrician  would  be  employed  a  portioo  of  liie  time  aoM- 
intending  connection  to  private  hoaaaa,  and  wooid  be  ehaigea  la 
thftt  ftcconnt  when  so  opcupied. 

Th'j  following'  would  bo  tho  roc<3ii>t.a  from  a  supply  of  3,0W>  !i^'h!<> 
of  8  CD.,  allowing  300  oandlea  per  noor,' which  ia  nearly  equivalent 
to  tha  Board  of  Tiadoaaft: 


It 


imua,  U 
U^tiagi 


3,000  lighta  maltiplied  bv  8  euiidlea  s  S«,000  eaadlea  par 
24,000 caodlao uiutipUea  by  4  hourt  parday  a  tSfiOOi 
burnt  per  day. 
69.00a  oaadlca  maltiplied  by  808  days  «  88.IMO.O0O 

burnt  per  year. 
THviOe  35,040,000  by  .lOO  =  1 16.800  Board  of  Thido  unite. 
116,800  maUipUad  hy  8d.  ...... =££^880  total  reoeipta. 

Dadaot  lor  daficadatioa   800 

Aettwl  eatimated  nvaaaa......  £9^000 

This  leaves  a  difference  of  £500  between  annaal  expenditure  aad 
receipts,  which  would  be  the  cost  of  lighting  public  Um| 
will  DO  noticed  I  haveehaiged  Od.  per  unit  for  privi  ' 
bbia  would  be  equivalent  to  gne  at8a.  Od.  per  l.OOQlt, 
The  following  are  the  systema  ol  alaetria  lighttagt 
Direel  Snppi^.— By  this  system  maiaa  are  laid  nooi  ana  or  a 
number  of  central  stationa.  The  oarreol  ia  then  supplied  dlrtd 
to  the  bouses  at  alow  E.M.F.,  but  the  large  oostof  the  mains  makai 
it  only  practical  for  supplying  the  cuneot  within  a  short  distanoa 
of  the  station. 

Tranjt  former  %«(<m.— TheoamBilaeoiivavedat  a  high  potential 
along  the  mains  to  oontrartera  whaMraqttiroa,by  whiehuM  B.lLfi 

ia  reduced  for  domestic  supply. 

The  Atetunulalor  Sifslem. — The  current  i.<  (generated  at  a  centrs: 
s  ation  and  convpypf!  to  distrihutincr  Kt.itions,  whoro  are  filed 
neeunndat<}rj!,  from  whieli  it  i><  a],;aiii  dictribut.<Hi  ata  low  potential 
to  the  various  houno.^.  liy  thifl  mean.i  a  reserve  supply  is  alwayc 
obtaino<l,  and  itieande*'eenl  hinij>>i  lapt  longer  on  account  of  toe 
even  teneion  to  be  obtained  by  the  aid  of  the  aocamulatoza.  Then 
i.s,  bowaveTi  a  loaaaf^  oay.SOpareaBt.  frontbeuaaoCthaaiOoanR- 

latorH. 

For  an  installation  in  a  scattered  district  like  Finchiey,  I  have  00 
duubt  the  transformer  or  accumulator  ay  atom  would  be  adopted. 


RXCUBSIOMS  TO  THB  CHICAGO  BXHIBrnOH. 


Many  of  our  rpader»  maybe  interested  in  knowing  thnt  the  com 
mittee  of  tho  I'olyteehnic  Institution,  Re>;ent  Hlrcet ,  Ix>n<lon,  ar*' 
nddinj;  to  their  already  unifjiie  serio."  of  continentJil  toiir^,  friii*  to 
the  Chieaj^'o  Kxbibition  in  l>>i),'i,  epeciully  inlcndc^l  for  worIiin>: 
men  Mid  Qthern  whoso  mean?  will  not  |>Brmit  of  visiting  the  New 
World  under  ordinary  eireuni«lanee».  The  authorities  havealroadr 
entered  into  a  contra<^t  with  the  fmnan  Steamship  Company,  by 
which  moans  those  who  iiartici[Mvte  in  the^<e  OKCuri<ion«  wdl  travel 
by  the  fasteet  vessels  atluau.  I'artioa  wdi  l^ve  Liverpool  weeldy 
during  the  months  of  June,  July,  and  early  part  of  August,  by 
the  magniGceot  steamers  "City  of  Paris,"  "  City  of  New  York, ' 
"City  of  ChioagOk"  "City  of  BarUa,"  aiid  tnmdUaff  by 
theae  faat  waalB  tfM  whob  loar  wlU  ha  ahia  to  ha  meim- 
plished  withtaoaemmitli.  ThepropoaedainaiMBaiitBataihaltwa 
days  shall  be  njeat  ia  New  York,  a  Tiait  to  Phihidalphia  and 
Washington  will  also  be  made,  proceeding  from  thence  toCbleafak 
where  each  |Hu-ty  will  bo  allocated  for  six  or  seven  days.  Theiatam 
journey  will  be  continued  through  Buffalo  to  Niagara,  visiting  the 
world  famous  ta\U,  the  ioumey  back  to  New  York  being  Uk«n 
down  the  Hudson  river,  the  views  along  which  comprise  some  of 
the  grandoHt  scenery  imaginable.  The  committee  nope  that  the 
whole  round  excursion,  including  aeeotnmodation  for  the  period, 
will  not  exceed  25  guineas,  whioli  i8  only  slightly  above  the  (are  for 
the  ocean  jounugr  alone  during  the  aeaaon  by  the  above  staaaMn. 


THE  ELECTRICAL  ENGINEER,  NOVEMBER  9,  1891. 


405 


A-rranffenif  tit«  have  been  mucle  thus  ej»rly  lo  oiiitble  ihoee  who  (iefiro 
la  take  jiart  to  put  by  so  much  per  •n  ts'k  towards  the  rcciuirttl 
amount. ;  aUo  to  enable  ut&ny  who  have,  a&  a  rule,  but  »  fortrii),'ht'« 
faolidky,  to  fore^  their  holidav  next  year,  and  get  a  special 
boliday  of  one  month  in  1893.  Already  over  half  the  placcu  hutvo 
bean  applied  for,  and  any  of  our  reailers  who  are  deoiroua  of 
taking  put  in  tbeae  tripa  should  scuii  iu  their  applicAtion  to  the 
ftlhrtmrliiite  without  delay.  Mr.  Douglaa  Hogg  (the  son  of  Mr. 
Qaiiitm  Hqggi  ^  l>r««ident  of  the  Pdytechnic)  and  Mr.  Mitoball, 
th*  MCNtanr  oi  tlw  Volytaduii^  l«»v»  England  shorUy  loMduplato 
(ho  Tkwi-Atlaatte  «mnw«BWta.  iMt  year  epeotal  HciM  Of 
excuraiona  were  run  to  Hormij,  UadMlmi  MM  Anlentkee,  Switaer- 
land,  etc. ,  and  during  tha  kafe  tbraa  jmn  onr  9,000  perama  haYe 
frtlcipafd  te  tho  «xeu  ' 
fnatiCanoQ. 


«l  tbto  weO'knowa 


LONDON  COUNTY  COUNCIL. 


COMPANIES'  MEETINGS. 


The  Highways  Committee  of  the  London  County  Council, 
ti  (be  meetins^  on  November  3,  presented  th«  following 
notices  under  tlectnc  Lighliii;;  Act.?  utid  Orders: 

We  havp  pnnpir!  rtf^!  a  notice,  Anted  l.'ith  October,  1S91,  ftoiu 
the    Lond  i:    F  -    tri     Supply  Cor[>firiit ion    of    intention   to  lay 

dtstribnting  tiiauiir,  con8i«tii](;  of  oonoeatric  lead-oovered  cable*  in 
iron  (ii|>e^  in  (lliusahouHe'.<itrc«t.  TiMn  li  notbillg  aUnMl  itt  wlMt 
ia  pro[ioi<e<l,  and  we  recommend  : 

That  tho  sanction  of  the  Council  I  f  livoh  to  the  woflca 
referrerl  to  in  thu  uolice,  daUid  lath  Octotier,  ls91,  of  the 
Lx>ndon  Elpct«c  Sapply  Corporation,  upon  condition  I  hut 
tl)<>  company  do,  before  coinmenrin^  tho  work  undor  thi-n 
notice,  dubuiit  for  tho  appiovnl  of  the  committee  this  draw- 
iii({tt  oi  any  boxes  whith  it  may  ^ie^;lc  lo  conftnict  ;  and  do 
give  two  days'  notice  to  the  (  ouncil'-s  chu'l  enLrinctT  brforc 
commencing  any  of  the  works  ;  ihut,  the  maiuH  bu  Uid  uiiiier 
the  footways,  and  ba  kept  din.  below  tk«  under  side  of  the 
paving  wberarar  it  ia  raand  practioaUo  to  do  w ;  that 
whan  th*aM|iH  evoM  tiM  vmrngiim^t  tlwy  ba  kapt  at  the 
MMM  daptb  baleir'tho  floomMo  or  Um  nad  naterial  aa  th«  eaae 

aba ;  that  aU  pipaa  or  openloffi  from  or  into  the  boxee 
ba  of  anob  shape  as  to  remova  all  riak  of  injury  to  the 
aowing  of  the  cablee  ;  thait  all  aabloa  croMing  the  boxes  shall 
bampported  from  below  la  tlio  boxes  ;  that  all  service  linos 
omAllc 


>  ahaU  be  proteotad  wkare  leaving  the  boxe«  by 
■a  «stnt  land  COvarine,  or  by  wooden  slop(ieni,  and  ehutl  also 
have  a  copper  wire  of  sufficient  size  carrisd  from  the  service  to 
the  main  cable  ia  good  connection  with  tho  Itiad  or  iron  outer 
caning  ;  and  that  tho  end»  of  all  mains  tanninatiag  ebewharo 
than  in  u  box  Hhall  be  securely  piotMtad  by  iron  oapa  to 
addition  to  any  other  covering. 

Two  notices,  dated  lath  and  21st  October,  1891,  reepoctively, 
bave  been  given  by  tbe  Noliing  Hill  Bleotrio  Lighting  Compiuiy, 


of  intention  to  lay  maim— (1)  oroaalog  Waatboume-grove,  and  (2) 
in  PaUMW-gMdetw-teRiiM  aod  K«DBwiek'M|mr«.  The  propoacd 


I  an  « tho  ordinary  ohanetar,  aitd  w» 

That  the  sanction  of  the  Council  bo  given  to  the  works 
refmred  to  in  the  two  notices,  dated  Oolabar  15th  and  2 1st, 
1891,  respectively,  of  the  Notting  Hill  Electric  Ughting 
Company,  u|ion  condition  that  the  com|iany  do  give  two 
days  notice  to  the  Coo  net)'!*  chief  engineer  before  com- 
mencing tho  work  ;  chut  tht;  covor-etonus  of  tho  culvurto 
under  'S)in.  wide  shall  be  not  les.s  thnn  2)n.  thick,  and  of 
the  wider  culverts  not  lees  than  2iin.  ;  and  that  where  the 
colvprt  frt>!«*f?»  tht>  carriageway,  there  nhnll  be  al  least  91n. 
Uuckncj-*  of  r<jrilatid  ctiment  conciLte  i»l>.jkc  thooo» 
of  the  culvert,  in  addition  to  the  rood  material. 

The  WoBtminster  Electric  Supply  Cor|)or«tlon  has  giv. 
dated  October  17th,  1891,  of  intention  to  lay  nwina  In  Caatle-lnoa, 
Weatmitwtar.  There  ie  no  objeeUeii  to  the  propaead  worka,  and 

«•  recommetKl  .■ 

That  (ho  consent  of  iht!  Council  be  given  to  the  works 
referred  to  in  the  notice,  dated  October  17th,  ISOI,  of  the 
Weetminetor  Electric  Supply  ('or(K>ration,  n|>on  condition 
that  the  company  dn  give  two  days'  notice  to  the  Council's 
chief  engineer  before  ci>ni!iiGrtcing  the  works  ;  that  the  mains 
be  laid  under  the  foot  wuyi  wherever  it  is  found  priiotirnble  to 
do  80  ;  and  thul  the  covfis  fif  the  stiottt  Ijoxch  t-o  be  useil  i-hidl 
cofwiat  of  iron  framealiilud  m  with  matoriil  to  suit  the  paving. 

Wo  hikve  alao  to  report  the  receipt  of  tho  following  aetioBB  given 
io  accordance  mth  tae  resolution  of  the  CooooU  to  OOOeiit  four 
days'  (instead  of  on*  month's)  notice  in  raapaofe  ef  the  laying  of 

her  vice  tinew  from  mains  already  laid. 

From  tho  St.  Jainet*  and  I'all  Mall  Electric  Liu'hlinp  lompanv  : 
Itith  October,  to  57,  Pall-mall ;  !7th,  to  '2??,  Piccadilly  ;  JOth. 

to  172,  Regent-street;  Mr.  T.  Hodtrtiii'i^^"  ».  I'liU  niall  place;  .ind  ■ 
the  8toreo#c<?pi<<  Company's  premises,  (>lasshouse-atreot ;  21at,  to 
JlOand  211.  I'icca.lilly  ;  and  18  and  10,  PaU-miOl ;  S7tb»  tO  M, 
Rc««nt-»treet ;  'jyth,  to  151,  Recent-street. 

From  the  iximlon  Electric  Supply  CorjioratiLin  :  16th  October, 
I'SOl.to  \\'e!>tjimi<ter  Hridge-road,  and  to  131,  Newiiiglou- 

oausewav,  an  d  rill  and  13'J.  Borough  Uigh-atreet ;  I6tb,  to  the 
Surrey  theatre;  2tilti,  to  tho  Council's  offioen.  Union-road,  21, 
Parliament-street,  4,  Dav«r>Streat,  and  the  Alhiunlirn  Thejttre  ; 
!28tb,  to  22,  Old  Bood-atna^ and  Kiog'a  Head  Inn,  Borough  High- 
tiU9tti  SMS  to  14  md  to,  Codiapnr-atraqt, 


GBOHFTOIf  AND  Ca 

An  extraordinary  gcncr.il  meeting  of  this  Company  was  hold  at 
the  offices,  Muitsiion  House  buildings,  E.C.,  on  Tueaduv,  for  the 
puriiose  of  approving  a  ro«olation  increasing  tho  oajntid  Of  the 
Couip«ay  by  too  issue  of  preference  sharos. 

Mr,  m.  S.  Cmmgtm,  elw>inn»«tj;>te«ide« i .  and  explained  the 
raaaonafor  fncreealng  the  oapital.  Tnree  years  ago  the  Company 
was  a  private  partawabll)^  whiofa  began  with  amail  beginnings  and 

Kt  to  occupy  A  not  inconaiderable  po«iUon.  Tho  growth  of  the 
aineaa  woe  it  had  been  taken  over  by  tho  Com(>any  had  beoQ 
MmtiBnouai  and  Quite  aa  rapid,  if  not  more  so,  than  when  it  was  a 
nrivafeO  eoncarn.  The  turnover  had  advanced  by  leaps  and  bounds, 
ftaob  year  the  percentage  of  increase  had  been  very  large,  30, 40,  and 
SO  per  cent,  it  now  stood  at  a  figure  two  and  a  half  timee  what 
it  was  under  private  management.  W  ben  it  was  turned 
Into  a  Comfuiny,  the  f,n!culjitiun»  were  bivtwl  ufion  no  <uch  rate  of 
inrreji5^e,  and  ho  they  h.id  found  theuiselves  cniipled,  and  h.od 
hrt'.l  to  refu"e  valuable  ordcri*  bL-<:';iii^o  they  hm!  not  suliicient 
workinr;  capital  to  cju  ry  them  out.  He  did  not  mean  that  tlioy 
had  bad  to  refuse  nil  order>.  but,  only  .»iich  as  reiiuire<t  a  coussider- 
atiie  amount  of  working,'  cafntal  to  execute.  f'oiiMderinL;  that  their 
pi  esent  capital  hud  \>i-^n  inve«t«*l  iii  •'uch  a  watiwftintory  inatYner  ; 
conniiierinn  that  not  only  had  the  prefiircnce  inlerc^it  been  e.'iMity 
eatned.  but  that  there  bad  been  a  h4r^,'o  inargm  ovci  to 
|iay  a  divulcnrl  on  tho  ordinary  sbarca,  ho  thought  it  was 
e%uk:ut  th&t  fuillier  capital  must  be  tuised.  After  con- 
sklorine  the  various  meanx  of  doing  this,  the  Directors  had 
decided,  after  obtaining  competent  advice,  to  increase  the 
preference  «w(il*l.  When  thagr  had  pieaiy  of  capital  tbay  eouU 
l>a  V  cash  for  aa  tfawr  natorialn,  nd  M  get  tbe  baoefit  of  eondUer- 
able  diaconnta.  The  peraons  most  afnoted  by  this  increase  of 
capital  were  the  ordinary  shareboldeni,  who  in  tnis  Company  were 
very  few,  cotiei«ting  entirely  of  tho  old  owners  of  the  firm— that 
was  Mr.  Albright  and  himself  (Mr.  Crompton).  They  could  not 
possibly  have  sanctioned  this  st«p  without  carefully  weighing  the 
cost,  and  the  effect  it  would  have  upon  them.  Having  donethia, 
they  had  come  to  the  conclusion  that  they  were  justifiod  in  eanc- 
tioriing  tho  increaBC,and  that  they  would  particiinate  in  tho  benefits. 
It  hud  been  augpested  to  the  Boird  that  the  new  share."  should  bo 
ipfue*!  at  n  ])reinium.  but  they  had  thoujjht  it  hi-tter  to  divide  ihein 
into  two  partv*,  and  i-^-oie  .'>,(>IM>  at  [lar  i  thuir  present  preference 
thlUW  beinn  at  a  cou(>iderablo  jiremium)  and  the  Ilireclors 
would  cnri.«ider  whether  they  should  issue  the  remainiler  at  a 
i>iciniiiiii  ur  not.  They  had  obtained  tho  opinion  of  the  hhare- 
noldcifl  on  the  matter  W  j.roxieH.  !\nti  thoy  nnd  received  proxie« 
for  more  tlian  three-iiuart  I  e  <hare«     He  thou  moved  a 

resolutioQ  increasing  tue  capitul  by  the  i.-^i^ue  uf  1U,*MI4)  preferenco 
sharee  of  £5  each,  to  rank  />ori  ;>a^«u  with  cxinting  prafenaoo 
shares,  and  to  be  issued  as  tho  Directors  may  think  fit. 

This  was  leoended  by  Mr.   4.  F.  AlfeilfM»  and  carried 
unanimously. 
Than  waa  no  otbar  boainaaa  befon  tho  meeting. 


N0MTE7IDB0  TBLBPHONB  €OHPAMT. 

'Die  ordinary  general  meeting  of  tbii<  Compoay  waa  held  on 
Fririay  last  at  the  officer,  Abciiurch  lane,  K.C. 

Ur.  ArUinr  Holland  presided,  and  ^uid  that  the  accounts,  coiii- 
partxi  with  those  of  the  previnuM  year,  t-howed  that  the  sub.-<cri|i- 
tions  had  dimiiii.-'he^l  l>y  i'.',tj<>4,  w  hile  the  Iy<jndijii  e.vjiense^  liad 
risen  by  £75,  and  thijj*^'  at  .Moiiltsvidiao  by  il.O.'d.  They  liad 
written  off  for  bad  and  doubtful  debts  last  year  £000,  and  thiii 
year  £H52.  Thoy  bad  alao  incurred  a  loss  of  £^32,  owins  lo  defal 
cationa  on  tbe  part  of  their  eoUeetor  at  Mooter  id  eo.  Tbe  oonae* 

Snenoa  waa  that  the  net  pnAta  dnifing  the  iaat  12  monthe  had 
balnliAed  by  Tbe  wmhar  of  eabeniben  who  had  hffe 

them  waa  tOS,  bat  315  otbera  had  joioad  theaa.  Aa  lo  tho  fntnn, 
much  would,  of  cournc,  defiend  open  the  olitte  Of  Umguay.  and 
upon  the  harvest  and  wool  clip  on  the  Rirer  Phito,   He  eonelnded 
by  moving  the  adoption  of  the  report. 
Tbe  BNtfea  WM  aooooded  by  Kr.  T.  ]».  Mara,  and  adoptad. 


COMPANIES'  REPORTS. 


WESTERN  AND  BRAZILIAN  TELEGBAPU  COMPANY. 

The  report  of  the  Director-'  for  the  half-year  ended  June  30, 
1801,  states  that  the  total  earning';)  nmonntH  to  £U>4,9U2,  an 
increase  of  £1S, 1 16  compared  with  the  half  year  to  .lune30,  1890. 
From  the  nhovo  total  caroings  has  been  deducted  the  sum  of 
£11,121,  |>aid  in  reK(Hx:t  of  tratlic  receipts  between  March,  1889, 
and  December,  1890,  hitherto  under  dinpiite.  The  working  expenses 
ainouiUed  to  £38,tt38,  a  decrease  of  I'l.STU.  Including;  the  amount 
brought  forward  from  1890  (£6,07U)  and  the  dividend  received 
a|K>n  the  shares  held  in  tbe  Platino  Company  to  June  30,  the 
balance  to  the  credit  of  the  revenue  acooont  ifi  £7f>,7*<2,  from 
which  lia.s  to  bo  deducted  Xrj.HliO  for  debentuie  intercnf  ami 
£<i,li;HJ  for  the  debciituro  r«i<ieaiption  fund,  lea\itig  £t'><»,tj.SJ,  of 
which  £^."), I i«W  hiij"  been  placed  to  tho  reserve  fund.  Thin  leavoH 
£SA,GH2,  The  Directors  recommend  the  payment  of  a  dividend  of 
(Js.  tier  share,  free  of  income  tax,  on  tho  ordinary  Hhuruf  for  tho 
half-year,  being  at  tbe  rate  ci  4  per  cent,  per  anuum,  c&rr^iag 
lonmd  £0^470. 
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GIT7  NOTES. 


■■■In  VUacraph  <l—fiiy.— The  receipti  for  Oatober  vtn 
Xm^TM.  «iWHntfe£fi^S80  far  the  nmeiwiBdof  1890^  an  ioanun 
of  £1,108. 

CQbA  SnbinartBe  T«l«gr*pli  Company.  -  Ttie  estiinat«d  recoi|iUi 

for  Octotwr  wcro  €3,20H,  iw  coin|iare<l  willi  £H,3I0  in  the  corr©- 

li\X>n  i  I  ■  ij  1 1 ,  ■  M '  1 1  ijf  la-Mt  year. 

Dii'oct    spaniiii  Telagrapb   Compasy. — The  raovipta 

<)'  I'll  <  I  unmuntL'd  u>  £'2,4.%,  .1.^  at.'ninat ^779  in  Um na6  pariocl 

ol  I.Hlio,  showing  a  decreoao  of  £'MH. 

XMtara  Xxtoiialoa  Telegrapb  CompMiy.- -Tho  receipts  for 
Ootobor  amouniad  to  £42,M0.  m  animl  £47,117  in  the  00m- 
■pondtuft  period,  ihowiqg  a  deenan  of  X4,I71. 

October  •an^MOO^^uSS^ha  toSoalBoa  Jaaiaary  1  £^,9M, 
agaimk  £0^11(10  in  iha  aonespcodlaa  periMl  of  IMO^and  £SS»,90O 

city  and  SonUl  Jbondoa  RaUway.^The  receipts  for  the  week 
eodiDf;  November  1  wer«£!i02,  m  compikrcd  with  for  the  week 
oncUiW  Oetober  flSb  Tbo  total  racoiiita  for  tba  four  moka  aodinK 
«a  tlw  Yalter  date  were  £S,04S. 

Buainosa  Notice.-  Mecsrs.  G.  K.  I'elli^  nnr)  Co.,  cngineere  and 
boilcf  lunlvt  rs,  LuttHnin  5tr«el  WorkH,  Hirmiii^'liatn,  inform  iiH  th»t 
on  Montlay  next  thoywill  o[m:ii  u  Lfiiirion  olike  ut  \Vc«tminKtcr- 
chamixiis,  y,  \'ii;tori«  Ktrccl,  S. \V.,  under  ihc  management  of  tbisir 
London  renreventative,  Mr.  \V.  Crawford,  in  order  to  provide  the 
oeoesaary  locUitiee  for  their  rapidly-increaaing  London  businoM. 


PROVISIONAL  PATENTS,  1891. 


OCIOKEK  28. 


1H21.  A  anr  or 


0  tlcktlac  npnHB.  Jamea 
UorrQl  Ormoi,  Norfolk  Houm.  Nerfalk-otoeet,  Stxaod, 
London.   (SylTanne  L.  Trippe,  United  Statae). 

(>TU|I|1(  '-'7. 


18423. 
18431. 

18432. 

1M36. 

18451. 

1M77. 
18B0S. 

i8»ia 

1S83& 
18801. 

1S534. 
1S5.')I. 

18S97. 


An  Improvad  telepkoaa  eomUaatiaa.  Sir  Charle* 
Stewart  Forbes,  Baronet,  21,  Finsbury-paveniont,  London 
ImprwramoBta  Ut  aeooadary  batterloa.  Montgomery 
Waddell,  Justus  Bucliley  Entz,  and  Willijim  Alfred 
Phillipa,  70,  Market -street,  Mam-h^ter.  (Complete 
"pecincation. ) 

A  portable  elaotrto  Otaataattas  adTartlaanaat.  Sarah 
Jnno  KollaaootflO,  OoUhuiit-tartaea,  Sootli  Bampatoad, 

Loudon. 

Improrad  apparatna  for  meaa Bring  and  reoordlng 
aleaMa  eoneata.  Sir  William  Tbonuoo,  1S4,  St. 
Vinoont>«traet,  Glasgow. 


Alfred  Riiiliac  BomioM.  93,  Sfc.  Alfaan'k-mid,  Bartadon, 

London. 

A  dopolarlatng  lipoid  far  galvaale  taMoila*,  Oaoar 
Bchlaaiogor,  77,  Chanoery-Iane,  London. 
A  MW  or  ImpreiTed  eleetrte   elreait  eaatraUer  or 
nwllnMO.  WilUamBiagfaBia(aamland,S4kS>»thampton- 
buildingn,  London. 

teprovad  alaetrleal  apparatna  for  Indleatlns  the  time 
■t  wideh  veitaMB'e  or  ethar  tleiMU  or  the  like  were 
plaaad  t»|pato.  Fndoriok  Aogoot  Kohl  and  Charka 
FOMboH;  ft»  Wnrwiek^oonrt,  Gn^  Inn,  London, 

of  nnd  apparatna  for  weUUns  or 
mlnallji  William  Phillips  Tbompaon, 
9,  LofdxOtnok,  LtraqiaoL  (Charlao  CUiin»  United 
StatOB.)  (OompMo  apeoUkatlon.) 

Xmproremeata  In  Inonlnliwio  or  i— i^Hiiy  aapperta  for 
etoetrle  eeadaoton.  William  Phillips  Thompeon,  6, 
Lord-etreet,  lavorpooL  (Robert  Hawitt  and  Franklin 
Leonard  rape,  TJidled  Statoe.) 

Improvcmonts     In     electrto     ttjltiplioalc  Instrurucnts. 
A'.': '  .r        Mi.ri,  7 1  ■,  Market-«t  rcct ,  Manchiisi, 
ImprovemcctB  Ln  or  relating  to  electrical  terminals. 

t'litirles -J)kli:      Hill,  1  ;  i_  -^ii.inii,  Lontlon. 

ImproTremenli  In  elpcti  Ir  meters.    Hiiydii  Tliieif  Hiirrioon 

an  i  iiLi'i.'  '  i:  :  11,  1'.,  I.,nirolii'H-iiin  lifliLi,  Ix)ri<i..)n. 

topravameata  In    oleetrolyala.     Emile  Andcooli,  28, 
'   I,  London.    (Complete ^pOoMioation.) 

OOTMIH  88l 


   .  JamoChnrloaRioliardaon, 

Sa;  ClanBont^nan,  CHorkoaweU,  London. 
18887.  iMppooMioalo  inltiiiy fbo  iHitPodw  to  to  anoA  In  the 
glnoliiljilH  ot  ioinilann.   Janoo  Cbarloo  Blehardson. 
Si^  CUnoBOnVKiaiM,  dorkeawell,  London. 
1889.  iMpgnwof  In  iloim  le  dymamoa  aad  metara.  Wiltiatn 
Terrell  Oamett,  Sanbridge-chambers,  BrHtifotd,  Yorkshire. 
18648.  ImprerenMnte  In  eleetola  nMtota  and  dyaamo  mawlitwee. 
Bon«7  CUMgr,  18»  BcMU^flmoo,  CSiinrkk,  MiddlMK. 


18041.  Zavreramenta  In 

rrederkk  Kelly,  77, 
ploto  opacification. ) 
186801  iBvnvomeate  In  eleetrloal 

Company,  Limited,  6^ 


BanahM 

(Go» 


The  Electricai 
MaodoflfioW  atitwt. 


18653.  Inprovaaunto  la  meana,  aleottieaHy  eperatad,  ftr 
ratardlag  aad  arreettng  tne  motion  or  trains.  appUoaUa 
aloa  to  tMaonn.  Nakle  Shagoari  aad  John  Hcrbart 
Bale^  Briatol  Bank-bnUdiaga,  BriatoL 

(Xtohkk  30. 

18714.  ImproTemimta  In  the  ragnlation  of  gas  iuid  oU  englBoa 

for  oloctric  lighting  purposes.  »iiiiei8  KtiM-nrd  Gripfcr 
iind  Simon  ('oylc,   I'.l,  (ircat  ( k'oi fre-.Htro«t,  W'efclminiL'j.-, 

18716.  Improvements  In  electrlelty  mctcru      .'ii  ll.ur  Wriirh;, 

■_'<),  I'aik-crwcfn! .  l;n;;lit«ii. 
18721.  Im,jrovcmenU  la  i>r>rttLbio  tict-trto  lampa  or  Uckts  far 

domoatlc  use  and  ether  purposoa,    JaOMO  IHWH*,  BMk. 

btiiidin^^-i,  (li'oiL'f  -u  Li,  Sheliielii. 
1872.3.  ImproTomontB  relating  to  roalatanoe  frames  and  the  lllM 

used  for  oioctrioa  purpoeaa    Charles  Scott  SaeU  sod 

w  iK^diiou'^c  anrl  Ki>w<<on  Unitod,  Unitod,  88,  ^nMn 

Vicloria-strttjt,  L<jniloii. 

Improvatnonta  In  tho  cores  of  oloctrlo  coils.  Aluxanicr 
Nfjirr  and  Arthur  Thnmaa  Coliier  ,  'n         ket  •>» rnet,  Man 


18726. 
18733. 


ImproTemouta  la  and  oonaectcd  wltk  elaetrte  talepkeaia 
apparatus.     AleXiinder  Marr  and  Altknr  TlMMnflO  OoDiir, 
70,  Morket-stroet,  Muiichc»t4.'r. 
18771.  Improvemeata  la  eleotrlo  railway 

Fib,  47,  Linooln's-inn-fielda,  London. 
1877A  Improvamanta  la  elactrlo  ball  ladleatora.    Siemens  Bros, 
aad  Co.,  UoMted.  Oeoi^  ^Iroater  Orimatun,  and  Sm«at 
Portat»,  88,  8onniampMa-bttlldtn||o,  London. 

18784.  ImproTomcnta    in    otootrloal    moaaariog  inatxajncnts, 

dyoamo-eleetne  maahtnce,  rcslaterlas  laatrnmaata.  aad 

transformer  switchos     James  Swinburne   and  WslWf 

K'v  i;   ■  n-,.<!:,  UJ;  ■,'.",„;.,,.,,  ■[•,.. n::ii,„:t.on.  Midaiep.-). 

IHS^H.  Improvements   In    clcctrli:;  arc   Laxups      TboiimH  Ht'tjrv 

18834.  A  novel  appUcatlou  of  oleotrlelty  to  doBMatla  purposes. 
.Ak-M.rKler  HuwluiHon  and  Waller  JoBMO  Noloon,  17.81. 

Ami's-MiuarL',  .M.inclici't or. 
18837.  Xmproyed   nioituA    lor   ^iiipiiurtlnn    tivi-rtiL.id  uUetrlr.-il 
aondnotors  round  curves  for  electric  raiiw.ity>i  ur  trim- 
waya    Siemens  Bros,  and  Co.,    I,itnitf<i,  Soi,  r  i  ,    j  lun- 
buildings,  London.   (Siomeos  and  Haiske,  (.ioruaauy.; 


8PBCEFI0ATI0NS  PUBLISHED. 

1890. 

16777.  aiaoMo  MOloim.   Milla.  (Blaia>.  8d. 

I7m  fllooMnMiltiPWi.  Toil  (RiofaMr.)  8d, 
nm.  Taoltavalaatitowlraa.   Rathbone.  «d. 

l?^'''.?.).  Inoandoaeent  lampholdora.    CKHi  norl.      t '1i  irmx'k.)  Hd« 
17i>^l.  Uectrlo  flro,  etc. ,  Indicating  apparatus,    liiuko.  ad. 
I82U6.  DyaamoKtloctrlc  goneratora,  ete.  Duvis  and  Stokos.  lid, 
20O43.  yalephanea  and  OMebanloal  al<nala.  Anders  aad  KUIotl. 


8d. 


fttoki 


1881. 

Sd. 
Parker.  8d. 
Brain  and  AfnolL  8d. 

IStlM    Electric  mntors      Kintor.  Al. 
14J.'U.  Klectrlo  railways.    Caitori.  Sd. 
M.'iTS.  Arc  light  carb  na.    Garland.  8d. 
14962.  TelepboMa.    Brown.  6d. 


3404.  IWepI 
12888. 

18027. 
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Cook,  electrical  engineer,  recomtnending  tbc  Commissioners 
to  apply  to  the  Uoard  of  Trade  for  a  proviBional  order  for 
eleetric  lighting,  and  the  mittor  wm  nfamd  to  ft  oom- 
ntittea  for  eontidemtioD. 

Mutnal  Telephone  Company,  Limited. — Seven 
hundred  aud  fifty  subscribers  to  this  com|kany's  Manchester 
exebange  an  now  oonneetod.  The  c  impany  has  38  priTate 
wires  also  completod.  On  October  31  they  {wssessed  in 
Manchester  154  standards,  76  poles,  190  cables,  209  distri- 
buting-boxes, 1,050  mHw  of  wira,  rad  ■tteehmmto  to  720 
bnildiagn. 


NOTEa 


Durban  h  to  ho  lighted  hy  oloetrk  light  on  tho 

Thorason  lloustori  system. 

Ediaon'a  Fateuta.  -lu  a  recent  interview,  Edison 
nja  be  haa  nww  made  anjrtluDg  out  of  hia  Enropean 
patents. 

Institation  IMnner. — ^The  antuul  dinticr  of  the  Tnsti- 
tuLiou  of  Electrical  Engineers  ukes  place  to-uighl  at  the 
Critarion  BaatauEaat  at  7  pwm. 

Lnbricatiom — We  have  receivod  a  neat  pamphlet  on 
"  LuVtri i  .i'ion — Oil  to  Save  Power"  Iroiii  the  Vaeuam  Oil 

Com  [  I  it  y,  The  Albany,  Liverpool. 

Spanish  Technical  Re^ew. — Wo  are  in  receipt  of 

the  Itivista  Tecnologico  InJ ust rial,  the  monthly  publication 
of  the  Associittin-i  n'  I^'hutrial  Eaginoon  of  Barcelona. 

Xleotrio  Printing. — The  presses  upon  which  the 
TFesUm  Elefirieiaii  is  printed  are  now  run  by  electricity.  A 
25-h.p.  Edison  electric  motor  iaiiaad,eoTnntlMiQgaappliod 
from  the  Chicago  Edison  Company. 

New  Bnsinessk — We  hear  that  Mr.  George  North  has 
reeigoed  his  appointment  with  Woodhouse  and  Kawson 
Un^ad,  liuitod,  in  order  to  eouuMiiee  barineei  on  hit 

own  account  at  90,  Queen-street,  E  C. 

Paddington. — The  Paddington  Vestry  has  decided  to 
accept  the  ofler  of  the  Metropolitan  Electric  Light  Com- 
pany to  anpply  all  boildiiigB  in  Paddington  with  oleclrie 
eneiiiy  at  7d.  per  Board  of  Trade  unit 

Perranti  Mains. — The  firm  allndod  to  la.st  week  as 
putting  down  plant  to  manufacture  Ferranti  mains  is  the 
Britiah  Inaohtod  TVire  Company,  PreKot^  Laneaahire,  who 
have  pnidiaaad  r^hta  for  mannfietare  and  aale. 

Cork  Asylam. — At  the  meeting  of  the  directors  of  the 
Cork  District  Lunatic  Asylum,  the  estimate  of  an  English 
Sim  lor  lighting  the  now  building  by  eleottieity  wae  nod, 
bat  on  acoouirt  of  ezponie  it  waa  daddad  to  bio  gaa. 

PerslA. — It  is  stated  that  a  syndicato  of  Belgian 
finaDciers  have  obtained  a  concession  from  the  Persian 
Govairmnaat  of  the  nuMMpoly  of  deetcie  lighting  in  Farna. 
The  oAoe  of  the  company  will  probaiUy  be  at  Brnaaala. 

Society  of  Arts. — The  first  ordiru-v  mcctirig  of  the 
Society  of  Arts  will  take  place  on  Wednesday,  18th  inst., 
at  6  p  D.,  when  the  opening  addram  wOl  be  daliTared  by 
the  Attorney  General  {8k  Bichard  Webster,  UP.),  diait^ 

man  of  the  c"iir.  'il, 

Eleotric  Railwaya. — Edison  ooosiders  three  sUtiooary 
generating  enginea  of  10,000  h.p.  each  will  be  Feqniced  to 

run  the  whole  of  the  Pennsylvania  railroad  system  as  pro 
jected.  Mr.  Villard  will  soou  have  a  track  for  domonstra- 
tion  ready  near  Kew  York. 

FvllBUW  Beotito  Oan^The  Pallman  Pahoe  Gar 

Company  have  recently  built  an  immense  and  palatial 
doablo-deck  electric  car,  driven  by  two  2u-h.p.  Westing- 
houae  aingle-rednetioii  moton.  The  Wwt  End  BaQway, 
of  Boeton,  baa  ordered  four  of  theae  cam 

Explosion  at  Hastings. — Trouble  w.is  experienced 
at  Haatings  by  an  explosion  supposed  to  bo  causod  by  leaky 
gaa  eolleetitig  in  the  junetion-bozes  of  the  underground 
mains.  The  fuse  went,  and  the  lamps  on  the  sea  front 
were  extingoiahod  temporarily,  but  no  penomd  damage 
waa  done. 

FwtUk  Uf.B.).— At  the  meeting  of  the  Itetiek  Town 
Oommimioniera  on  Monday  a  lettar  waa  read  htm  iSx, 


Telephoninif  iMtwoMi  Unooln  and  Uvorpool. — 
The  telephonic  communication  was  established  on  Thoia- 
day  last  week  between  Lincoln  and  Liverpool  The  Uayor 
of  Lincoln  spoke  through  to  the  Mayor  of  Liverpool,  and 
offered  him  biscongratulationsonthesuccessof  theenterprise. 
The  congratulations  were  mutual,  and  each  voice  could  be 
distinetly  heard. 

New  Frenoh  Eleotrioai  Review. — Another  technical 

electrical  journal  is  stated  to  be  in  contemplation  in  Paris, 
the  Jievut  dc  I'EltdricitL  Franco  is  well  off  for  electrical 
journals ;  although  gas  has  only  five,  the  science  and 
practice  of  electricity  has  already  eight  technical  papers, 
and  the  above  will  make  a  ninth — a  striking  comment  on 
the  aetMl^  of  eleettieal  adenee. 

Ttm  BMtrleity  Aet  la  BonuA.— It  is  officially 

notified,  sayg  the  Indian  EniTin''n,  that  in  exercise  of  the 
power  conferred  by  Section  5  of  the  Scheduled  Districta 
Act,  and  with  the  previooo  aanetion  of  the  Governor- 
General  in  Council,  the  Chief  Commisi-ionor  of  Burmah  is 
pleased  to  extend  the  Electricity  Act  (XIU.  of  1887)  to 
Upper  Bnrmah,  except  the  Shan  Stataa. 

DeptliBird.  —  We  are  aonry,  though  perfaapa  not 

alto<^ether  .sur[)n<i6d,  to  hear  that  a  serious  breakdown  has 
taken  place  in  the  mechanical  arrangements  of  the 
Deptfotd  central  station.  We  can  only  tiiink  that  it »  an 
extreme  [lity  that  the  directors  and  ^Ir.  Ferranti  have 
thought  well  to  entirely  sever  their  conneoUoa  until  the 
statbn  waa  more  in  thorough  working  conditiioin. 

HttddMWfleia.— The  Ckirporation  of  Hnddersfield  are 

about  to  erect  an  electric  lightinj^  sution  and  ])Iant,  and  to 
lay  mains  in  connection  therewith,  and  are  prepared  to 
receive  applications  from  eleotrioai  engioeen  competent 
and  willing  to  superintend  the  execution  of  the  works,  the 
contractors  for  which  are  the  Brush  Electrical  Eagineering 
Company,  Limited.  Particulars  of  application  may  be  seen 
in  the  adTertiaement  eolnmni. 

Hanunersmtth. — The  I^ammersmith  Vestry  has 
decided  to  refer  to  their  Electric  LighUog  Committee  the 
question  of  electric  lighting  in  the  district.  Tbeoommittee 
will  consider  the  draft  provisional  order  and  map  of  the 
proposed  area  of  supply  by  the  Putney  and  Hammersmith 
Electnc  Light  and  Power  Supply  Company,  and  a  special 
meetiog  of  the  Yeatr;  will  be  held  on  December  9th  to 
consider  the  report  of  this  committee. 

Royal  Meteorolog:ical  Society.  -At  the  meeting  of 
this  society  to  be  held  at  25,  Great  George-street,  West- 
minster, on  Wedneaday,  the  18th  inst,  at  7  p.m.,  the 
following  papers  will  be  read  :  "  Report  on  the  Inter- 
national Meteorological  Conference  at  Munich,  September, 
IS^l,"  by  fiobert  H.  Scott,  UA.  F.BJl ;  "Resalta  of 
Meteorological  Observations  made  at  Akassa,  Niger  Terri- 
tories, May,  1889,  to  December,  1890,"  by  Frank  BuMoll, 
F.&M.S. 

Uwecpool*— The  aeeond  largest  imtallation  of  electrie 
lig^ng  in  Liverpodl  baa  been  pat  in  University  House, 
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the  dofehing  manufactory  of  Messrs.  Uenechsberg  and  Ellis, 
by  H«Mr8.  A.  Hall  and  Co.,  of  that  city.  The  shop  is 
lighted  by  140  glow  lamps,  the  windows  are  fitted  with 
alectroliera  and  ■^hcll  lights,  and  the  turret  is  mtrmonnted 
by  a  20^mp6rc  urc  lamp  which  is  visible  as  far  away  as 
tb«  W«tA  mountains,  and  will  form  a  oaw  beaooQ  li^t  for 
mariners  entering  the  Mersey. 

Hammerfest. — ^The  most  northoriy  town  in  all 
Europe,  Hammerfest,  is  lighted  by  electric  light  down  to 
the  smallest  house.  The  lighting  is  an  important  question 
in  these  latitudos,  whcro  the  sun  doea  not  rise  at  all  from 
the  18th  November  to  January  the  23rd.  On  the  other 
band,  during  three  months  of  tlM  jMur  the  sun  does  not  set 
at  all.  The  light  is,  of  course,  most  required  during  the 
ooldest  months,  and  the  power  is  supplied  by  turbines  from 
tbree  ctNanw,  wbleh  am  auffldcDUy  npid  not  to  bMome 
frozen  oven  in  their  v'inter. 

OhloaffO  Ezhibition. — The  large  structure  ia  the 
World's  Fair  buildings  known  as  Electricity  Hall,  aayt  a 
JhbM  telegram  from  Chicago,  has  been  declared  unsafe, 

and  the  architects  arc  debating  whether  they  will  tear  up 
the  foundations  atvd  do  the  work  over  again  or  endeavour 
to  strengthen  the  sub-structure.  Tbo  building  baa  been  ao 
badly  planned  that  it  would,  when  comi>loted,  scarcely 
nutain  its  own  weight,  and  at  leiisl  7£i,(X)0doIs.  will 
be  reqirired  to  make  it  safe.  All  the  largp  atructures 
have  now  been  ccndetnned  as  uonle.  Thit  IMniS  a  bad 
begianing  for  the  famous  fair. 

Helatoii. — At  the  qiuirterly  meeting  of  the  Helston 
Tows  Oonncil  held  last  week  a  letter  was  read  from  Mr.  A. 

Plryor,  ardent  for  Mr.  J.  C.  Williams,  giving  terms  offered 
for  lighuug  Melston  by  electric  light :  the  use  uf  stre  im 
for  the  eom  of  J6  a  year,  80  years  ;  land  required  at  5$. 
an  acre  surfico  right  only,  30  years'  jiUi  i  Ii  i-i  Mr.  Winn 
moved  the  accepunce  of  the  olTur,  and  Mr.  Benniger 
moved  an  amendment  that  the  matter  be  d^erred.  Foor 
voted  for  and  four  against,  the  Mayor  giving  a  casting  vote 
for  the  amendment,  Mr.  Dale  challenging  his  right  so  to  do. 
tCbe  ({iMetioD  le  therefore  def^ned» 

■xhlbitloa  at  St  Feterahorv. — Ad  international 

electrical  exhibition  is  announced  to  be  opened,  on  1st 
December,  to  extend  to  15th  March,  1892.  The  object  i.s 
to  show  the  Russian  municipalities  the  various  systems  of 
electric  distribution  of  light  and  power,  and  their  particular 
advantages.  Space  has  been  retained  by  Ganz  and  Co., 
gKemene  and  Hakke,  the  Oontineotal  Edhoii  Oanpany, 
and  others.  The  tariCT  is  36f.  per  square  metre  (say  27s. 
per  square  foot)  floor  space,  and  18f.  for  wall  space.  The 
Boasian  railways  will  ndiaoe  the  transportation  ohargea  by 
00  per  ecttt  lor  goode  addreaeed  to  this  exhibition. 

Cheap  Fittings. — The  (7iu  Woild  has  the  following  : 
**  Berlin  seems  to  be  doing  a  brisk  trade  in  gas  fittings  and 
electric  light  fitting*.  A  cnriou  dreametence  ie  referred 
to  in  the  Berlin  Trade  and  Industry  Aruiual  Report. 
Tenders  were  invited  for  certain  decorated  electric  light 
fittings  in  the  Imperial  Palace  in  StrHsbnig.  Minutely 
detailed  specification.^  were  provided.  The  highest  tender 
was  X6,850;  the  loweet  was  jei,750.  The  matter  was 
delayed,  and  an  offer  was  reeeived  and  accepted  to  do  the 
whole  thing  for  £1,250.  The  gilding  provided  for  by  the 
•pecification  would  alone  have  cost  JC1,200  or  more ! " 

T«l^plMM  firom  Sheffield  to  Ltmwln  — -The 
Nationdl  Telephone  Company  opened  a  tmnk  line  on 

Monday  from  ShefHeld  to  Lincoln.  The  Mayor  of  Sheffield 
congratulated  the  Mayor  and  inhabitanta  of  Lincoln  on 
being  able  to  cooTene  together,  and  edd  he  had  no  doubt 
that  the  new  line  would  prove  of  great  advantage  to  the 
people  oi  both  plaoeik        Mayor  of  liooolti  teei|iMMated 


the  congratulations.  Telephonic  communications  have  now 
been  eitehltihed  between  SbeffieM  and  Ifiddlesbrongh, 
Sunderland,  Newcastle,  and  other  north-eastern  towns, 
and  these  wine  will  be  formally  opened  in  the  eooiie  ef  a 

few  days. 

Bleetrte  Ugfrt  OaUes. — B&.  Sttuot  A.  Bneceira  new 

work  on  "  Electric  Light  Cables  an  !  the  Distribution  of 
Electricity "  will  be  issued  shortly  in  Meesra  Whittaker's 
"  Spedellstar  Sertoa"  Thetrork,  aftereonriderii^tbehwi 
relating  to  temperature  and  pressure,  and  the  effect  that 
they  have  on  the  determination  of  the  sectional  area  of  the 
conductor,  goes  on  to  deecribe  the  various  methods  of 
insuUting.  Chapters  follow  on  the  testing  of  cables,  on 
external  wiring,  underground  work,  and  the  methods  of 
distribution  uf  our  various  supply  companies ;  to  which  are 
added  notes  on  testing  circuital  ill  daily  use,  and  on  the 
localising  of  faults  in  conductors. 

Junior  Engrineering'  Society. — ^The  election  is 
announced  of  Sir  E.  .J.  Reed,  K.C.B.,  F.R.S.,  M.P.,  to  the 
presidency  of  the  Junior  Engineering  Society,  the  eleventh 
session  of  which  is  to  be  inaugurated  on  the  ^Tth  inst.  by 
the  delivery  of  his  presidential  address.  A  visit  of  this 
aoeie^  tvfll  tehie  pHeee  on  Saturday,  1^  Ibil,  afe  pi.m., 
to  the  Roj'al  Institution  Laboratories,  Albemarle  street, 
through  the  kindness  of  Lord  Bayleigh  and  Prof.  Dewar. 
The  inetitntion  eonteina  a  nniqne  eelleetioB  of  the  original 
apparatus  used  by  D.ivy,  Faraday,  and  other  early  oxperi 
mentors.  Demonstrations  in  the  laboratory  and  lecture 
theetre  will  be  eondnoted  on  the  oeeeeion  of  the  vieit 

FhyiiMd  Bo«krtr«^A  meeting  of  the  Phyiical  Society 

V  hold  on  Gth  inst,  Dr.  E.  Atkinson,  vice  president,  in 
the  chair.  Prof.  Sydney  Young,  D.Sc,  read  a  paper  on 
**The  OeneraUeathme  of  Tan  der  Waab  regarding  Corre> 
spondiog  Temperatures,  Pressures,  and  Volumes. '  Experi- 
ments had  been  made  on  benaine  and  its  halogen  derivatives, 
and  on  the  alcohols.  In  the  diicBniaii,  Mr.  Blakesley,  in 
speaking  of  molecular  forcee,  eeid  he  bed  obeerved  that 
when  water  is  allowed  to  evaporate  from  glass,  a  furrow  k 
formed  in  the  glass,  which  marks  out  the  original  boundary 
of  the  liquid.  To  all  appearance,  the  particles  of  glass 
are  torn  away  by  the  moleoolar  foreee  acting  ahmg  the 
boundary. 

Leicester  Co-oi>erative  Boot  FMtory.  —  The 
largest  oo  operative  boot  and  shoe  factory  in  Leicester  hae 
just  been  opened.  The  factory  stands  on  a  site  of  six 
acres,  leaving  ample  room  for  extension.  It  is  three  storeys 
in  heighti  ie  100  yatde  Ioo&  and  90  yards  wide,  and  the 
rooms  are  not  only  spacious,  but  admirably  constructed  as 
rcf^s  light  and  ventilation.  The  buildings  cost  J&30,000^ 
and  when  fitted  with  madiinery,  the  total  oaUay  will 
amount  to  £50,000,  while  £200,000  capital  will  be  required 
to  work  the  concern.  Two  engines  of  150  h.p.  will  drive 
the  dynamoa  for  the  electric  ^^t  and  eui^y  the  motiw 
power.  About  l,!)0O  workpeople  will  be  emploj'od  at  the 
Start,  and  the  factory  will  produce  about  50,000  pairs  of 
booto  par  week. 

nmriM. — ft.  Motoen  foor  yeare  age  aaeeeeded  in 

isolating  the  gaseous  element  fluorine,  and  has  since  pub- 
lished researches  upon  its  nature.  Its  colour  in  mass  ia 
greenish-yellow,  and  ite  iotonee  chemical  actiTity  render  ez- 
periments  dangerous.  Nitrogen  and  chlorine  are  not  reacted 
upon,  and  graphite  only  at  dull  heat,  but  nearly  everything 
else  is  fiercely  attacked.  Silicon  even  beeomee  wUto  hot 
in  its  presence  at  a  temperature  superior  to  ita  fusitig  [)oint. 
The  idea  ia  expressed  that  with  such  an  agent,  when  ito 
production  i*  easier,  bigh-temperatore  firee  and  eoMlttng 
furnaces  would  be  replaced ;  and  as  if  ever  electricity  is 
prodnoed  direct  from  heat  eooaomioeUy  it  will  probably  be 
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b/  BMaiu  of  very  high  temperatures,  the  researches  npon 
flnoriiM  may  also  lead  to  useful  result*  in  this  direction. 
Cnrstal  Fabm  BlMtrlMd  KAifeMlML— Ameatiiig 

of  tbe  Honorary  Council  of  Advice  and  of  a  special  com- 
mittee appointed  by  the  Electrical  ijection  of  the  London 
daalNr  of  Commem,  will,  bjr  kiiMl  fMnDiMfoii  of  the 
Lord  KTayor,  be  held  at  the  Mansion  House,  at  three  o'clock 
on  Wedneaday,  the  25th  inst.,  when  a  report  on  the 
poisnn  iA  the  wcbiUtion  will  be  prawnted,  and  the 
question  of  how  tbc  oxhiLitiun  may  best  be  used  as  a  means 
of  advaocim;  the  ioterests  of  electrical  science  will  be  oon- 
odenML  The  Lord  Mayor  will  preside.  The  whole  of  tbe 
(pace  is  now  practically  allotted,  extra  buildings  having 
beao  erected  for  certain  large  iri^tallritiooi  which  could  not 
otbanriw  have  been  accommouaied. 

BartiB  Bleotcto  BmUwaam.— The  Angennine  Elee- 
tricitnts  Oc?cI!';cliaft,  not  to  be  outdone  by  Siemens  and 
UiUke,  who  propose  overhead  electric  railways,  have 
apfiliMl  for  a  oooeweiOD  to  build  an  undergnmnd  eleetrie 
railway  in  Berlin,  30ft.  below  the  surface.  Iron  tubes  arc 
to  be  used,  aa  in  the  South  London  railway,  and  tcaiiu  of  a 
loeoaiotiTO  and  three  osn  would  be  ran  on  a  three  nunntea' 
service.  The  line  will  run  right  throogh  the  dty  from 
north  to  south  and  east  to  west,  also  a  circle  railwny  to 
oanneet  the  four  termini  The  fare  from  station  to  station, 
thifd  ekas,  is  to  be  one  penny.  This  groat  improvement  in 
Berlin  urban  traffic  accommodation,  it  is  stated,  is  to  bo 
eommenced  at  once,  and  will  be  ready  long  before  tbe  first 
rail  of  the  oft-deferred  Vienna  Hetiopditan  Railway  has 
been  laid.  The  line  from  running  north  and  aonth,  ftnt  to 
be  cooBtructed,  will  coet  ;&600,000. 

■toetrto  Omw-VuM  MM«ttr.— A  lyrtem  h'kely  to 
be  of  u^c  in  large  establishments  where  gas  is  the 
illoaunatijig  ^geat  is  described  in  the  Jievue  Imiustridh, 
Oetober  31,  the  ioTentjon  of  M.  Ezuoire.  In  principle  it 
is  similar  to  an  aaetoid  barometer,  having  a  vacuum 
cfaaober  working  a  contact-piece.  When  the  meter  is 
turned  out  the  tap  of  this  in.strumcnt  is  turned  on,  tbe 
peHUie  of  gas  dilating  the  diaphragm.  The  time  which 
expires  until  electric  contrict  is  made  by  means  of  a  lever 
arm  attached  to  the  di.iphragm  ia  a  maaaure  of  the  extent 
of  tbe  leak  the  shorter  the  time,  the  greater  the  leak. 
The  instniment  might  be  of  great  utility  in  large  houses  or 
factories,  and  is  an  interesting  example  of  tbe  application 
ef  eleetrkity  to  lighting  to  reduce  the  danger  and 
expense  of  the  latter,  though,  on  the  whole,  the  bo.^t  way 
to  do  this  would  be  to  introduce  electric  lighting  at  once. 

■uoikiwtir  OMlogloAl  Soidety.— The  addren  ot 
the  President  of  the  Maneheeter  Geological  Society  on  i  i  i 
prospects  of  coal-mining  pointed  out  that  while  the  colliers 
an  calling  for  shorter  hours,  the  upper  seams  are  getting 
lapidl  ,  ,v  nked  out,  and  the  time ii  approaching  when  we 
must  go  deeper  down  into  the  earth.  This  will  necessitate 
a  greater  average  depth  of  workings,  in  which  tbe  heat  and 
pressure  will  be  greater,  with  probably  more  duct  This 
will  require  larger  volumes  of  fresh  air,  stronger  tiraher 
prope,  improved  means  of  laying  dust,  and  better  methods 
of  l^^itin^  grtOift  and  having  the  eoel,  aU  of  whfdi  of 
courae  means  heavier  expenditure.  In  lighting,  electricity 
vi  expected  by  the  president  to  play  an  important  part ; 
and  aa  what  i»  moot  needed  ia  a  aiAiafaetory  meehanieal 
coalcutter — a  description  which  catuiot  be  applied  to  the 
machines  of  this  kind  already  in  use — electricity  may  also 
)w  ezpeeted  to  aid  alao  in  thia  diraetioD.  Coal>mining  may 
evidently  beoMiM  eveotoaUy  aittpl/  n  braaoh  of  eloetrieid 

enginecrii!!?. 

The  Royal  Society. — ^The  following  ia  the  list  of 
names  recommended  by  the  President  and  Ck>uncil  of  the 
&)fal  Soeiety  for  oleetim  into  the  ooondL  loc  tbe  year 


1892  at  the  forthcoming  anniversary  meeting  on  November 
30:  President:  Sir  William  Thomson,  D.C.L.,  LL.D. 
Treasurer;  John  Evans,  D.C.L., LL.D.  Secretaries:  Prof. 
Michael  Foster,  M.A.,  M.D.,  the  Lnrd  Rayleigh,  M.A., 
D.C.L.  Foreign  Secretary  :  Sir  Archibald  Geikie,  LL.D. 
Other  members  of  the  Council :  Captain  William  de 
Wiveleslie  Abnoy,  C.B.,  William  Thomas  Blanford, 
F.G.S.,  Prof.  Alexander  Crum  Brown,  D.Sc.,  Prof. 
George  Carey  Foater,  &  A.,  Janea  Wbitbrend  Lea  daiahar, 
D.Sc,  Frederick  Dueanc  Godman,  F.L.S.,  John  Hopkinson, 
D.Sc.,  Prof.  George  Downing  Liveing,  M.A.,  Prof.  Jraeph 
Norman  Lockyer,  F.RA.8.,  Prof.  Arthur  Milnea  Maraball, 
D.Sc,  Philip  Henry  Pye^mith,  M.D.,  William  Chandler 
BoberU  Austen,  F.O.S.,  Prof.  Edward  Albert  Scbafer, 
M.RC.S.,  Sir  George  Gabriel  StokM,  But.,  M.A.,  Fkol 
Sydney  Howard  l^nea,  UA.,  Oeoeial  Jamee  Thonae 
Walker,  C.B. 

Shipliskting. — The  Aberdeen  liner  "  Thermepylss," 
which  has  jnet  arrired  in  the  Thanee  fimu  the  jmd  of 

Messrs.  Hall,  Russell,  and  Co.,  Aberdeen,  belongs  to  Messrs. 
George  Tbompeon  and  Ca,  Aberdeen  and  London,  and  is 
intended  for  ^e  Australian  trade.  Her  dimeneiona  over  all 

are — len  gth  3S0ft.,  breadth  i{ft.  Gin.,  depth  3-lft.,  and  her 
gross  registered  tonnage  is  about  1,000.  When  fully  laden 
she  wiU  carry  a  dead  weight  of  about  6,000  tone,  and  ia 
designed  for  a  speed  of  14  knots  per  hour.  The 
"  TbermopylsB  "  is  built  entirely  of  steel,  and  is  one  of  the 
best  equipped  ships  for  passenger  service.  The  TOaeri  ta 
lighted  throughout  by  electricity,  installed  by  Messrs.  Hobnea 
and  Co.,  Newcastle  and  London.  There  are  142  16-c,p. 
lamp.'!  for  the  state  rooms,  etc.,  one  50-c.p.  lamp  for  tbe 
engine  room,  and  four  200-candle  Sonbeam  bunps  for  the 
holds.  The  "  Tberranpyla'  "  is  commanded  hy  Captain 
Alexander  Simpson,  lute  of  the  b^.  "  Australasian."  Mr. 
I^obert  S.  Mackie.  late  of  the  ss.  "  Damascus,"  vriU  be  the 
chief  engineer.  She  aaik  for  Sydney  and  Melboncne  on 
the  24th  inst 

Oas  Enffine  Stationa  for  Iioioester.— Leonard, 

the  chairman  of  tbe  Leicester  Corporataou  Gas  Committee, 
at  a  recent  visit  of  tbe  member.'*  of  *ho  Town  Council  to 
tbe  gas  works,  referred  to  tbe  provisional  order  for  Loicester, 
which  would  shortly  have  to  be  put  in  force.  In  1888 
they  had  received  this  order,  and  it  was  remarkable  that 
only  one  local  body  in  London,  tbe  St.  Fancras  Vestry,  had 
ventured  to  apply  for  rigbta.  The  experiment  of  thia 
body  was  very  similar  to  that  about  to  be  made  in 
Leicester.  Several  applications  had  been  received  by  the 
Coiindl  fro«  oonpaniee  who  were  willing  to  take  over  the 
[1-  :  ;  but  ho  was  of  opinion  the  Corporation  gas  depart- 
ment should  take  the  nutter  up  themselves.  It  seemed  to 
him  tbey  ought  to  aet  about  taking  advantage  of  the  order 
at  once.  He  went  on  to  say  that  he  was  afraid  they  vrnul  1 
nob  make  tbe  undertaking  pay  if  they  used  steam  engioes, 
and  he  was  prepared  to  recommend  the  Corporation  to  use 
gas  engines,  which  would  cost  less  for  plant,  fuel,  and 
labour.  Tbey  proposed  to  have  stations  in  several  parts  of  the 
town,  and  not  distribute  over  »  radius  more  than  a  quarter 
of  a  mile.  In  this  way  he  waa  not  aluid  that  thegae 
interests  wci'.d  bo  damaged. 

Bombay.— The  following  seems  to  be  the  state  of  the 
electric  lighting  queation  in  Bombay  :  Tbe  Municipal  Com- 
uuHsioner  of  Bombay,  Mr.  OUivant,  decided  to  invito  tenders 
for  lighting  certain  portions  of  tbe  oi^  for  an  experimental 
period  not  exceeding  two  yean.  A  number  of  tendon 
were  received  ;  none  of  them  were  deemed  satisfactory,  the 
period  being  too  restricted  to  encourage  terms  to  put  down 
costly  plant  at  their  own  expense.  The  subject  remained 
in  abeyance  until  the  present  municipal  commissioner^ 
Mr.  Acwortfa*  made  a  freeb  applioation  for  tenders  aome 
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soTon  or  eight  months  ago,  anfl  to  which  some 
thne  or  four  finns  mpoiid«dl.  Spedficatioiu  and  tm- 
posals  were  uekod  for  lighting  within  the  Budget  grant  of 
60,000  rupeeaa  as  much  as  possible  of  the  road  from  the 
ArUrar  Cnwford  Mwkefc  tlioag  tli«  Btpknade-riMd  to  tb« 
ApoUo  Bunder.  Mr.  Acworth  [)lac6<l  the  tenders  before 
th«  Stooding  Committee  for  consideration.  A  majority 
w«re  of  opjmon  tint  the  time  bad  not  yet  antved  when 
the  Cor]>oration  should  he  recommended  to  spend  a 
suthcient  sum  of  mouejr  for  carrying  out  the  experiments 
proiK>sed,  as  it  wa«  found  they  ooald  not  be  nndwtaken  by 
any  firm  within  the  small  Budget  grant,  which  would  not 
cover  the  cost  of  expensive  plant  It  is  to  bo  hoped  that 
the  proposal  will  not  be  allowed  to  be  dropped. 

&«mdmi  Xkmrntw  Co«b«U  miA  tlM  M^tonk-oThe 

London  County  Council  arc  talten  sharply  to  t^iak  hy  Mr. 
6.  fi.  Hemming,  who  writes  from  Earl's  Court^uare  to  the 
Timt$  with  relannee  to  the  difficoltj  in  obtdning  tested 
meters.  It  is  only  fair  to  say  that  having  been  left  by 
their  specialist  they  have  had  to  appoint  another — ad 
appointment  only  jotteancMdoat.  Mr.  Hemming's  letter  is  as 
follows  :  "Sir, — Mochai  I  may  admire  the  high  policy  of 
the  County  Council,  I  cannot  help  thinking  that  they  are 
a  little  remiss  in  the  porforniance  of  their  workadiiy  duties. 
One  of  these  ii  to  protect  the  publie  by  testing  and  certi- 
fyitig  the  accuracy  of  the  meters  supplied  hy  electric 
supply  companies.  I  am  informed  by  one  of  these  com- 
patiies  who  oni^t  to  be  mpplyijig  me  with  light  that  they 
have  had  100  motors  in  the  hands  of  the  County  Council 
for  six  or  seven  months,  and  cannot  get  them  back,  and  that 
they  do  not  know  how  much  longier  I  may  have  to  wait 
before  they  can  put  in  a  meter.  A.«  T  have  already  lived 
nearly  two  months  with  my  gas  put  out  aud  nothing  to 
replace  it,  I  think  I  may  Mrly  complain  of  the  County 
Council  for  neglect  of  duty  ;  and  as  niy  ca.sc  is  only  one  of 
a  multitude  of  like  instances  it  dom  seam  that  the  County 
Council  are  wantonly  inflicting  a  grievona  inconvenience 
upon  a  large  number  of  the  constituents  whom  they  tax  so 
freely.  If  you  will  kindly  insert  this  letter  it  may  perhaps 
induce  them  to  moderate  their  policy  of  neglect.** 

OfaUMhunt. — In  aeeotdanoe  with  a  resolution  passed 
at  their  l«at  meeting,  the  Chislehurst  Committee  of  the 
Bromley  Rural  Sanitary  Authority  on  Monday  received  a 
deputation  from  the  Provincial  Electric  Lighting  and  Supply 
Ccnnpany,  the  deputation  consisting  of  Captain  Simpkins, 
manager  ;  Mr.  Inglis,  secretary  ;  and  Mr.  Sraee,  Bolicitor. 
Mr.  Smee  said  the  company  proposed  to  obtain  powers 
for  lighting  the  parish  of  Chislehtirtt,  bat  it  moat  not  be 
understood  that  it  was  the  intention  of  the  company  to 
confine  themselves  to  tiuX  only.  There  would  bean  effort  to 
empky  local  capital  in  the  aeheme,  and  to  put  one  or  two 
local  gentlemen  on  the  Board.  The  company  had  not  under 
taken  to  light  any  other  places  with  electricity  as  yet,  aud 
the  reaaon  they  had  eelected  Ohislehurrt  waa  that  Ifr. 
Willctt,  who  had  erected  a  large  nuniln^r  oi  houses  on  the 
Camden  estate,  proposed  "  wiring  "  every  house  on  bo  an 
eleetrie  supply,  and,  instead  of  gas,  providing  only  the 
electric  light.  Mr.  Willett  bad  appro.ichcd  the  company, 
and  it  was  tbooght  that  this  would  be  a  capital  oppor- 
tunity of  introducing  the  electric  light  to  the  whole 
jiarish.  The  com[>any  had  taken  into  consideration 
the  various  mcthudis  for  dislribntion  of  electric  current, 
and  they  would  adopt  the  low  lonsion  syaUim  a£  the 
eafsat^  and  also  as  possessing  other  ad  vantagos,  besides  being 
recommended  hy  the  Board  of  Trade.  It  would  be  quite 
optional  with  the  residents  whether  they  adopted  the  light 
for  private  er  pnblie  piirpQees^  At  the  end  of  40  or  49 
years  the  company  wonld  be  compcll&l  to  sol!,  but  in  all 
probability  they  would  bo  doing  so  before  that  time.  The 


present  capital  waa  a  merely  nominal  one  of  £i,0^0,  it  being 
desirable  before  invtUng  capital  to  see  whether  the  local 
authorities'  consent  conid  bo  obtained,  in  which  event  the 
company  would  then  readily  find  the  requisite  capiul.  It 
was  resolved  to  defer  any  diaonssion  until  the  publication 
of  notices  and  plana  hj  the  oompany,  which  most  be  path 
lished  this  month. 

Water  Power  in  Switaerland.— The  project  for  the 
eonvenbn  of  the  use  of  water  power  in  Switserland  is 

creating  a  great  amount  of  interest  in  that  country.  The 
Journal  de  Geittvc  recently  reviewed  the  ciccomstances  which 
have  led  totlie  evolution  of  such  a  scheme.  First  nmmff^ 
these  arc  the  prevalence  of  "  deplorable  strikes,"  more  par- 
ticulArly  in  Uie  coal  trade,  manufactuiers  being  greatly 
erabamssed  by  failure  of  supplies.  The  tmeaeioesa  which 
these  disturbances  hive  caused  has  stimulated  the 
hope  of  being  able  to  dispense  with  coal  in  Swiss 
industrial  undertakings  altogether.  The  invention  of  the 
turbine  as  a  substttato  for  the  antiqiuted  waterwheel,  and 
the  successive  improvements  which  have  been  made  in  it, 
with  the  succe&s  uf  the  iustallatiouaatScbafTh^usen,  Zurich, 
Berne,  Fribourg,  Geneva,  and  BolIsgMde,  for  utilising  the 
water  power  of  the  Rhine,  Limmat,  Aar,  Sarine,  and  the 
Bhdne,  have  also  promoted  the  idea  by  demonstrating  tb.it 
rsaUy  immense  power  ean  be  obtained  from  the  compara- 
tively slight  falls  of  great  rivers  when  approaching  the 
plains.  Ltstallatioua  to  utilise  this  power  would,  however, 
have  to  be  on  such  an  immense  seale  that  they  would 
only  be  possible  by  means  of  largo  joint  stock 
companies,  and  this  usually  only  for  the  towns. 
The  use  of  tarUnes  utilising  small  streama  of 
great  fall  offers  a  further  solution  of  the  difTiculty, 
great  power  having  bean  obtained  from  tiny  streams 
descending  1,600ft  through  auitoble  pipes.  But  such  faUa 
being  situated  far  from  industrial  centres  are  only  utilis- 
able  by  means  oi  electric  transmission  of  power,  the  bdief 
in  the  feasibility  of  which  has  received  so  great  an  impettts 
from  the  Frankfort  Exhibition.  It  ie  evident  tiiat  the 
complete  utilisation  of  these  water  powers  would  mean  a 
network  as  intricate  as  a  rail  way  or  telegraph  system,  and 
the  State  monopoly  is  thought  to  be  the  best  solution. 
Many  cpieations  of  private  and  caritoual  rights  will  first 
have  to  be  settled  before  the  scheme  can  come  to  the  point 
of  addevement 

Civil  KngiBMCS. — The  opening  moeti  ng  of  the  Instttatioo 

of  Civil  Engineers  was  held  on  Tuesday,  when  the  president, 
Mr.  George  Berkley,  delivered  his  inaugural  address.  The 
address  was  occupied  by  the  review  oi  the  progra*  of  dvil 

engineering  generally.  Reference  wag  made  to  the  proposed 
utilisation  of  the  water  power  from  the  Niagara  Falls,  for 
which  a  company  had  been  formed  in  1886  and  a  ehartar 
had  been  .secured.  The  jirogress  in  tclegra|)hy,  tele- 
phony, and  electric  lighting  and  power  waa  next  dealt 
with,  and  the  experience  aoqoirad  by  the  aathoritiea 
of  the  Gcnor.^1  Po.st  Office  was  cited.  It  appeared 
that  by  the  multiplex  sy-^tcni  of  working  six  messages 
ooQid  be  sent  along  a  eiugle  wire  instantueoasly  in 
each  direction ;  the  length  of  conducting  wires  laid  in 
England  for  public  telegraphic  purposes  was  174,633  mile% 
and  the  number  of  instruments  was  13,740.  In  London  &f 
million  messages,  and  in  Great  Britain  66}  million  messages 
were  received  in  1890.  Speech  had  been  maintained  with 
perfect  alejinieas  by  telephone  between  London  and  I'aris,  a 
distance  of  3 1 1  miles.  The  electric  transmission  oi  power 
was  then  noticed,  especially  the  transformation  of 
electric  into  mechanical  energy,  by  making  the 
dynamo  serve  as  a  power-receiving  as  well  as  a  power- 
giving  machine.  Since  1883  the  usefulness  of  the 
dynamo  aud  motor  bad  been  further  devdoped,  chiefly 
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by  th«  means  taken  to  reduce  losses  of  enei^^  by 
frMtioDAnd  by  eddy -currents  and  magnetio  leakage,  as  well 
as  to  avoid  B[>arking.  For  the  illumination  of  streets  in 
this  country  electric  light  must  hereafter  become  more 
gOMraL  The  Imgtii  of  deebie  rait  or  tramway  worked 
in  Elnglan.l  only  extend  to  2G!  milea,  its  most  porfcct 
application  beiag,  [lerhaps,  that  of  the  City  and  iSouib 
Lniidoo  Rulmiy.  Anotiier  use  of  eteetricity  was  the 
connection  of  many  parta  of  the  world  by  snbrnurine 
cablet,  of  which  4tJ,600  miles  had  been  laid.  Electricity 
had  bean  eaeoenfully  applied  to  lighting,  haulage,  drilling, 
md  coal  culling,  in  mines,  both  in  England  and  America, 
and  for  welding  metala — a  process  which  was  steadily  on 

9tUM  bapMittoa  of  BMadlwr  Trmuan^. — 

The  Roundhay-rnad  clccliic  traniw.i}s,  which  were 
formally  opened  a  fortnight  ago,  were  officially  inspected 
on  Monday  afternoon  by  Major-General  Hntehinson, 
iris{)€ctor  of  the  Tloard  of  Trmle,  atid  Major  Cardow,  R.E , 
electrical  engineer  to  the  Board.  Under  the  guidance  of 
Mr.  L  B.  Wiosiloir,  manager  of  khe  oleetrie  tnmways,  the 
Board  of  Trade  representatives  first  visited  ttw  iheds  in 
Harehills  l&no,  and  made  a  minute  examination  of  the 
appliances  connected  with  the  propulsion  of  the  cars  by 
the  Thomson  Houston  system.  They  were  thon  taken  in 
one  of  the  half-dozen  admirably-appointed  cars  over  the 
whole  length  of  the  lines  which  it  is  intended  to  work  by 
eholrieity,  first  proceeding  to  Ike  teminns  at  the  new 
entrance  to  Roundbay  Park,  then  returning  along  liound- 
bay-road  to  Sheepscar,  and  subsequently  pawing  over 
the  Beeket^atreet  eeetkm.  At  different  peinta  on  the  mite 
experiments  were  made  with  the  object  of  tesLtng  the 
capabilities  of  the  cars  in  reg^  to  speed,  brake  power,  and 
edier  qaalities,  and  in  every  instaace  the  reeolts  appeared 
to  bo  quite  satisfactory.  The  inspectors  will  make  their 
report  in  due  courso,  but  in  the  meantime  they  have  given 
peraaiMi<m  for  the  mnning  of  the  ean  «n  all  the  lines  with 
the  ozeeption  of  the  Beckett-street  Motion,  the  tue  of  which 
cannot  be  sanctioned  until  the  space  between  the  metals 
had  been  slightly  increased.  Mr.  Winslow  states  that  the 
publie  wiU  be  able  to  avail  themselves  of  the  cars  bi '  a  .  n 
Sheepecar  and  Roundbay  this  week.  To  bet;in  with,  the 
cars  will  leave  each  terminus  every  quarter  of  an  hour,  bnt 
it  is  intended,  as  necessity  arieesi  to  run  them  at  shorter 
intervals.  The  Ticeds  Corporation  was  rcjirescntcd  at  tlie 
inspection  by  Alderman  Firth,  chairman  of  the  High  ways 
Goounittiea,  and  Ifir.  Prinee^  of  the  Highways  Department. 
A  later  report  says  :  On  We<lne.sday  the  Roundhay  road 
and  Beckett-street  lines  wore  opened  for  public  traffic.  The 
lint  ears  leftSheepeear  at  11.S0  a.m.,  and  the  Beekettitreet 
terminus  at  11,35.  Tlie  cars  were  run  every  quarter  of  an 
hour,  and  the  novelty  of  electricity  as  the  motive  power 
camad  mneh  intenet  to  be  taken  in  their  moveinmite. 

▼aclMlM  «f  MMJW.  wUmr  PMwan.— From  the 

theories  of  Ilclmholtz  upon    free   energy,  M,  Henri 

Oiibault,   in  the  Comjiies  lif-ndm,  derives  the  formula 
J  g 

o  -y—  =  (I  r,  in    which  E  indicates   the  E  M.F.  of  an 
dp 

element,  as  the  quantity  of  electricity  which  is  develope^l 
when,  in  oonieqiwoee  of  the  reaction,  a  variation  of  vohime, 

v,  is  produced  ;  p  represents  the  atmospheric  pressure.  This 
formula  enabling  the  variation  of  KM.F.  under  pressure 
to  be  eekohted,  it  is  not  difficult  to  verify  the  theory  by 
direct  experiment.   This  is  what  M.  GKlhaaH  has  done,  and 

he  fiivca  the  results  observed.  OponUiriL'  upon  batteries 
exempt  from  disengagement  of  gas,  the  variation  of  E.M.F. 
is  eqmssed  by  -  E  =  ap  -  bf^t  b  being  an  in6nitely 
small  quantity,  only  being  of  importance  at  high  pressures  ; 
therefore  for  these  cells  at  moderate  pressures  the  varia- 


tion of  E.M.F.  with  pressure  is  linear,  which  accords  with 
theory.  In  tests  upon  cells  which  give  off  gee,  it  was 
found  that  the  variation  of  E.M.F.  may  be  expressed  in 
function  of  the  pressure  by  the  formula  E^-E^ALp-ep, 
e  being  again  very  small,  vhieh  it  aa  mneh  as  to  say  that 
for  moderate  pressures  the  variation  nf  T'l.^r.F  takus  place 
following  a  logarithmic  curve,  as  indicated  by  the  first 
fermnla.  Tlieaeeord  of  theory  with  praetioe  is  strikingly 
shown  in  the  following  tabic,  which  gives  the  variations 
of  E.M.F.  of  the  difierent  cells  expressed  in  ten4housandtbs 
of  a  volt  for  a  variation  of  nmmntn  of  100  atmosphere*: 

Variations  in  10,OOOthB 


f  oil.  of  volt. 

Calculated.  Observed. 

DaaieU  (20  per  cent  Sa^n    -t-fi  lT    ...  H>  5 

da   (27-56  per  cent.  SO.Zti)   +2'a     ...  -f  2 

De  hi  Rue  (1  [icr  cent.  ZnCl)   -»-6  G2     ...  r  7 

do.    (40  per  cent.  ZnCl)    -5  04    ...  -  5 

Plant*- aoeumobtor  (8*8  p.  c;  SO.Hk  12  7    ...  -  12 

Volte.   -686     ...  -600 

Bnnaen   -388     ...  -405 

Gas  battery    +b65     ...  +845 

M.  Qilbault  thinks  he  is  justified  in  condading  perfect 


.agreement  between  the  theory  of  Helmlmtta  and  pcaetiee 

fur  small  {jtessures,  though  for  higher  preesurea  leeondaiy 

effects  mi;'h?  [i(OK^il)l\'       siH'f ridded. 

Slmoltaneoos  Teiegrraphy  and  Telephony. — The 
problem  of  aehieviog  the  transmission  of  telegmphie  and 
telephonic  me.ssagcs  along  the  same  line  has  been  attacked 
by  M  van  Hysscibergbe  with  questionable  success,  and  more 
reeently  Mr.  Langdoo-Daviee  in  hii  phonopbore  baa 
attempted  it  in  an  entirely  dlfToreiit  manner,  using  tele- 
phonic currents  to  actuate  a  relay  for  working  a  specially- 
eonatraetei  Morse  instroment.  A  third  inventor  is  now  in 
the  field  in  France,  ^f.  Pierre  Pitard,  who  has  achieved 
successful  results  with  simultaneous  telephony  and  tele> 
gr.iphy.  For  the  Ficard  system  double  metidlie  dreuita 
are  required.  At  each  urban  station  a  "  differential  trans- 
former" ia  inserted  in  the  cticuits,  oompoeed  of  four 
parallel  eoib  e^nal  m  l&ogfk  and  resirtaneeb  iriiieh  may  he 
distinguished  as  1,  2,  3^  4.  The  winding  of  1  is  eon* 
nected  in  series  with  one  of  the  telegraph  lines;  the 
exit  end  of  2  is  connected  to  the  entrance  end  of  1,  and  its 
entrance  end  to  the  exit  end  of  1.  The  second  tol^raph 
line  is  connected  to  the  o.xil  end  of  '2.  From  this  point  the 
two  line  wires  are  connected  together  on  one  wire.  The 
telegraphic  current  therefore  paassi  in  contrary  directiona 
in  1  and  2  ;  such  a  system  has  no  inductive  influence. 
Coils  3  and  4  are  connected,  the  exit  of  3  to  the  entrance 
end  of  4,  and  the  two  other  enda  to  the  telephone  wire. 
The  transmission  of  a  telegram  does  not  affect  3  and  4,  and 
the  telephone  is  silent  But  if  the  telephone  is  used 
eoila  S  and  4  are  tlie  seat  ol  a  eurrant  both  in  the  aame 
direction,  and  an  induce  1  current  is  generated  in  1  and  2. 
This  current  is  propagated  along  the  telegraph  wire,  but  in 
inverse  direetion  along  each  of  the  double  wires.  A  similar 
differential  transformer  at  the  receiving  end  is  the  seat  of 
an  induced  current,  which  excites  the  telephone.  The 
system  is  therefore  extremely  simple,  but  it  requires  two  linee 
of  similar  capacity — an  esaential  condition  only  occasionally 
realised  on  telegraphic  lines.  In  trials  between  Paris, 
Lyons,  and  Marseilles  simple  insertion  of  the  transformers 
l>onnitted  the  aimoltaneous  exchange  of  telegraph  and  tele* 
phone  mes-^ages,  Between  Paris  and  Troycs  one  line  was 
au  old  wire  and  the  other  a  new  one,  and  the  capacities 
differed  considerably,  with  the  consequence  that  noises  in 
the  telephone  rendered  hearing  impossible,  but  by  making 
the  capacity  artiticially  equal  perfect  results  were  attained. 
The  Picard  system  allows  the  Baudot  teleg^raiib  roeuven 
to  be  used,  which  the  Ky.s.solbcrghe  systcmdooanotk  andthe 
efficiency  of  the  line  is  therefore  doubled. 

uiyui^cu  Uy  Google 
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UNDEBGROUND  MAUIS.— X. 

THB  81.  PANGRAS  HAIMB. 

Tho  underground  electric  lij^ht  mains  used  in  the  central 
station  of  the  St.  Pancras  Vestrj  are  laid  upon  the  three- 
wire  eystom  of  bare  copper  strip  upon  earthenware 
insulators  in  culT«rta,  MOoniiDg  to  very  careful  designs 
prepuvd  by  Ptaf.  Henry  Bobiiuoa,  C.JL,  eomnlting  engi- 
neer to  ihfs  Vestry.  The  mains  are  constructed  so  far  as 
regaids  the  insuiators  and  conductora  by  Mesartj.  Latimer 
Clark,  Muirhead,  and  Co.,  R^ency-street,  Westminster, 
tho  concrete  culvorta  being  laid  by  Meaara.  Mowlem  and  Co 

The  whole  of  the  detain  for  fheee  mabia  hvn  been  care- 
fully carried  out  to  dmwings  and  laid  under  the  personal 
supervision  of  Prof.  Robinson  and  hia  assistants,  together 
with  Mr.  Thornton,  manager  to  Messrs.  Clark,  Muirhead, 
and  Co.,  and  his  assistants,  and  embody  a  very  thorough 
and  efficient  distributing  system,  great  care  having  been 
taken  to  adjust  the  size  of  mains  to  tho  probable  demand, 
and  to  provide  for  efficient  draining  and  the  prevention  of 
eleetrieal  leakafe  by  reaeoo  of  dtmpi 


f  10'  5 

c  19  -  > 

Fin.  1. — lOin.  Conduit,  for  One  Set  Undergroutid  Maine. 

In  ^noiple  the  St.  Paoeiu  mios  ooneiet  ot  bare  atrifM 
off  eopper  carried  edpewiee  npon  eartbenware  insnlaton  of 

speciu  shape,  these  insulators  being  themselves  supported 
and  kept  in  place  by  being  slipped  upon  studii  which 
project  from  cast-iron  cross-bars  or  brackets,  built  in  at 
intnirab  atoag  brick  and  concrete  oulrerts.  Ihia  is  the 
Uadef  main  mostly  used,  but  in  praotiee  It  {■  found  necessary 
to  employ  both  a  culvert  system  and  a  pipe  system,  the 
latter  being  used  when  room  is  scarce.  In  this  case 
the  mains  are  made  up  of  the  same  copper  strips 
and  earthenware  inmktois  tightly  bound  Uu^tber,  and 
drawtt  in  aolid  as  a  oomplete  aet  of  maina  into  trou  pqiet. 


A  larger  culvert,  as  used  under  roadways,  is  shown  in 
Fig.  2.  This  is  an  18in.  cuhert  for  two  sets  of  mains  side 
by  aidfl^  or  one  eeteach  of  natna  and  feedera ;  and  in  many 
caeca  a  third  set  ia  also  run  above  the  others  upon  brackati 

having  similar  projecting  Btnds,  built  into  tho  wall  as 
shown.  The  detail  ot  this  bracket  and  also  of  tho  earthe:: 
ware  insulators  is  shown  in  Fig.  3.  Each  insulator  ha« 
three  rectangular  groovee  to  receive  the  three  sete  of  copper 
strips,  and  ia  alio  piereed  from  below  by  two  taper  hom, 
which  fit  Upon  the  projecting  studs  of  tho  iron  brackets  or 
crosa-har.'i,  the  weight  of  tho  mains  being  amply  suHicicat 
to  keep  the  whole  in  place.  The  culvert  is  constructed,  <id 
before  described,  of  brick  and  concrete  with  an  upper 
layer  of  aspbalte,  the  earth  of  the  roadway  conuog 
above  thia.    Icoa  pipea  are  laid  alongride  th6  enlTCCta, 


 ^  _  3'  2'  -  —  

Fir..  2. — ISin.  Cooduit,  for  Three  Sete  Underground  Mains. 


aa  shown  in  eaiaa  where  the  aeriea  are  lighting 
ia  to  be  carried  oat,  for  the  reception  of  the  hq;h-pteHur» 

mains.  .Tiinction  boxes  and  drawing  in  boxe^  are  inserted 
in  the  pavement  or  roadway  at  intervals,  fitted  with 
watertight  lids  filled  in  with  slabs  of  concrete  on  their 
upper  surfacoi  or  roughened  to  give  foothokJ.  The  oulverti 
are  always  widened  oat  at  each  janction-box  to  allow  room 
for  connecting  up  and  handling  the  copper  strip. 

The  stiips  of  copper  are  joined  end  to  end,  being  care- 
fully cleaned  and  riveted  with  a  lap-joint,  then  straightened 
and  laid  or  drawn  ini  and  atrainad  to  lie  straight  in  their 
dots.  Eaoik  main  eonuiati  of  aevwal  strips,  wUek  an 


Tm,  &— Detail  of  Braeketr  aibowing  Beotion  cl  BartlMnwaie  binlntor. 


The  entvert  most  generally  employed  throughout  the 

district  is  shown  in  Fig.  1,  which  represents  a  lOin.  culvert 
for  one  sot  of  distributing  mains.  A  concrete  bed  is  first 
laid,  sloped  to  allow  any  water  or  condensed  moisture  to 
drain  away  aud  lined  for  this  purpose  at  the  bo^m 
with  a  hyer  of  aaphalte  lin.  thick.  The  iron  croae-lMurs, 
with  projecting  stud.*  of  the  shape  shown,  arc  then  built 
into  the  brick  walls  of  the  culvert,  which  are  again  lined 
with  cement  and  hacked  and  covered  in  liy  concrete,  an 
upper  layer  of  aspbalto  being  placed  over  all  as  finish  to 
prevent  moisture  percolating  througii.  This  culvert  if  need 
when  laid  under  the  pavement,  and  the 
down  upon  the  roof  of  the  culvert. 


clipped  together  by  gunmetal  clipe  having  a  certain 

elasticity.  These  clips  are  snapped  over  the  strips  in  the 
space  between  the  insulators,  thus  forming  practically  a 
solid  bar.  Tho  mains  are  tightened  up  at  the  insulators  by 
wooden  wedges  to  keep  them  in  j^hwe.  In  aome  cases  a 
strip  of  tUefe  abeet  iiidiambber  liud  round  thtt  copper,  as 
shown  in  Fig.  4,  has  been  used,  but  tho  wooden  wedgweara 
fuund  preferable  and  easier  of  adjustment. 

In  most  cases  the  culverts,  as  described,  can  be  used, 
either  under  tho  pavement  or  in  the  roadway,  without  more 
tronUe  in  arnuigement  than  the  oocaaional  ahiftine  of  a  gas 

nr  \v  \*n'-  pipe,  ^^'^l^•flevcr  jin";h]p,  those  pipes,  if  jxissing 
across  the  line  of  culvert,  arc  raised  or  lowered  a  little  to 
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I  «itb«r  «boT«  or  below  the  level  of  Um  ealvart.  In 
where  tldi  n  not  poarible,  and  tbe  rondway  k  too 

crowded  to  allow  a  culvert,  the  mains  are  laid  in  iron  pipes. 
An  Sin.  cast-iron  pipe  is  first  laid,  and  the  mains  are  then 
made  up,  with  all  the  insalatom  in  place  and  bound  tightly 
K^gefther  with  bindiqg  irin  over  wood  bloeka  shaped  to  the 
•itt  of  tbe  pipe,  and  whole  is  tium  ^wn  oodily  into 
the  pipe,  as  ihown  in  Fig.  5. 

Large  junction-boxes  or  four-way  crossing  junctions  are 
inserted  at  cross-roads,  where  required,  with  gunmetal 
bridgM  aerewod  upon  the  copper  etcipe  to  coaaect  feeden 
tod  obtrifauliDg  * 


Fto.  4.— M  of  lfatB%  with  iBsntatan  for  Snmlnf  in. 

The  system  of  mains  employed  at  St.  Panmas  rmbraces 
the  use  of  a  dry  air  blast,  forced  through  the  culverts  by 
means  of  a  powerful  air-comprespor  pomp  and  engine  at 
the  station.  This  air  is  heated,  compressed,  and  forced 
into  the  colTerts,  keeping  tbe  interior  of  culverts  and  the 
surface  of  the  insulators  free  from  any  deposit  of  UOisUire. 
The  insulation  resistance  is  thus  kept  very  high. 

We  are  glad  to  be  able  to  state  that  the  demand  for 
daetric  light  at  tbe  St.  Ffenens  station  has  already  exceeded 
the  espectations  of  the  engineen.  It  was  expected  that 
the  fnu  supply  oi  eamnt  for  lO^oeO  Isnps  woald  be  taken 


of  Mb.  Inn  Pipe,  wUh  Mains  Drawn  In. 


up  within  two  or  three  yoara  from  date  of  starting,  but 
from  the  amoudi  of  orders  already  received,  and  of  houses 
wired  for  lighting,  it  is  quite  expected  that  the  full  amount 
of  the  supply  will  be  reached  during  this  season.  Soeh  a 
Tssnlt  cannot  but  give  great  eonfidenee  to  other  Tastries  or 
municipalities  seeking  to  undertake  their  own  supply  of 
electric  light  to  the  district,  and  great  credit  must  be 
accorded  to  Prof.  Kobinsou  for  the  very  eanfnl  way  in 
which  every  detail  h  is  been  wf^r]<e'l  out. 


THB  CAUSE  AND  NATURE  OF  T£RAfiSTBIAL 
MAGNETISM. 

At  the  preeent  time  than  appears  to  be  no  satisfactory 
method  of  aoooonti^g  for  terrestrhd  nagnatisai— the  node 


in  which  the  phenomena  are  efohred,  or,  apart  from  the 
mariner^s  eompaas,  the  purpose  whkh  tbb  importaot  and 
considerable  fom  ni  energy  has  to  fnlfil  in  the  eoonoaay  of 

nature. 

With  regard  to  llie  cause  of  terrestrial  msgoetlnn,  I  have 
arrived  at  the  eoodnaion  that  the  phenomeni  an  doe  to 
the  (oflnenee  which  the  vwrioos  forms  of  natter  eseroise 

upon  gravitational  stress,  whether  Eo1ar,IaQar,0r planetary, 
all  of  which  tend,  or  should  tend,  to  place  the  aXM  of  force 
in  the  atom  in  a  direction  which  accords  with  tbe  resultant 
of  all  the  strosies  acting  upon  it  i  and,  further,  that  it  is  in 
this  way  tliat  eadi  atom  adds  its  own  quota  in  eaosing  the 
axisl  inclination  of  the  earth's  maps,  whilst  tbe  lines  of 
magnetic  force  which  proceed  from  the  earth  are  lin^  of 
vibratory  motion,  which  are  induced  by  solar  and  other 
action  in  the  ethereal  atmoaphera,  owing  to  vihratioos  set 
up  in  the  naterisl  eions  nnoer  the  influence  of  eadi  streas. 

It  should  be  primarily  stated  that  all  forms  of  matter 
are  magnetic — ie.,  they  exhibit,  when  suspended  in  a 
magnetic  field  of  focee^  a  particular  description  of  polarity 
which  is  characteristw  m  the  natter.  And  further,  that 
the  most  intimate  connect  exists  between  the  nugnetic. 
the  electric,  and  tbe  chomical  value  of  an  atom  of  matter. 
Thus  the  magnetic  and  the  electric  forms  of  energy  are 
always  at  right  angles  to  each  other,  and  as  the  electric  and 
chemical  states  are  interchangeable,  it  is  ohvions  that  no 
magnetic,  electric,  or  demieal  chaona  eanoeeurtn  an  aton 
without  a  proportional  ehange  in  dl  than  three  fomsof 
energy. 

It  must  be  obvious  that  these  forms  of  force  are 


cleedy  associated  with  some  great  fundamental  principle  or 
law,  which  is  mon  or  lem  essential  to  the  evohttMo  of 

terrestrial  phenomena  in  general ;  the  more  csj^ecially  as  all 
change?  of  temperature,  or  of  motion  from  some  other 
cause,  nuiat  proportionately  affect  each  of  these  forms  of 
force  and  tbe  conditions  of  matter  which  are  aasoetatod 
therewith. 

The  fact  cannot  be  too  strongly  insisted  upon,  that  the 
chief  characteristic  of  the  magnetic  force  is  to  cause  each 
atom  of  matter  with  which  it  is  associated,  and  to  which 
freedom  of  motion  is  permitted,  to  place  the  line  of  tbe 
greatest  density  in  the  atom  parallel  with  the  axis  of  ^e 
force.  This  fact  alone  clearly  shows  the  intimate  relations 
Which  exist  between  the  constitution  of  matter  and 
magnetic  force.  With  the  object  of  ascertaining  tbe  cause 
of  terrestrial  magnetism,  it  is  deaiiable  closely  to  consider 
the  earth  and  the  aonren  from  wfaieh  itderivnits  saagnelis 
phenomena. 

We  find  (1)  that  the  earth  is  a  spheroidal  mass  of  matter 
permeated  with  other  ;  (2)  that  the  earth  rotates  upon  its 
axis  once  in  every  24  hours — t.c.,  at  the  rate  of  1,000  miles 
an  hour  at  the  etpiator,  irrespective  of  which  the  orbital 
motion  of  68,000  miles  per  hour  adds  largely  to  the  effects 
of  the  motion  of  the  earth  when  considered  in  relation  to 
the  sun. 

Primarily,  therefore,  we  have  to  recosnise  a  highly- 
porous  man  of  formed  matter  undecguiig  veiy  rapid 
motion,  permeated  with  ethereal  matter,  the  precise 
relations  of  which  to  the  formed  matter  with  regard  to 

motion  have  not  yet  been  fully  determined. 

Some  attempts  have  been  matter  to  ascertain  experi- 
mentally whether  the  ether  undergoes  the  same  motion  as 
the  earth,  bat  hitherto  these  )mve  met  with  negative 
results. 

I  shall  endeavour  to  prove  lo<;ically  that  relative  motion 
must  exist  between  the  ether  and  tbe  earth,  and  between 
tbe  atoms  of  the  maaa. 

The  ether,  according  to  certain  of  the  later  theories,  is 
supposed  to  be  condensed  upon  the  surCsoe  of  the  atoms, 
and  consequently  forms  an  envelope  for  the  mass  as  well  as 
for  the  atoms.  We  have  next  to  consider  the  earth  and 
this  ethereal  envelope  when  odqeeted  to  its  vary 
axial  and  orbital  motions. 

Perhaps  the  most  practical  method  of  arriving  at  a 
definite  conclusion  as  to  the  influence  of  the  motion  of  the 
earth  upon  the  ether  would  be  to  rotate  a  spheroidal  body 
in  a  jar  of  water  or  other  fluid.  Upon  doing  this  it  will  be 
found  (1)  that  the  rotation  of  the  spben  tends  to  rotate 
the  water;  (3)  that  the  rate  of  notion  oi  floids  of  the  nme 
density  will  aiwaye  he  in  praportion  to  the  moving  centre ; 

uiCjiiii-CU  Ly  v^O 
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(3)  that  the  velocity  dtminiBhes  aa  the  diatanee  increaseft  ; 
^i)  tint  the  motion  of  the  water  or  Olhw  fluid  wiil  iliiuinigh 
in  proportion  as  the  viscosity  docreage*)  because  the  motion 
is  the  result  of  pressure  and  friction  exerted  upon  the 
rotatin<^  body,  and  lir  rr;  ;  th:it  is  to  say,  the  denser  the 
medium  of  the  surrounding  fiuid  the  i;reater  will  be  its 
rigidity,  die  frietioii  under  motion  between  the  two,  and  its 
diapoaition  to  Menme  the  condition  of  the  rotating  centre. 
loTMMly  considered,  the  opposite  must  hold  good.  Con 
sequently,  the  greater  the  tenuity,  the  loss  this  ri^d  iity  and 
tendency  to  rotate;  and  in  proportion  to  the  tendency  to 
remain  at  rest,  the  greatei  would  be  the  rdaHne  motion 
between  the  two  hodiee. 

The  question  then  praaenti  itralf,  Are  ^ere  any  grounds 
to  justify  the  conclusion  held  by  some,  that  the  other  forms 
a  perfectly  rigid  investiture  of  the  earth,  and  of  the  other 
eeleslial  bodies  t  Ite  highly  attenuated  condition  seems  to 
MMtive  Mioh  a  conclusion.  Indeed,  snppoiing  that  the 
ewer  {oma  a  perfectly  rigid  envdope  to  the  unite  of  the 
universe,  and  roUites  with  the  same  speed,  wo  have  to  con- 
sider, primarily,  that  the  ethereal  radiua  of  the  sun  wuuld 
extend  not  only  to  the  circumferenoe  of  the  mass  of  the 
earth,  but  right  through  that  body  into  space.  The  same 
principle  moat  bold  good  with  eeeh  nnae  in  proportion  to 
it  mass  and  to  its  motion  ;  consequently,  the  ethereal 
radius  of  the  earth  must  extcud  to  and  through  the 
sun.  2.  That  as  the  two  masses  are  rotating  axially 
In  the  same  direction,  friction  would  exist  throughout  the 
intermediato  space,  and  the  eflisGts  of  this  friction  would  be 
matdfested  (n)  iti  j)ro(>ortioti  as  the  density  of  the  other  in- 
creii&ed,  aud  it  waii  associatad  with  tho  f or luod  matter  ;  and 
(6)  as  the  velocity  was  increased  by  the  extent  of  tho 
radius.  But  the  friction  would  not  extend  beyond  the 
half  of  any  two  bodies  in  opposition,  because  the  direction 
of  motion  on  the  distant  side  of  the  two  bodies  would  ho 
the  same.  But  as  the  ether,  in  the  case  under  corisidera 
tion,  is  rigidly  cotinccled  with  caeh  atom  and  with  the 
dense  ether  on  its  surface,  the  atomic  motion  set  up  by  the 
motion  of  any  two  opposite  bodies  must  be  enormous,  for 
the  heat  niubt  lie  in  proportion  to  the  molecular  motion  set 
U[)  by  the  motion  of  the  mass  of  either  body,  in  opfiosition 
to  the  motion  of  the  rigid  ether.  The  intensity  of  the 
molecular  motion,  under  such  condition  of  things,  would 
appear  to  be  sufficient  to  diulpelle  tho  matter  composing 
tho  earth  in  one  revolution,  oven  if  such  could  be  pei- 
formed,  so  that  logically  and  physically  it  appears  certain 
that  the  ether  has  a  relative  motion  in  the  opiiosite  direc- 
tion to  that  of  the  moving  mass,  the  velocity  of  which  is 
in  proportion  to  the  motion  of  the  mass,  nnnus  uy  Httle 
retardation  caused  by  atomic  friction. 

It  is  necessary  to  give  some  little  further  consideration 
to  the  probable  influence  which  the  ether  and  the  atoms 
mutually  exert.  For  instance,  it  is  generally  supposed 
that  "  the  normal  state  of  the  eODponont  [urticles  of  the 
other  is  a  state  of  motion ;  second,  that  this  motiou  of 
the  parttelee  tokos  place  in  straight  lines ;  and  third,  that 
this  motion  takcj  j  l m  towards  every  pos-jibic  direction.  * 
Again,  it  is  well  known  that  all  iho  atoms  of  formed 
metter  are  bi-polar,  the  polar  phenomena  varying  with  the 
character  of  tbe  matter.  If  this  be  so  thMo*  whilst  the 
general  efTcct  of  the  atomic  motions  most  be  to  produce 
change  in  the  direction  of  the  relative  motion  of  the 
ether,  it  is  obvious  that  the  changes  must  accord  with  the 
nature  of  the  matter,  and  with  the  direction  of  motion. 
Agaio^  the  eUier  is.  in  general  terms,  so  equally  diffused 
orer  the  surface  of  the  atoms,  and  its  relative  motion  is 
so  const.iiit,  that  the  question  arises  whether  this  relative 
motion  is  not  essential  to  the  normal  conditiuu  oi  the 
atoms.  With  reference  to  the  connection  which  exists 
between  the  cebtive  motion  of  the  ethei  aud  electrical 
phenomena,  I  would  venture  to  suggest  that  whilst  the 
motion  is  constant  and  natui-ally  difVnrcd,  it  h;is  liono  of 
the  properties  by  which  it  can  be  recogiiiiiCii  iu  itUtic,  or 
current  electricity  ;  but  that  electrical  phenomena  are  mani- 
^ted  in  aoroportion  as  thequantitjf  tiaversing  a  given  area 
is  incrmsed  by  a  natural  or  artificial  cause,  such  as  ocenrs 
under  chemical  action,  etc.  Wc  thus  recognise  why  every 
chemical  change  is  att«nded  with  proportional  changes  iu 
the  megoetic  end  eleetricel  eonditioM. 
w  pliiyaicB  of  Ow  Bther,"  &  Tolvcr  Pnatoo,  psffs  14. 


The  question  next  arises  as  to  the  mode  in  which  ter- 
restrial magnetic  phenomena  are  eommunicated  to  the  ether ; 
for  it  is  obvious  that  these  cannot  result  from  the  relattvt 
motion  of  the  ether  alone,  because  in  that  case  there  ought 
to  exist  a  single  magnetic  [Kile  at  the  seat  of  each  gei>|tra- 
phical  pole,  and,  h$  a  matter  of  fact,  it  is  well  known  thsi 
there  are  two  magnetic  pole?  in  the  northern  as  well  as  is 
the  southern  hemisphere,  and  that  these  are  situated  at 
irregular  distances  from  the  geographical  polee. 

Fti  the  olution  of  this  \mat  it  will  be  well  to  examine 
closely  the  earth's  motions  whilst  it  is  subject  to  the  slim 
of  solar  and  lunar  gravitation,  together  with  the  influsDM 
whiohj  logically,  must  result  from  the  rapid  {jaesage  of  the 
maae  in  its  orbital  as  well  as  anal  totMOB  the 
ether. 

Perhaps  the  etTect  of  solar  and  lunar  stress  is  moit 
readily  determined  by  the  influence  which  it  exercises  in 
the  production  ui  the  tides,  and  therefore  it  is  daeirabls 
very  briefly  to  condder  ilie  theoity  of  tlm  tidaa  dedueel 
from  the  law  of  gravitation  from  the  eonliiMd  aotion  ef 
tho  sun  and  moon. 

The  tides  are  duo,  as  is  well  known,  to  the  attraction 
exercised  upon  the  shores  of  the  ocean  by  the  enn  sad 
moon,  either  separately  or  combined.  Near  the  new  sad 
full  moon  the  flond  ri  !f  at'  iina  its  maximum,  whilst  tbe 
corresponding  low  water  descends  to  its  lowest  poiat. 


Tho  height  of  tho  tide  varies  with  tho  relative  positions 
of  tbe  suu,  moon,  and  earth,  as  well  as  with  the  deetioa- 
tions  of  the  sun  and  moon.  It  should  also  be  staled 
that  the  statical  equililtrium  of  a  tidal  wave  is  accounted 
for  by  tho  laws  of  gravitation,  but  that  the  dynamical  con- 
dition.s  of  the  problem  have  not  hitherto  been  explained. 
1  shall  endeavour  to  show  tbe  cause  of  the  bitter  farther  ou. 

I  now  widi  to  show  that  gravitation  stress  and  magnetic 
stress  are  appavently  only  difiereot  manifeatatione  U  the 
same  force. 

It  is  well  known  that  the  atoms  of  matter  arc  of  even,' 
conceivable  size,  and  of  measurable  and  approximately 
well-known  dimensions.  It  should  furth^  be  stated  that 
every  form  of  matter  exhibits  a  specific  mode  in  which  it 
deals  with,  or  otherwise  transfers  impressed  force.  Tbii 
fact  \H  especially  proved  by  tho  degree  of  resistance  wbiVa 
the  various  forms  of  matter  oppose  to  the  development  oi 
current  electricity.  This  resistance  is  an  inherent  property 
of  every  substance,  varying  iu  degree  in  each  form  of 
matter  from  silver,  tho  best  conductor,  up  to^  guttapercha, 
and  the  other  so  called  noo-oondueton.  Betirtanee  iomu 
tho  basis  of  Ohm's  law. 

We  have  therefore  proof,  as  it  a[)pe  ira  to  me,  that  whilst 
gravitation  stress,  in  accordance  with  the  laws  of  that  lone, 
attracts  every  atom  in  j>roportion  to  its  mass,  it  also  jfiws 
a  delinllc  j.iolarity  to  each,  by  causing  them  to  assume  i 
direction  which  places  tho  optic  axis  of  force  in  the  line  J 
tho  greatest  stress. 

I  have  next  to  show  that  the  streas  of  terrestrial 
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gravitation  is  capable,  when  affected  by  the  streas  of  the 
moon,  of  the  sun,  and  of  the  planets,  cf  changing  the 
direction  of  the  atoms,  aiui  fhiu  of  imparting  m>tum  to  the 
tllifiYtil  mrdium,  in  proportion  more  especially  to  the 
number  of  atoms,  and  to  the  rate  of  the  earth's  axial 
motion. 

The  figure  represents  the  earth  divided  into  quarters  by 
the  lines  N  D  and  E  W.  The  letters  A,  A,  A,  A  are  repro- 
senLativo  of  four  atomS;  each  of  which,  under  terrestrial 
gravitation,  points  to  the  centre  of  the  earth.  The  arrows 
and  dotted  lines  show  the  direction  in  which  the  atoms 
would  move  under  solar  or  some  other  external  stress.  The 
line  C  L  is  supposed  to  pass  through  the  centre  of  the 
earth,  and  of  a  body  creating  stress.  The  linos  S,  S,  S,  S 
indicate  the  direction  of  four  linos  of  solar  stress  acting 
upon  the  atoms. 

A  careful  inspection  of  the  figure  will  show  that  the 
stress  of  any  external  body  acts  upon  the  o|)positfl  polos  of 
the  atoms,  according  to  the  relation  which  they  hold  to  the 
stress.  Thus,  at  A  1  and  A  2  the  dominant  effect  is  upon 
the  atomic  pole  most  distant  from  the  centre  of  the  earth. 
This  stress  tends  to  drag  all  the  atoms  on  the  sunward 
surface  of  the  earth  into  parallelism  with  the  line  C  L  (as 
indicated  by  the  dotted  line  arrows),  the  efiect  of  which 
will  be  to  compress  the  ether  from  the  extreme  oast  and 
west  towards  the  line  C  L,  and  to  protrude  the  surface 
of  the  mass.  It  is  obvious  that  the  nearer  the  atoms 
approach  this  line  the  greater  must  be  the  expression  of 
the  [>o1arising  force  or  stress — i.e.,  provided  the  stress  of 
gravitation  has  the  power  of  arranging  the  atoms  through 
tbo  influence  of  what  is  called  tho  optic  axis  of  symmetry. 
It  will  bo  further  porceived  that  the  direction  of  this 
axis  of  symmetry  is  suddenly  changed  as  the  atom  passes 
through  the  vertical  line,  C  L,  and  th^  rjfrft  of  this  motum 
mu.^t  be  communxcuUd  to  thr  rthn. 

If  we  now  consider  the  action  set  up  on  the  opposite 
surface  of  the  earth — viz.,  that  surface  most  remote  from 
the  sun — we  find  precisely  the  same  influences  in  opera- 
tion there,  but  in  a  less  degree  owing  to  the  increase  of 
distance  from  source  of  stress.  Thus  there  is  the  same 
description  of  vibratory  motion,  the  same  inequality  of 
piessure  upon  the  ethereal  medium,  an<l  a  general  tendency 
to  extrude  the  surface  of  the  earth's  mass.  We  are  also 
justified  in  the  conclusion  that  vibratory  motion  and  other 
phenomena  arc  set  up  in  tho  earth,  as  the  atoms  are 
suddenly  brought  to  rest  along  tho  line  E  W  by  equality  of 
stress  affecting  both  the  atomic  poles.  It  will  thus  be  seen 
that  from  the  commencement  to  the  termination  of  an  axial 
rotation  of  the  earth,  or  indeed  of  either  of  the  celestial 
bodies,  owing  to  the  influence  of  stress  polarising  as  well 
as  gravitational,  there  is  no  such  thing  as  one  continued, 
even  movement  of  the  atoms  in  the  earth's  crust ;  but,  on 
the  contrary,  that  the  atoms  on  the  eastern  as 
well  as  on  the  western  bomispherea  are  continually 
being  dragged  by  gravitation  stress  into  lines  more  or 
less  parallel  with  the  line  of  the  greatest  stress  ;  further, 
that  tho  position  of  the  atoms  is  rapidly  modified  by  change 
in  tho  position  of  the  bodies  undergoing  axial  rotation  ;  and 
further  still,  that  the  effects  of  the  influence  of  the  sun  u\)ob 
tho  earth  are  continually  being  modified  by  changes  in  the 
relative  positions  of  the  moon,  or  of  the  |)lancts  to  the  earth 
and  to  each  other — tho  disturbing  influence  of  which  with 
regard  to  the  moon  are  rendered  so  evident  in  their  effects 
npon  tho  tides. 

I  venture  to  think  that  those  intermittent  intensities  and 
gravitation  stresses,  through  change  in  the  |>o«ition  of  the 
atoms  and  the  constant  efforts  which  are  thereby  made  to 
bulge  tho  surface  of  tho  earth  by  leverage  applied  to  the 
atoms  individually,  affords  ample  oxjtlanation  of  the 
dynamics  of  the  tides. 

Another  glance  at  the  figure  will  show  that  the  direction 
of  the  atomic  motions  varies  considerably.  Thus,  looking 
at  the  figure  from  O  to  N,  we  find  that  on  the  right,  or 
east,  side  of  the  lino  C  L,  the  motions  take  a  left-hand 
direction  ;  whilst  on  the  left,  or  west,  side  of  the  line  they 
are  directed  to  the  right ;  and  that  tho  reverse  of  these 
two  actions  occurs  on  the  further,  or  night,  side  of  the 
earth.  This  is  another  cause  for  variations  in  the  intensity 
of  the  action,  because  in  two  quarters  (two  and  four)  these 
accord  with  the  direction  of  motion ;  whilst  in  tho  quarters 


one  and  three  the  motion  is  originated  in  opposition  to  the 
earth's  axial  rotation.  We  may  further  assume  that  as  tho 
vibrations  caused  by  these  atomic  motions  are  continuously 
propagated  to  the  inter-atomic  ether,  the  earth's  axial  rotation 
causes  them  to  continue  their  course  round  the  earth,  until, 
under  the  influence  of  solar  and  lunar  stress,  they  are  brought 
to  foci  at  the  magnetic  poles,  from  each  of  which  they 
are  projected,  and  impressed  upon  the  surrounding  ether, 
communicating  to  it  a  new  and  well-defined  motion,  the 
direction  of  which  roust  agree  with  the  angle  at  which  they 
emanate  from  tho  earth. 

In  this  brief  summary  of  facts  it  is  impossible,  except  in 
the  most  general  way,  to  deal  with  the  relative  effects  of 
the  sun  and  moon  in  tho  production  of  the  site  of  the 
magnetic  poles.  All  that  can  be  done  is  to  point  to  what 
appears  to  be  the  prevalence  of  a  very  simple  but  great 
principle — viz.,  that  magnetic  effects,  characteristic  of  the 
mass  of  the  matter,  are  produced  in  every  axially  rotating 
body  in  the  universe,  owing  to  the  particular  mode  in 
which  the  inclination  of  each  mass,  as  a  mass,  modifies  the 
direction  of  stress. 

There  is  one  other  point  to  which  I  must  refor,  and  that 
is  the  truly  helical  nature  of  magnetic  force  as  defined  by 
this  theory. 

I  have  shown  (1)  that  the  ether  takes  a  direction  round 
the  earth  which  coincides  with  its  axial  rotation,  only  in 
the  opposite  direction  ;  (2)  that  each  stress  which  acts  upon 
tho  earth  imparts  to  the  ether  vibratory  motion  which  is 
characteristic  of  the  inclination  of  the  bodies  engaged  in 
the  production  of  the  stresses,  and  is,  therefore,  of  a 
helical  nature.  A  little  further  consideration  will  show 
that  this  vibratory  motion  takes  a  right-hand  helical  direc- 
tion round  the  south  and  a  left-hand  helical  direction  round 
the  north  pole ;  an  arrangement  which,  as  it  accords  with 
the  known  laws  of  clcctroraagnetism,  adds  another  link  to 
tho  chain  of  evidence  by  which  this  theory  is  supported. 

Perhaps  the  best  method  of  realising  the  direction  of 
these  helical  currents  is  to  imagine  oneself  standing  on  the 
line  of  the  ecliptic  facing  the  north ;  the  ethereal  current 
anil  magnetic  vibrations  will  then  be  passing  from  right  to 
left — i.e.,  from  east  to  west.  If  tho  position  be  reversed, 
and  the  face  directed  to  the  south,  tho  relative  motion  of 
the  ether  will  carry  the  effects  of  the  atomic  motions  from 
left  to  right  round  the  south  pole,  the  result  being  the 
north  and  south  magnetic  poles  in  the  vicinity  oi  the 
geographical  ones. 


TRADE  NOTES— ELECTRICAL  AND  MECHANICAL 


THE  DEMON  WATER  MOTOR. 

The  enquiry  is  often  jwsed,  where  to  find  a  small,  cheap, 
and  eiScient  water  motor  for  driving  small  dynamos  fur 


No.  2  Demon  Water  Motor. 


laboratory  or  trade  purposes.  We  illustrate  herewith  a 
noat  little  motor,  known  under  the  name  of  tho  "  Demon  " 
water  motor,  which  has  been  successfully  used  for  such 
purposes.  The  motor  consists  of  a  simple  arrangement  of 
force-buckets  propelled  under  high-pressure  house  or  other 
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inter  mpply.  Iniide  the  owe  n  a  tbin  dram  of  eonnclenUe 

diameter,  on  the  circumference  of  which  are  smiill  douhle 
buckets.  The  water  entering  by  the  supply  pi|>e  imiiingee 
with  force  on  these  buckets,  and  drives  the  wheel  with  con- 
nd«r»ble  m^di^  and  power.  Tba  water  felle  out  of  the 
exbatnt,  and  »  ran  away  or  ean  1m  led  into  eiiterns 
for  other  use.  The  shaft  and  all  wearing  parts 
are  of  hardened  steel,  gunmetal,  and  brass,  titled 
with  an  efficient  system  of  oil-cup  and  locknuls. 
The  cover  ia  eeailjr  removable  for  inspectioa  and 
repair,  bat  the  mecbaniem  being  very  simple,  tbe  motor 
will  run  for  months  without  attention  other  than  turninf; 
on  or  off  the  water  and  occasional  8uj)j)l  r  of  oil.  It  makes 
no  noise,  starts  easily,  occupies  exceedingly  little  flooi 
space,  and  ie  of  high  efficiency.  These  motors  are  very 
cheap,  the  price  bejng  only  £1  for  the  smallest  \  man,  and 
£3  for  two  man  power,  the  latter  size  being  capable,  with 
larger  supply  pipe,  of  working  up  to  five  nun  or  even 
1  b.pL  Tb0  fouoiriBg     deteiu  of  the  motafB : 


No 

Bore  of 
pipe. 

Dtam. 

of 
poUey. 

Approx, 
weight. 

Dimensioas  of 
notora. 

R«vt.  per 
minate. 

Appros, 
power. 

Height. 

Width. 

At  601b.  pressure. 

Inche*. 

Inches, 

Iba. 

Inchon. 

Inohes. 

Man. 

1 

i 

24 

u 

« 

1,800 

quarter 

2 

38 

12 

m 

1,600 

blf 

3 

4 

60 

16 

1,200 

ona 

4 

1 

5 

7ft 

IS 

no 

Thti  motors  have  been  used  for  tolephoae  ilyi»<ininR  and 
small  electric  light  itistAllations  up  to  50  c  p.  When 
worked  from  the  Hydraulic  Supply  Company's  mains  they 
will  indicate  op  to  5  h.p.  on  the  braket  and  the  cost  of 
running  is  25  per  cent,  less  than  a  ga.s  engine,  while  the 
first  cost  is  not  to  be  compared.  The  running  of  dynamo* 
is  very  smooth  and  regular,  equal  to  that  of  a  high-class 
steam  engine.  A  "  Demon  "  water  motor  san  he  seen  in 
Manchester  driving  a  email  ICendiester  typo  dynamo. 
The  maker  of  thwe  water  motors  is  llir.  F.  Piti 
Aubrey-Nad,  Withmgton,  Manchester. 


DESCRIPTION   OF  THE   STANDARD    VOLT  AND 
AMP£fi£  M£T£R  USED  AT  THE  FERRY  WORKS, 

mnsDinoii.* 

n  itaujm  m,  b.  eaimT  (um  B.I.),  wroa,  am  v.  v. 

axvkssex,  a.-wociatb. 

1.  Intboductoey. 

It  ia  well  known  to  many  electricians  that  Messrs.  WiUans  and 
Robinson  have  e«t»bli«hed  !it  tlieir  work.i  nt  Thames  Ditton  a 
complete  arrMigement  for  moaBuring  accurately  the  steam  eon- 
Bumptinn  of  th.  ';  i  ii^Mnes.  To  obtjiin  the  efficiency  of  combined 
e«t«  of  euglnoa  and  dyimim  s,  nicAAurementa  must  uf  coumu  also 
be  made  of  the  electric  current  mul  prossuro,  and  it  w-ui  fmiiul 
that  even  the  beat  ainineter!!  and  vultineters  iit  tho  luarketeuuid 
not  be  relied  npon  ■  i  l  i  <  the  same  degree  of  accuracy  as  was 
obtAined  in  the  »t«niii-ci)iisainption  measurements.  Mf»r©oror,  all 
Bill  1;  I i.-itrumenta  lahi'iired  (inder  the  diaadvauta;^c  tli:it  tliey 
were  calibruted  elsewhere,  so  that  tbe  reeolts  were  dependoiit 
u[M>ti  other  po'iplu'anneeiaremeotitoadegi— whiA  waa thought 
tti  tw  iiiide«ir»ble. 

After  a  series  of  investigations — commenced  as  early  as 
1887 — into  t)ie  ({uestion  of  the  claoa  of  appnratus  which  would 
be  most  likely  to  give  satisfactory  resultii  under  the  »|>cciAl 
etrcutnataQcea.  a  scheme  was  drawn  up  in  1889  for  a  coinplntfi 
appaiatos  for  measuring  currents,  dinoreucos  of  iH>tentt>il.  -ind 
resistances,  and  the  various  inatrumeats  wer<^  <I<:'siL:iie<l  .m  l 
Oldered.  It  was  not,  however,  until  the  bej^idning  of  the 
pnaent  year  that  time  and  opi>ortunity  were  fuuiul  to  have  the 
apparatus  put  to  pmctical  u|e,  various  additiooa  and  iniprove- 
manta  beina  intradocfld  ea  the  work  ^mM>odcd. 

As  win  b«  eeea  In  the  aequel,  no  new  principles  hava  been 
fantrodueed  in  aleotrieal  mMsuTeniMita  with  Uie  present 
appaialoa.  Ife  was  tbo«q;ht,  however,  thai  a  eomplete  set  of 
workshop  instrumenta,  fulfilling  the  oondittona  for  high  accuracy, 
and  yet  poasosaing  the  simplicity  roi|uired  for  everyday  use  in 
an  engineer's  shop,  would  be  found  of  sufficient  interctti  to 

read  at  last  night's  nmilina  of  the  lastitatien  of 


end  «f 


to  justify  aehortaooonnt  of  it  being  brought 
f>efore  the  Snititiitlon. 

The  more  important  oooditioiu  imposed  la  designini^  tho 
apparatus  wen  wat : 

1.  All  meaaurenienta  mede  aunt  be  capable  of  verification  at 
any  time  by  a  direct  oompatiMD  ol  ooitain  resistance  coils  with 
a  standard  ohn.  and  of  a  eooataat  potential  diflaranoe  with  a 
standard  oail  i  and  tint  tiia  ananaemeUte  ehoiild  allow  of  thsie 
compariMM  bring  made  qaieUjr  for  tlie  iiatislanrinn  of  tfcoae 
interested  in  tho  aooinat^  of  the  meesurementa. 

2.  Volts  and  amperes  must  be  indicatcnl  by  direct  detlecni  n 
on  a  sciile,  Jind  no  bjilnneing  operation  bo  re<juire<l  froni  tlie 
ob.iervcr  by  toFRion  urrHngeinentfl  or  otherwise  ;  and  the  Vriliie 
of  the  readings  must  not  be  influenced  hs  the  working  of 
dynamos  or  tbe  noving  ef  leq{e  nieieee  of  inn  irilJitD  a  few 
yards'  diatanoa. 

3.  Th»  ammeter  as  well  as  tlie  Toltmetor  mnet  lie  left  b 

circuit  permanently  during  trials  of  any  desired  length. 

4.  The  errors  to  which  tbe  measoremeots  are  liable  ahoold 
not  exceed  l-5th  per  cent. 

5.  Tha  range  BOfihaa  to  allow  of  meeenmneati 
prsemre  bom  l*l,000th  part  of  a  Tolt  to  700 
oonant  firam  l-40th  of  an  ampere  to  1,100  ampeiee. 

2.  Apparatus  Requikkd. 

The  complete  apparatus  comprises  the  following : 

I.  — For  Mtaimiiing  Amipirtt, 

1  D' Arson val  galvanoin'  \ri 

1  high-resistance  box,  aiiju.iUiljlu  by  the  unit,  for  uhc  in  suries 

with  galvanometer. 
1  rheoatat  of  platinoid  strips  for  carrying  the  main  current. 

II.  — For  Measuring  Fotts. 

1  D'.\r8oiivi\l  galvanometer. 

1  high-rcsiatance  box,  i^iustable  as  above,  for  use  in  aeries  with 

galvanometer.  A  WheeMtoDe  bridge  bn  le  used  ior  tiua 

purpose. 

3  pntentuiiueter  rbeoatala,  250  ohnia  ejich,  niiide  of  platinoid 
wire  on  screwed  slate  rods,  carrying  capacity  up  to  one 
ampere. 

in. -For  Calibratim\. 

1  Clurk  stAiulard  coll  contaiiiiiig  two  elements. 
1  utiindurd  ohm. 

1  st«ndArd  rhuuatat  of  five  platinoid  strips,  arranged  for  coupling 
in  parallel  or  wriea,  aaaik  ittip  oapahle  of  oanying  10 

ampproB. 

1  mercury  rheofltHt,  caiiftcity  50  amperes. 
1  secondary  battery,  three  large  cells  (15L  E.P.S.). 
1  key  with  double  set  of  contacts,  for  use  with  standanl  eell. 
1  reaiMauoe  ooil,  10,000  ohms,  for  use  with  same. 
1-9  ahttnte  for  gelvaaoneters. 

IV.— '7f/.mif. 

Lecianoh^  calla  for  bridge  teat,  keja,  ehonita  piUan  lor  eon> 
eto. 


The  methodH  of  usintjthe  apparatus  for  actual  mejvsurejuents 
will  first  he  described,  after  which  tho  oabbration  of  the 
galvan<jniet.'ni  and  the  verifleilian  of  the  varioue  rnaistsnnns 
will  be  discussed. 

2i.  MaisuBwo  AKPun. 

Tho  apparatus  used  for  this  pur|Ki«e  is  shown  on  Fig.  4,  with 
the  Connections  in  red.  On  the  B.ime  figure  is  drawn  the  volt- 
meter amingenietit ,  in  order  to  give  tlie  f5ener.1l  arrangement  <'f 
tho  whobs  act  of  instrumeula.  Tlie  circuits  of  tlio  voltmeter 
,'»rran^'ement  are  in  black.  It  will  bo  seen  on  V'\^.  4  th.-tt  fiir 
current  ineiiKnrements  the  method  of  measuring;  the  frill  of 
potential  across  a  known  resiatancc  has  twen  adoptwl.  Ti^e 
measurement  of  this  rosistaiicc — the  resisfanco  of  rhotMtat 
n,  Vv^.  3  and  Fig.  4,  which,  of  course,  mut-t  l>e  made  with 
grwit  accumcy— could  not  be  taken  sattafacUmly  by  a  ^Vheat- 
stnno  bridge,  owing  to  its  small  value  (about  '001  ohm).  The 
niethod  adopted  for  this  purpose  will  bo  describol  further  on. 

The  icalu  iif  the  D'.\rBonal  galvsnometer,  O,,  has,  in  addition 
to  tho  ordinanrmillimetre  aeale,  another  vcnle  ipidnrited  toraad 
from  0  to  1.100  anperee,  Oh  which  the  divi.Hions  are  propor- 
tional to  the  corre8p«>nding  currents  through  the  galvanonetsri 
the  relation  or  ooiutant  connecting  the  deflections  with  this 
current  being  known  front  tha  ealibration  of  the  gaivanonieler. 

By  modi^c  tha  reaiitanea,  B|  need  in  eeriea  with  tbe 
galvaamnetar.  tbe  oonetant  of  the  aunaMr  can  be  modiAed  te 
suit  the  naaboir  of  aniperaa  to  ba  neamrad.  It 

k  "  cunent  tbiooi^  O  per  aalfc  dodaotion  on  ampere  eoele ; 

,    M  »1  B  „  „ 

B  =  ohwe  resntawce  of  B  ; 
0»  M       It     uf  galraaoneter  i 
B-  „        „  iBMrieawitbi 
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t^len  for  any  defleetkn,  D,  OO  tfa* 
KDB;uidM 

R=K?-G 


 (1) 


In  the  present  caao  we  have, 

B  =  -0010882  legal  ohms  at  ttendaid  tampantan ; 

K^ijbn  lOr'  ampacw ; 

»nd  therefore  tho  resistance,  R,  to  be  used  in  suriea  with  the 
galvanometer  to  oKt«iii  different  ammctpr  cnuatanta  =  K  x 
18aS7  -  429  legal  oil  ma. 

^ble  I.  s^ves  tlie  ci>nstant8  in  use,  and  the  currCDponding 
raluc»i  of  R. 

Tho  following  are  the  correctiona  for  temperature  which  moat 
be  madeinRinordtftogiattlwaeeanqrAMlMd: 

1.  For  Um  ■klvMogmtar.  »t  the  nte  «l  I'M  «lnu  per  deg.  C. 
VMieaoa  from  Uie  itaiidMd  temperatiii*— in  thw  «m  17deg.  C. 

2.  For  the  rise  in  B  duo  to  the  cum^nt  at  the  rato  nf  023  per 
cent,  per  de^;.  C,  tho  amount  of  resistance  per  dugreo  is  j,'iven 
in  tlic  tt.ird  column  of  the  table;  und  the  conatant  for  cjilcu- 
latmg,  frum  the  current,  the  rise  of  temperature  in  B,  at 
detennined  hf  e9ii>«rinient,  i«  given  in  the  fourth 

When  die  main  rheostat,  B,  ia  made  from  tho  same  metal 
and  placed  in  the  same  room  a«  the  re«st«nce  box  R,  the 
periodie  temperature  «»riatiiou  in  the  atmoaphere  do  not  affect 
dwuMnrementaaf  the  ODfimt  through  the  ioereeeeof  the 
of  theae  two  iaatntmants,  aa  tlie  inonaie  in 
i  Ifaat  in  Um  olhar. 

Tablr  I. 


Amnifttsr 
c«iu«tant, 
K. 

R  in  legal 
ohma. 

Correction 
legal  u  per  deg. 
C.  of  rise  in  B. 

Bemarita. 

1 

0-5 
0  1 
Oi)2S 

17.708 
8,639 
1,385 
24 

417     +  7 
2^     +  7 
0417    +  7 
0-0417  +  y 

RLm  in  B. 

>i  2  y  lu    (leg  C. 

7  =  i-m  (17  -  .'). 

( s  temp,  of  G  in  dog.  C. 

For  ordinary  work  thu  reiulinga  on  the  scale  are  amply 
accurate.  lui  they  ci\u  be  depended  upon  to  be  within  '3  per  cent, 
of  error. 

For  very  accunite  triftls,  however,  tlio  ncale  i«  used  only  to 
ensure  the  pmctical  BteadinesA  of  the  loud,  Mid  for  taking  read- 
ings at  short  iutttrvaLt  iii  tirdtjr  to  obLtin  the  mmn  reading.  The 
current  corresponding  to  this  mean  rc.iding  ii  then  detatttlBAd 
by  direct  comparison  with  the  stund.utl  olnn  and  coll. 

Tlxia  det«rmi>mtinn  of  the  current  is  nuxtc  by  subatitututg  in 
the  galrannnteter  iircuit  nn  KM  F.  f<iual  Ui  that  «f  th« 
standard  cell  for  tlie  P.  D.  on  tho  teninn.-ils  of  15,  and  then,  by 
shunting  the  galvattometer  and  adjusting  R,  reproducing  the 
defleotioB  in  4{iMation.    If,  then, 

C  =>  tlia  cnmnt  to  ba  de^rmined  ; 

O  ^  „  lanAanoa  o(  the  galvanometer ; 

B,-  t»  .  «>.     ia  aaiiaa  with  G  wben  atnndaid  ocU  it  in 

B  >i  „  ndrtaaoa  ta  aeriee  wMi  O  wbaa  B  ia  in  ciieiiit ; 
«  »  „  S.ILF.  flCataBdudoall; 

andif  tbethvalwaaofa  nnltiplyiiig  poirar  —  «» :  tlian 

m  Ri  +  G  B 
4.  MKftSDBnra  Toim 

The  apparatus  for  this  purpose  ia  shown  on  Fi^.  4  (with  con- 
nections in  black)  in  a  aiagrammatio  fonu.    It  consists  of  a 
iD'Arsouval  galvanometer,  G^,  with  a  resistance,  R,  in  series, 
aud  a  rheostat,  P,  connected  with  the  difference  of  potential 
eads— for  instance,  with  the  terminala  of  a  dynamo. 

The  scale  of  the  galvanometer  has  a  second  graduation  con- 
struoted  in  accordance  with  a  calibration,  so  aa  to  have  its 
divisions  proportional  to  tho  corresponding  currents  through 
tho  galvanometer.  This  proportional  scale  is  divided  from  0  to 
17B  volte,  and  unit  deflection  on  the  volt  scale  is  produced  by  a 
enmnt  duwigh  the  galraaomater  of  one  micro-ampere. 

Id  maaaaitiw  PJ>.'a  anallar  iluui  «m  v«}t,  tlia  rhaoatafe  P  ia 
not  naad,  bot  taa  P.D.  to  Im  naaamvd  ia  ditawlj  aonnastadinto 
the  eiieaift  of  Oj. 

Wban  aaaaauring  P.D's  higher  dun  en*  volt,  tin  P.D.  to  be 
naaauad  iiaonnocted  across  the  rheoatafe  P,  «l  vUdt  n  amall 
aeetioD— **a"  on  Fig.  4— is  connected  irilh  the  eiioiutof  G,. 
This  section  "a  "  is  so  adjusted  as  to  be  exactly  1-lOOth  part  of 
the  total  resietanoe  of  P  -I-  the  dynamo  leads,  which  sum  is 
2G0ohma. 


Um  ntio 


P+kada 
WhaaifeiiiiqaiNdto 


iaeaUadtlia 


even  a  third  rheostat,  P,  and  P,,  each  of  250  ohms,  can  be 
joined  in  aeries  with  P,  and  so  tho  poteotiomeCer  fMtor  altered 
trum  l-IOOth  to  l-200th  or  l-300th.  Fottbaraltantions  can.  of 
eoiirso.  be  made  in  the  voltmeter  oonatant  hgr  vuying  the 
resistance,  R,  as  in  the  case  of  the  ammeter. 

The  potentiometer  fiieior  ia  evidMitly  independaat  ol  tiiB 
tem|ieratare  of  the  dMoatata  P.  Tlia  temperatura  oometian 
required  in  B  ia  waoftf  USSijm  east.  «(  B*  -1-  *988  par  oent.  of 
G  per  dflg.O.  of  Tamboo.  U  will  be  aaaD  tbal  for  the  ordinal^ 
ranges  the  resistanoa  of  llie  galropometer  abont  436  ohma — u 
very  small  oompand  with  R,  and  that  therefore  the  errore  io 
the  meaaoMlMnla  due  to  unavoidable  small  errors  in  the  eatin 
tion  of  the  temperature  of  R  are  quite  insignificant.  If 

k  =  current  through  G  per  unit  daHaetiaa  of  volt  aealo ; 
K  =  volta  to  be  meaaured    ,,  „  „ 

potentiometer  factor ; 
=ohma  raaiitanoa  of  galvanomatar ; 
B*  ntaariaaot  griTaaooNter  I 


then,  for  any  dallaalioa,  D,  «n  ite  Tolt 

(0-|>B)ftD./KD:  .'.R. 

In  the  present  caao, 

k"!  miecowu 
G<-435  ohma 


k 


k"!  niiecowuDp0re=l  x  10-*  < 

(legal)  afc  alaadatd  iemperatara ; 


thorvforc,  the  resintfliice,  R,  to  be  used  in  series  with  the 
galvauometcr  to  obtain  different  voltmeter  cr>nstaiit«=/K  435. 

Table  II.  contains,  in  columii  1,  tli  >  congtarita  uHod  with  tho 
instrument;  in  column  2  the  coirespondim,'  values  of  R  ;  and 
in  3  the  value  of  the  teiii]terature  correction  in  ohms  pavdag,  0. 
deviation  from  the  standard  temperature — 17  deg.  C. 

Tabu  n. 


Voltmeter 

R 

CorrefUon 

cv>nssant, 

ill  Ic^'al 

[lor  deg.  C. 

K, 

0)l!ll«. 

from  15  deg,  C 

m 

1  68 

0  001 

.155 

1  80 

0  005 

4,517 

271 

DDI 

9,400 

i-a 

0119 

40 

Its 

01 

S86 

ito 

0-S 

4,517 

«i 

1 

9,460 

9-85 

2 

It 

iJ 

8 
4 

n 

4-61 

1 

3 
9 
9 


Note. — The  reeistauco,  R,  by  faruiula  {li}  us,  of  ouurse,  in  tree 
ohms  ;  the  amounts  of  R  in  Table  II.  are  eiven  in  legal  ohms,  aa 
the  resistance-boxes  available  were  adjusteo  ia  legal  ohma.  For 
tho  purpose  of  red(MrtiO(n,ooetefial  ohm  has  been  taken  m -0077  ohm. 
The  figurea  have  farther  been  radnoed  abeat  1*2  par  oeai.  to 
balance  a  chitngo  of  constant. 

The  strongest  current  which  at  aqy  time  will  pass  through 
the  galvanometer  circuit  m  the  current  which  defieota  to  wa 
and  of  the  scale,  or  '000175  ampere.  The  haatiDg  earned  bj 
ibit  eurront  in  tho  galvanometer,  as  well  as  in  tbe  reaiatanoa- 
box,  coils  is  quite  iiisppreciablo,  and  the  galvanometer  may 
therefore  be  left  "  cm  "  for  any  length  of  time. 

For  everyday  work  the  aoale  ia  uaed,  the  readings  being  well 
witllin  '3  per  cent,  of  error.  For  nora  aeoufto  work,  however, 
readiniga  are  token  at  interrala,  and  tba  mean  reading  ia  aftor- 
warda  aalibratad  uainat  the  atandard  call  aa  fotfowa:  Thn 
determinatton  of  toe  P.D.  eorraapondiiw  to  tha^ran  naan 
defleotion  Ixing  mado  by  rabalittttakg  tor  It  aa  B.MIF.  aqoal  to 
that  of  the  Standard  aall,  ahnnting  tba  galraiioiiMtort  nnd 
adjusting  tho  renatanee  in  lariaa  witn  it  till  tba  daflaatiain  ia 
produced.    Then,  if 

£  =  the  P.  D.  required  ; 

r  =total  rosiatanea of  poteattometer  riwoalafc  jim dynamo 

loads  ; 

r  a  ^  section  of  this  resistance  tapped  to  galvanomet«r  ; 
R -f- O  =  resistance  of  galvanometer  circuit  when  G  is  uaed  aa 
voltmeter ; 

Rj+G>«reaiatancu  of  galvanometer  circuit  when  standard  cell 
iansed; 

m  vmultipljing  power  of  ahunt  when  atudard  oeU  ia  uaed ; 
a  ■iB.U.F.  of  atandard  eaU  at  the  given  twBpamtaM : 

welMVOi 


Tt      '      K  +  G  . 


[The  figurt'A  referred  to  will  bagi' 
paper  nex,t  week.] 

{To  bt  e<miimt«d.) 


....  (4) 
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FOLLOW  AFAR. 

Wbm  Pi«aclim«D  initiate  en  eleotrioal  exhibitioii 

at  Puis,  a  congress  or  conference  follows  as  a  inattot 
of  course.    When  Germans  initiate  an  exhibition  at 
Frankfort,  the  inevitable  congress  isalsobeid.  Wlien 
Amerioaas  eoodfleoend  to  go  in  fi»r  a  imiTeisal 
exhibition  a  congress  will  be  a  necessity,  and  we  tuay 
be  sure  that  it  will  be  thoroujrhly  orpanised  and  be 
successful.  By  the  bye,  has  any  student  uf  language 
noticed  bow  rapidly  AmericaoiBms  era  .becoming 
common?  This  is  largely  due  to  the  fact,  no  matter 
how  we  may  kick  against  it,   that  America  is 
becoimiig  the  centre  of  the  world's  action.  Its 
newspapers  initiate  new  departnzee,  and  tbe  Old 
World  copies,  sometimee  witb  acknowledgement, 
more  o('.ct^  without.   Hence  we,  too,  often  "  locate" 
an  engiue  instead  of  "  place  "  the  engiue.  Its 
"  location,"  not  its  position  or  **  sitoatiou,"  is  good, 
bad,  or  indifferent.  It  is  the  Chicago  "  Exposition," 
not  the  old  English  "  exhibition,"  and  so  on  through 
the  whole  gamut  of  newspaper  literature.  Then 
again,  many  puu^ie  m  this  country  haye  suggested 
tbe  neoeesity  of  meetings  somehow  and  somewhere 
of  the  "  convention.s  "  kind  so  common  in  America, 
where  papers  ou  practical  questions  are  read  and 
discussed.    The  English  characteristic  is  to  pretend 
all  one's  manufactmdng  and  conatraetion^  details  ue 
of  imraense  value,  and  keep  them  absolutely  secret. 
The   Kjii^lislmuui,  in    fact,  pretends,   to   a  super- 
natural knuwledge  of  details  over  uud  above  hiu 
fellow.  This  8ecrec7  about  mattsca  eleetrical  is 
ridiculous,  for  there  is  no  single  practical  detail  that 
h  not  easily  made  clear  to  anyone  who  hkes  to 
iuvesligale.    As  for  the  nine  hundred  aud  ninety- 
nine  paper  details,  many  of  which  find  their  way 
to  the  Patent  Office,  they  are  not  worth  the  paper 
they  arc  written  upon.    We  contend,  then,  that  the 
Eugiishmau  might  well  be  as  free  witii  lutormatiou 
of  his  mann&Gtoring  and  oonstniotiooal  details  as 
is   his  American   brother.    The   Institution  of 
Electrical  Enpinccrs  has  in  a  small  measure  broken 
down  a  few  of  the  old  traditions,  and  many,  if  not 
moot,  of  its  papers  are  now  more  praotieal  in 
oharaoter  than  they  were  a  few  years  ago.  But 
there  is  still  too  much  of  the  scientific  society  about 
them.   Tho  attempt  at  trimming  is  uot  always 
happy,  and  many  wonld  be  better  with  the  soience 
cut  out  and  tbe  practice  left  in.  We  are  coDvinoed 
that  the  young  electrical  enj^neer  will  learn  more 
from  the  practice  of  the  older  members  than  he  will 
from  tbeic  sdenoe.  It  is  time  it  was  instilled  into 
hira  from  headquarters  that  science  teaching  varies 
with   every    new    practical   departure,  and  that 
business  consists  of  practice,  uot  dreaming  after 
the  departure  has  takm  pfoee.  Than  is  to  be 
an  exhibition  at  the  Crystal  Palaoa  in  the  New 
Year.    We  -would  suggest  to  the  organisers  of 
this  exhibition  that  some  attempt  be  made  to 
get  up  an  **  English  congress  "  in  wbiob  tbe  papers 
read  should  bo  intensely  practical,  and  that  theoris- 
ing should  be  entirely  tabooed.    Let  us  have  simple 
practical  directions  as  to  how  to  do  this  and  how  to 
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do  that,  how  this  is  done  anfl  how  that  is  done, 
what  result  is  obtained  by  this  combinatiou  aud 
what  by  those  oomblnaitoiu.  We  do  not  eara  for  the 
moment  what  ou^t  to  be  done,  or  what  ought  to  be 

the  result — we  want  to  know  the  actualities  of  the 
case.    For  example,  we  do  uot  believe  one  single 
centra]  station  authority  is  prepared  to  pubUsh  the 
exact  trath  aa  to  the  loMce  between  the  generation 
and  the  sclliug.   They  will  all  tell  you  the  efficiency 
of  this  machine  and  that  niaohine,  of  the  theoretic 
loss  through  leads,  wires,  and  connections  —  but 
that  is  aU.  We  do  not  know  the  actaalitiea  of  any 
single  case.    The  same  holds  as  regards  motive 
jiower,  traction,  its  cost  and  its  returtie,  Aimof5t  all 
our   figures  on  these  points  are  from  American 
■onroeB.  The  iDutitatioii  is  aboat  to  oommenoe  its 
SQtnimi  session.   Will  it  be  SS  it  has  been,  that  at 
least  half  the  hearers  are  guests,  and  not  memhers, 
students  from  schools,  who  are  told  it  is  the  thing  to 
attend  the  meetingB?  No  doabt  the  room  is  thus 
filled  ;  but  does  absence  prove  that  memhcrB  are  inte- 
rested in  the  papers  read  and  discussed  ?  The  ('ryatal 
Palace  authorities  would  be  wise  to  spend  Ml(X)  or 
so  upon  the  preparation  of  half  a  score  of  papers 
tipon  pcaetieal  points  by  practical  men.  if  they  cannot 
manage  a  new  departure  without,    (.'an  they  get 
the  truth  about  the  use  of  secondary  batteries  in 
traction  work?    Maoy  of  us  have  a  pretty  good 
idea  of  how  the  fikets  stand,  but  no  official  or 
authoritative  statement.    The  result  of  their  use  is 
either  good  or  bad.  if  the  former,  why  this  secrecy ;  if 
the  latter,  what  is  the  use  of  pretending  they  are 
what  they  are  not?  Time,  and  a  very  short  time, 
will  show  the  want  of  succesK.    Meanwhile  njen  are 
waiting  authoritative  figures, aud  business  is  delayed 
and  lost  by  bilence. 


CHARGING  ACCUMULATORS   BY  ALTERNATING 
CURRENTS. 

The  facility  of  transmission  of  electrical  energy  by 
high-pressurs  sltarnating  cuxzents,  together  with  the 
ease  of  transformation  of  pressure  up  or  down,  seems 
to  indicate  the  alternating-current  system  as  that 
best  to  be  used  for  transmission  of  power  over 
distanees,  end  thus  for  the  utilisstion  of  natural 
forces.  The  continuous-current  system,  by  reason  of 
ihe  possibility  of  Rtoring  the  energy  by  ch;urging 
accumulators,  equally  seems  to  indicate  the  con- 
tinnoraMAuersnt  fow^pressnre  system  as  that  best  to 
be  used  for  ssgnlsr  and  constant  system  of  electric 
light  in  towns.  Electrical  engineers  have  too  long 
heau  divided  mto  rival  camps  upon  this  question — one 
apparently  absolutely  avowing  belief  in  no  system  that 
nsesalteKnatecarreuts,  aud  the  other  as  positive  that 
the  use  of  storage  batteries  is  a  mistake.  Those  who 
have  committed  themselves  on  the  side  of  continuous 
cufrentSi  too  often  seem  to  forget  that  all  dynamo 
annatuxss  in  reality  produce  nothing  but  alternate 
currents,  and  their  devotion  to  continuous  currents 
is  but  to  the  enemy  under  another  name.  While 
those  who  have  allied  themselves  exclusively  on  the 


side  of  the  alternate  currents  have  always  to  deal 
with  the  fact  that  they  cannot  possibly  sell  more 
than  a  certain  not  too  high  percentage  of  the  cuirant 
generated,  and  that  engines  constructed  to  run 
economically  at  full  load  are  both  wasting  capital 
and  cual  when  running  at  anything  beneath  this  full 
load.  What  reason  is  there  that  the  rival  camps  may 
not  join  forces,  in  cases,  at  least,  where  'eleotriosl 
energy  has  to  be  transmitted  over  some  distance,  or 
where  natural  forces  are  open  to  be  utilised  ?  Why 
not,  it  may  be  asked,  generate  your  energy  ia  alter- 
nating onzrants,  and  transmit  it  at  high  pressure, 
commnte  the  currents  not  at  the  genttsting  but  at 
the  receiving  end,  and  use  this  continuous  current 
to  charge  accumulators  ?  Engineering  difficulties — 
too  complioated,  is  the  snswer.  Well,  in  one  way, 
this  soswer  is  soffiooent. 

A  scheme  was  announced  some  time  ago  by  a 
sanguine  young  electrical  engineer — Mr.  Fiitchett, 
if  we  rightly  remember — somewhat  on  these  lines. 
The  la^  engines,  he  maintained,  which  were 
always  necessary  for  alternate-current  distribution, 
never  worked  on  an  average,  over  30  or  40  per  cent, 
of  their  lull  power.  He  proposed  to  use  either  an 
engine  or  watw  power  oontinuously  to  drive  aa, 
alternate-current  dynamo,  receive  the  current  at  an 
alternating-current  motor,  which  would  drive  a 
continuous-current  dynamo  which  should  cou- 
tinuoody  ehaqie  aoeumulatocs ;  these  during  the 
night  would  drive  a  continuous-cunent  motor,  sad 
this  again  drive  an  alternate-current  dynamo,  and 
so  distribute  to  transformers  at  the  private  houses. 
By  working  the  turbine  or  engine  at  full  power  the 
whole  time,  it  was  expected  that  a  gain  on  both 
first  co?5t  and  in  efficiency  would  yet  be  obtained. 
We  are  not  aware  whether  this  scheme  was  ever 
tested,  but  it  is  pretty  evidsat  thai  Baeb  s  oompli- 
cated  system  would  not  gain  the  support  of  central 
station  engineers. 

The  question  has,  however,  recently  been  modified 
by  the  introduction  of  a  new  factor,  which  may 
render  a  reeoosideration  of  the  problem  neoesssry, 
due  to  the  initiative  of  Messrs.  Schuckert  at  the 
Frankfort  Exhibition.  Messrs.  Schuckert  exhibit 
dynamos,  each  of  which  will  act  either  aa  generator 
or  motor,  sod  will  produce  either  altemate  or 
continuous  currents  at  will.  It  will  act  SS  sa 
alternate-current  motor,  and  yield  either  power 
or,  if  desired,  continuous  currents  direct  without 
further  apparatus.  The  principle  of  the  machine  is 
ridiculously  simple,  and  it  isa  wonder  why  no  ooesnw 
thought  of  doing  the  thing  before.  Every  GramUM 
ring  produces  altemate  currents  when  rotated ;  these 
are  commuted  into  continuous  currents  at  the 
segments  of  the  commutator.  If,  however,  the 
currents  were  also  led  to  a  set  of  ring  collectors, 
evidently  the  dynamo  would  produce  alternate 
currents.  By  annnging  four  connections  at  points 
at  right  angles  to  each  other  from  the  ring,  these 
alternate  currents  will  differ  by  OOdeg.  in  phase,  and 
produce  a  rotating  field  if  led  to  a  similar  armature 
of  a  second  machine.   If  tiie  field  magnets  of  this 

Godgle 
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second  machine  were  excited  by  a  continuoas  current, 
this  second  machine  would,  and  does  in  practice,  act 
aB«D  altentating-eanent  motor.  Bat  being  rotated  in 
a  magnetic  field  it  will  give  o£f  alternate  cmreiita  from 
its  coils  exactly  as  when  rotated  by  an  enginp,  and 
ii  these  carrents  are  commuted  by  the  ordinary 
annatnre  these  currents  will  be  continttotis  carrents, 
part  of  vhich  can  be  used  to  excite  its  own  magnets 
iu  abunt,  -inil  the  remainder  can  be  used  for 
charging  accumulators.  AU  that  is  necessary  to 
eSeet  this  change  is  to  add  four  ring  collectors  to  an 
oidinary  shunt  machine.  Sneh  motors  were  at 
work  fit  Frankfort,  and  from  these  at  will  could  be 
taken  alternate  cnrrents,  direct  currents,  or  power 
from  the  pulley.  Here  wu  havu  a  macbiue  which 
evidently  brings  the  problem  stated  at  the  beginning 
of  the  article  within  easier  reach  of  solution.  High- 
pressnrc  currents  can  be  generated,  using  the  engine 
at  full  power  continuously.  These  can  be  received  by 
a  dottble-commntator  d3nBamo,  taken  off  as  dixeoi  enr- 
renta  and  need  for  chargingaocmnnlaton,  from  which 
the  supply  would  be  drawn  off  as  required,  upon 
the  three-wire  system.  For  stations  in  the  centre 
of  their  district  this  system  offers  no  advantages,  but 
for  those  at  which  water  or  other  power  at  a  distance 
is  to  be  used  {and  it  would  be  well,  theoretically,  to 
have  all  generating  stations  away  from  the  houses) 
the  method  seems  to  offer  very  considerable  advan- 
tagee,  and  as  a  means  £Qr  reconciling  the  two  rival 
camps,  if  it  prove  practical  and  efficient,  must  be 
hailed  with  pleasure  by  all  who  wish  the  extended 
iiieaesa  (tf  both. 


TELEGRAPHS  AND  GALES. 

The  following'  from  the  Times  of  November  12, 
A.D.  2,000,  cannot  but  prove  of  interest  at  the  present 
jnnctore:  "A  ftuious  gale,  amonnting  in  some 
places  to  a  hnxrioanc,  raged  along  the  south  and 
eastern  coasts  during  the  last  two  nights,  cau<!iii<^'  a 
large  amount  of  suffering  and  damage  to  shipping, 
besides  many  land  casualties  both  in  this  ooontry 
and  on  the  Continent.  Fortunately,  we  are  able  to 
fpvc  full  reports  of  the  damage  done,  as  well  as  to 
continue  the  full  publication  of  telegrams  from  the 
Continrat  and  America  owing  to  the  ondergroand 
land  telegraph  lines  which  were  recently  completed. 
Indeed,  it  is  difficult  to  conceive  of  the  state  of  mind 
that  so  long  allowed  the  uncertain  communication 
of  overhead  wires  alone  to  ctrntinne,  by  which  any 
gale  or  snowstorm  of  more  than  usual  force  would 
throw  down  the  lines  and  destroy  all  telej^raphic  com- 
munication with  the  Continent  and  the  West  of 
En^^d  and  America  within  a  few  hours.  It  could 
not  he  maintained  that  the  additional  cost  of  a  fSaw 
trunk  underground  wires  was  too  f,'Teat  for  the 
Government  to  undertake,  for  the  question  was  one  of 
national  importance.  The  Commission,  which  at 
last  was  obli^  to  be  finoed  upon  the  Department, 
found,  as  will  he  remembered,  overwhelming  evidence 
of  the  immense  losses  to  commercial  and  national 
interests  which  occurred  at  every  total  interruption 


of  the  great  telegraph  lines  through  the  nccumnlatioa 
of  messages,  often  of  the  utmost  and  vital  importance. 
In  Germany  the  wires  were  already  {iaoed  under* 
ground  for  war  purposes,  and  the  OCMwIasion 
at  last  arrived  at,  that  an  uudertaking  G-ermany 
could  accomphsh  for  war  purposes  Great  Bniain 
could  certainly  carry  out  for  commneial  purposes, 
has  been  abundantly  justified  by  the  admirable  way 
in  '.vbich  the  service  has  been  continued  without 
interruption  during  the  late  stupendous  gales.  It 
is  also  a  maiier  of  the  ntmoat  dgnifioanoe  that  the 
greatly  redticed  list  of  total  wrecks  and  casualties 
which  have  occurred  this  season  is  almost  entirely 
owing  to  the  admirable  system  of  coast  guard,  light- 
house, and  lifeboat  iutercommtmication  by  telegraph 
and  teleph<me,  which  has  at  last  been  estabUabed." 


UAGN£TIC  RELUCTANCE.* 

BT  A.  K.  XSNVILLY. 

The  seieim  of  tnagnetism  WM  a  collectioD  of  facts  con- 
cernii^  nn0aeti  until  ConloDib  fint  broogbt  to  light  a 
quantitatiTs  relation  between  a  few  erf  its  poenomena,  and 

thus  entitled  it  to  appear  among  the  exact  sciences.  He 
determined  by  oacasureoieut  that  the  furces  of  attraction  or 
repulsion  between  the  poles  of  long,  tbin  bar  magnets  wore 
pioDortional  to  the  strengths  of  thoee  poles,  and  iarrerMly 
to  ine  iqnare  of  their  inturening  distanee. 

In  c-e  -c-Tiect  it  bas  airrce  been  shown  that  the  discoverr 
was  ui.tij;  Li.aatfl,  for  it  served  to  depress  rather  thau  to 
stimuiato  further  cnqtiiry  into  tho  laws  of  quantilalivt; 
magnetic  rektionshipe.  The  application  of  Coulomb's  law 
soon  brought  into  use  a  conception  of  oiagnetism,  sug- 
gested, perhaps,  by  the  analogy  the  law  bears  to  that  of 
gravitation  force.  This  was  thenypotbesis  of  a  layer  of  fluid 
or  impoiidorabic  matter  resident  on  tho  aurfacoa  of  magnetic 
bodies,  and  endowed  with  attractive  and  repellent  forces  on 
all  portions  of  such  fluid  in  exact  similarity  to  the  two-fluid 
theorv  of  electricity.  Each  element  of  surface  magnetisB 
would  exert,  according  to  Coulomb's  law,  a  definite  fores 
upon  every  other  element  of  its  own,  or  of  other  magnet 
surface*,  and  when  the  distribution  of  the  magnetic  matter 
or  Active  layer  was  known,  the  total  forces  active  between 
the  OMgoete  f  onaiiig  the  •jtten  oonld  be  determined  by 
the  snianuition  of  ell  the  elementery  aettons.  This  wis 
the  polar  conception  and  mathematical  theory  of  magnetism, 
it  was  not  only  artificial ;  it  was  also  misleading.  It 
assumed  that  definite  action  could  be  exerted  at  a  distance, 

Saoiring  the  aotion  of  the  interveoing  medium.  2(ever- 
eleae,  a  slight  tnodifieation  of  the  pour  theoiy  renderad 
it  capable  of  expressing  a  mathematical  theory  of  maRnotism 
with  apparent  succes.<,  and  exhil>its  in  this  respect,  like  tbo 
thoorie.H  of  ^'raviulioii,  tho  remarkable  con-ntnictj  n  - 
purely  artificial  frameworks  of  thought,  void  of  ail  attem(ii 
at  reality,  yet  capable  of  affording  useful  appUcations  and 
exact  quantitative  results,  while  beneath  their  foundatiooi 
tho  real  and  natural  active  forces  still  he  in  undiscovered 
concealment. 

It  wasaooo  apparent  that  maguetism  considered  as  a  tluid 
could  not  be  eoofined  to  the  eurfsca  of  bodies,  since  it  was 
ordy  necessary  to  break  a  ar  magnet  aeuader  ia  order  tbat 
new  poles  and  new  magnetic  fluid  should  be  eodntitad. 
Tho  amendment  to  the  original  theory  was  then  framed 
that  a  condition  of  molecular  magnetisation  extended,  veia- 
Ifloe,  throughout  tho  substance  oftlH  magnet  The  termioa- 
lion  of  each  vein  at  the  surface  azpoeed  a  definite  qoaaliiyr 
of  polarised  magnetie  matter,  whue  within  the  Teins  tM 
{wlarity  was  neutralised  by  the  successive  layer  s  of  opposite 
molecular  poles.  This  was  a  great  stride  bevond  the  oriRiiul 
theory,  for  it  ascribed  magnetism  not  alone  to  a  Gctive 
supeiificiai  lajreri  but  to  the  combined  efEscts  of  ail  the 
moleenlee  in  the  magnetised  body,  wheee 

■  Paper  re*d  belora  theAmvlflu  inrtitarteor  SleetiM 

Deem,  OctiriMr  27*  1891. 
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;er  a  mere  frame  for  supiwrting  the  layer,  became 
Mted  tliroiigbool  with  a  dennite  eooditioiu 

he  amonrlment  in  time  became  classical,  and  subverted 
original  conception,  for  the  polar  theory  onlv  recognised 
erfiaa]  magoetiisin,  while  the  vein  tbeory  did  not  main 

■  mch  roscn'iUion.  It  was  only  necessary  to  assume 
t  the  veins  varied  in  richness  at  different  piirts  of  the 
j;nct,  or  that  they  might  he  subjected  to  faults  and 
tial  diacootinuities,  to  introduce  unneutralised  polarity 
bin  the  maae  wbich  mif^bt  be  capable  of  exerting  external 
.,nn.-",  a  condition  neither  the  simplest  nor  most  usual, 
which  the  experiment  of  supcrpustxi  magnetisations  in 
3l  baa  rendered  familar.  This  irregularity  of  vein  struc- 
e  would  add  a  voliune  distribatioa  of  magnetic  fluid 
ough  the  intaribirof  tbe  magnet  totbenirfoeedistribntion 
the  outside. 

tbe  vein  theory,  the  inton.sity  of  magnetisation  at 
f  point  of  tilt  magnet  would  l)c  defined  as  the  amount 
magnetic  matter  cut  through  in  the  veins  per  unit  area 
a  plane  section  perpendicular  to  their  direction,  at  tbe 
lit  in  question. 

\.  unit  magnetic  pole,  situated  in  free  space,  at  tbe  end 
a  very  long  thin  bar  magnet  would  by  deSoition  repel 
-h  unit  forcn  i  -similar  pole  one  centimetre  distant — that 
resident  on  thii  surface  of  the  sphere  one  centimetre 
iiiis,  of  which  it  occupied  the  centre.  The  surface  area 
thia  aphere  would  be  12-57  f  4  v)  square  centimetres,  aod 
ar  elf  tbb  imfue  tbe  pole  would  tbua  eatabllib  a 
iffnotic  field  of  unit  strength  and  exert  a  magnetic  stress 
\\\\  to  unity.  Each  square  centimetre  of  the  surface 
iiiids  an  atea  of  strew  wbkb  emanates  from  the  pole,  and 
oeequently  the  latter  muafe  emit  4  r  nnita  of  etren  flux, 
the  language  used  by  Faraday,  it  would  tbrotr  off  4  r 
lee  of  force.  This  .stress  flux  has  somewhat  unfortunately 
revived  from  Maxwell  tbe  name  of  induction,  and  the 
J  action  thraogh  the  lurfaee  anrroandiog  tbe  pole  would 
4  V  units. 

The  interest  connected  with  the  nature  of  this  stress 
■manda  a  moment's  pause  at  this  poJi.t  While  its  real 
laracter  is  still  as  great  an  enigma  as  the  real  ctiaracter 
magnetism  itself,  some  of  its  laws  are  wdl  understood, 
hero  cxi'it'i  along  the  direction  of  the  stress  a  tension 
cotupanied  by  a  general  pressure  at  right  angles,  ju&t  as 
the  case  of  stimulated  muscular  fibre,  which  tends  to 
lorten  and  eraaod  laterally,  or,  as  it  ii  gaoerally  expressed, 
le  linea  of  roree  tend  to  eontraet  wbile  repelling  one 
lother.  Since  the  time  of  di.scovery  that  the  plane  of 
idulation  in  polarised  light  wav6«  twists  in  passing  through 
irtain  magnetised  substances  it  has  been  supposed  that 
te  atreas  misht  be  of  a  rotatory  character.  Like  an  incom- 
mrible  flttiajit  can  neither  accumulate  nor  vanish  locally, 
id  as  much  stress  flux  mu.st  leave  any  region  as  enters  it, 
BO  magnetic  pole  exist  within  tbe  confines.  Its  inten!;ity 
Tory  Temarkable,  for  it  is  far  in  excess  of  any  ttreas  that 
c  can  exert  without  the  aid  of  cohe.=*ion  in  matter.  This 
.ly  be  judged  by  ccmjmiag  the  quantities  of  energy  that 
111  lie  stored  in  a  given  volume  of  space,  say,  air  space.  It 
,  of  course,  eas^  even  without  the  aasiataoce  of  iron  to 
lagnebfae  a  eubte  eenlimeire  of  air  to  a  flux  denrity  of 
.019  C.G.S.  lines,  when  it  will  possess  an  energy  stored 
p  in  magnetic  stress  of  one  megalerg  (1,000,000  ergs 
r  0  0737  foot-pound)  wblle  if  tbia  magnetisation  be 
Itemated  227  times  per  second  the  avenge  rate  of  abaorp- 
on  and  discharge  would  be  45*S  watts,  and  one  eubie  inch 
f  this  air  w 'uld  .stow  luid  release  energy  with  the  average 
clivity  of  one  standard  British  hoise.  Under  electrostatic 
(reas,  air,  not  in  the  imraetliate  neighbouihoo<l  of  a  con- 
Uctor,  appears  to  break  down  when  the  E.M.F.  per  linear 
antimottr  exceeds  32,000  vulis  or  100  ^LK.S.L'.,  so  that 
he  maximum  electrosUilic  energy  that  one  cubic  centimetre 
all  bold  without  rupture  is  about  &00  ergs,  or  2,000  times 
MS  tban  limt  rerident  in  air  straased  raagnetieallT  to  6,000 
lies,  while  a  cubic  centimetre  of  air  near  the  earth's  Fsnrfacc 
.lumined  by  bright  sunlight  does  not  hold  more  radieut 
nergy  thati  about  SO  microergs. 

An  alternating-current  transformer  is  a  deviae  in  which 
he  Bfloeadary  coil  abeorbs  tbe  energy  out  of  air  and  iron, 
•ervaded  by  the  strcs.H  flux  from  the  cxcit^nl  primary 
oil  Unfortunately,  while  magnetically  stressed  air  yields, 
0  far    we  know,  an  iti  itnM  •necg^  badt  Into  eitlwr  tlw  i 


primary  or  secondary  circuit,  stressed  iron  fails  to  do  so 
entirely,  sod  absorbs  energy  at  every  cycle,  a  proeesa  known 

as  absorption  by  hyateresis.  The  iron  directly  converl.8  the 
magnetic  streas  energy  into  heat  energy,  just  as  a  spring 
absorbs  some  of  the  energy  imparted  to  it  during  eveiy 
cyde  frf  oompreesion  and  recoil 

Tbeae  4  w  nnita  of  stresa  flux  are  nol  eontned  to  a 
spherical  surface  of  one  centimetre  radius,  but  would  be 
found  by  summation  over  any  enveloping  surface  containing 
a  single  unit  pole,  just  as  the  delivery  of  material  liquid 
must  be  the  same  in  a  ateady  stream  at  any  section  of  its 
course  independent  of  tbe  channel  area  there  existing ;  for 
at  10  times  tbe  distance  the  spherical  area  would  be  100 
times  greater  and  the  stress  by  Coulomb's  law  100  times  less, 
leaving  the  total  area  of  total  stress  nnehanged,  and  it 
follows,  in  fact,  that  the  stress  flux  over  any  boundary  is 
always  4  ^  timea  the  strength  of  pole  enclosed,  no  matter 
whether  that  pole  be  alone  in  space,  or  bo  the  sum  of  any 
number  of  magnetic  systems,  in  molecules  or  in  massee. 

On  the  vein  theory,  however,  the  strength  of  a  pole  is 
the  quantity  of  magnetic  matter  on  its  surface,  assuming 
that  the  veins  meet  it  perpendicularly,  or  it  is  the  aggregate 
surface  intensity  of  masnetisation,  so  that  the  stress  flux 
thron^'h  each  unit  of  polar  surface  ia  4  t  times  the  intensity 
of  magnetisation.  This  is  true  not  only  for  the  pokr 
surface,  but  also  for  the  interior  of  the  magnet,  and  every 
unit  Toin  of  magnetic  polarised  matter  carries  associated 
with  it  a  stress  flux  of  I  w. 

The  magnet  raa\'  itself  be  situated  in  a  field  of  force,  so 
that  its  substance  may  be  pervaded  by  a  stress  flux  inde- 

Kndent  of  that  in  its  veins.  It  may,  and  generally  does, 
ppen  that  part  of  this  separate  stress  flux  isaued  from 
its  own  poles,  in  wbieb  case  it  will  enter  in  tbe  opposite 
direction  to  the  vein  or  interna!  flux,  and  will  tend  to 
reverse  the  molecular  polarity  of  the  vein  structure  ;  but 
whenever  such  additional  flux  is  present,  the  resultant 
total  flux  at  each  point  will  be  the  geometrical  resultant 
of  that  in  the  veins,  com{>ouuded  with  the  external  flux 
by  the  parallelogram  of  forces.  Iti  the  important  case  of 
a  long  bar  of  homogeneous  soft  iron  submitted  to  tbe 
influence  of  a  uniform  magnetic  field  acting  in  tbe  direction 
of  its  length,  there  will  be  a  uniform  induced  molecular 
polarisation  or  magnetisation  set  u|>  along  the  bar.  Sup 
pose,  for  instance,  a  bar  of  iron  Hve  square  centimetres  in 
uniform  cross-section  pointed  in  tbe  direction  of  tbe 
dipping  needle  near  Paria  Tbe  earth's  field  there  being 
0  4*3  unit,  or  its  stress  flux  0  46  units  over  each  normal 
8(}uare  centimetre,  that  stress  would  be  active  in  setting  up 
polarity  in  tbe  molecules  of  the  iron  along  the  bar.  Tbe 
degree  of  magnetisation  would  be  also  ii^uenced  bv  ita 
own  resulting  polar  stress  unless  this  effect  couto  be 
rendered  insensible  by  sufficiently  extending  the  letigtb 
and  thus  carrying  the  poles  out  of  the  field.  With  a  very 
long  bar  magnet  the  magnetisation  would  be  everywhere 
about  40  times  this  strength  of  field,  or  numerically  IS  4 
units,  and  on  the  vuui  tbeory  there  would  therefore  be  \  \ 
units  of  magnetic  matter  exposed  on  the  surface  of  each 
square  oentimette  in  a  slice  made  across  tbe  bar  at  any 
point,  or  99  units  over  the  whole  section.  The  polar  sur- 
faces would  also  be  covered  by  92  units  of  positive  and 
negative  matter  respectively.  Associiiicd  with  each  unit 
vein  of  polarity,  however,  would  be  4  r  units  of  stress  flux 
giving  a  total  fluz  of  1,156  units  in  tbe  bar,  which  would 
emerge  from  tbe  polar  surfaces  and  nnito  in  snrroundtng 
s|>ace.  The  whole  irnluccd  system  would,  however,  be 
immersed  in  the  earth's  held  that  evoked  it,  and  which 
would  be  superposed  upon  it  throughout.  There  would 
thus  Ijc  1,1. 4-  2'3  ot  1,1. '8  3  units  of  flux,  in  ordinary 
phraseology  l,l."iS  3  lines  of  induction  through  the  bar,  a 
lieii.sity  of  ■J.TI  G  C.O.S.  units  per  sfpiare  centimetre.  The 
law  that  tbe  whole  flux  is  the  field  flux  oompounded  with 
the  induced  linz  of  4  w  times  tbe  magnetisation,  which  htrida 
uniformly  at  all  points  throuiibout  the  bur  in  this  simple 
ca»e,  ii  true  at  any  individual  point  in  the  uiobt  complex 
case,  however  variable  the  field  or  magnetisation  may  be. 

The  fact  that  the  Stress  flux  has  the  same  total  value 
over  any  envelope  surrounding  a  magnetic  pole,  however 
wid<ly  the  stress  may  bo  diffused  and  rarefied,  that  it 
follows  curves  in  spaoo  whose  resistance  cui  be  rendered 
evident  by  icdb  fSkS^  md  eume  thel  iom  ekieed  kwfe 
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through  the  tubstance  of  the  magnet  ilselF,  gradually 
suggested  the  notion  of  a  magnetic  circuit  in  which  the 
eiroaUtioo  was  neither  a  fluid  nor  an  energy-exeluuiging 
oondition  like  a  eorrent  Imt  a  Btreaa. 

This  conception  once  firmly  estalilishcd  proved  of  great 
advantage.  Not  only  has  the  dynamo  been  greatly  aided  in 
development  the  apjjlications  of  this  theory,  but  thu 
inter-roiatioiuhiD  between  magnetism  and  eleetricity  has 
bean  Imni^  into  ckarar  raeognitfon  in  ooatequence. 
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From  this  point  of  view  tlM  id«M  and  analogies  of  the 
galvanic  circuit  became  paramount,  and  eclipsed  the 
original  notions  of  magnetic  matter  and  magnetisation.  All 
that  was  essential  on  this  hypothesis  was  a  magneto- motive 
force  in  a  circuit  having  conductivity,  and  a  flux  oi' 
magnetfe  Gomot  molted.  The  magneto-motive  force  in 
permanent  magnets  was  the  result  of  a  definite  moleculai 
condition  in  the  iron,  while  in  the  neighbourhood  of  an 
electric  current  it  was  always  active.  According  tci 
Amp^ire's  theory  that  magnets  had  molecules  in  which 
electric  cuimti  ever  circulated,  the  two  soweee  of  aa|;neto 
nottve  fovee  wore  united. 

Some  contention  tooV  place  between  the  claims  of  the 
vein  theory  and  the  circuit  theory  for  the  interpretation 
of  magnetic  phenomena,  and  the  (question  as  to  their  rela 
tive  merits  is  yet  often  raised.  It  seems,  however,  early  to 
decide  npon  toe  acceptance  of  any  tbeoiy  while  the  ultimate 
origin  and  natore  of  masnetnm  renafin  unexplained,  and 
it  is  better  to  regard  both  theories  as  working  hy()othescs 
to  accouut  fur  the  effects  of  magnetic  laws,  e4ually  ca{>ablc 
of  yielding  correct  results  and  therefore  closely  associated, 
while  the  preference  between  them  will  depnid  upon  the 
nature  of  ine  problem  to  be  atlaeked.  The  emmit  llieocy 

is  the  simpler  for  gnncral  jiiirposcs  of  theory,  and  partidl' 
larly  for  dealing  with  the  phenomena  of  dcctromagnetism. 
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The  vein  theory,  on  the  otiier  hand,  whOe  rery  artifieial, 

is  often  more  convenient  in  dealing  wnth  the  magnetic 
behaviour  of  the  three  metals  iron,  cobalt,  and  nickel,  and 
it  is  the  natural  accompaniment  of  Ewing's  modern  theory 
tffji^^tisation  which  at  present  appeara  to  best  represent 

On  the  circuit  theory  the  magnetic  conductivity  of  all 
substances  is  very  ncai  ly  the  same  as  that  of  an  air-pump 
vacuum,  and  constant,  notably  excepting  tiic  three  magnetic 
metals  wboee  conductivity  is  enormously  greater,  but 
viriaUe  with  the  eooditions  of  the  eirenit. 

The  existence  of  magnetic  conductivity  known  as 
M  pormeability  "  necessarily  mvulved  the  inverse  quality  of 


magnetic  resistance.*  Some  debate  has  taken  place  u  to 
the  validity  of  this  term  or  its  application,  for  the  reuon 
that  the  resistance  which  usually  enters  uito  practical  nt^ 
netie  ehwoits  is  generally  fiur  more  TariaUe  than  that  fboM ' 

in  the  metallic  circuit  of  electricity.  It  is  now  genenHy 
admitted,  however,  that  the  term  magnetic  re.sistance  » 
fairly  applicable  in  virtue  of  analogy  if  not  of  exactiiude 
The  term  magnetic  reluctance  then  suggested  by  Ueaviskle, 
has,  bolrever,  the  advantage  that  '*  reloetance  "  as  one  wonl 
is  lees  camhroos  than  "  magnetie  resistance,"  and  for  thit 
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reason  oa|f  it  is  advantageous  to  retain  it.  Similarly  the 
reluctance  per  unit  volume  or  the  megnetae  resistance  of 
one  cubic  centimetre  has  been  called  **  relnetivity,"  and  ii 

perfectly  definite  if  not  quite  euphonious  under  that  title 
It  is  this  quantity  which  will  occupy  our  further  attention. 

This  magnetic  circuit  difiers  from  tiie  galvanic  in  one 
important  particular.  In  the  latter  we  most  frequenUy 
meet  with  a  condnefeor  carrying  the  fhnc  or  enrrest 
through  an  insulating  medium,  such  as  air  in  which  no 
current — certainly  no  measurable  current — passes.  In  the 
magnetic  circuit  this  condition  of  things  while  approxi- 
mated to  and  often  for  practical  purnoses  assumed  in 
dynamoB  or  eleeteomagaeti  Is  only  nuieed  in  one  aetosl 


instance — ^that  of  n  dosed  Eataday  ring  uniformly  wrapped 
with  wire  canying  a  ennrent  In  every  other  real  case  the 
flux  is  difAued  more  or  less  through  the  surrounding  mb- 
stances  and  docs  not  follow  a  simple  passage.  Maj;nclic 
flux,  in  fact,  is  not  to  be  enchannelled  because  there  is  do 
known  magiietic  insulator,  and  this  fetters  by  eompBrnricB 
the  quantitaUve  grasp  of  the  subject. 

The  law  of  the  magnetic  circuit  is  like  Ohm's  law  tlut 
the  t!u\-  i.s  equal  to  the  niapneto-moiive  force  divided  by  tie 
reluctance.  That  is  regarding  the  circuit  as  a  whole.  For 
any  one  point  of  the  circuit  the  law  is  that  the  flux  dsaiity 
is  equal      fhr  drop  in  mapnet/VTno»ive  forr*»  T>W  cantiwifltW^ 

•  llooaaquel,  i'hti,  Man.,  vol.  x»v,,  Jshs,  ji.  41l». 
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there  exigtinj;,  dividod  by  thu  reluctivity — correspotidiiig 
exactly  to  the  c.isc  of  f  )hni's  law  at  any  point  in  an  electric 
circuit  This  "drop"  is  calUd  tb«  magnatistng  foN^ 
denoted  by  U,  and  is  the  ftrgogth  of  tli«  nagimtirinf  field 
at  that  point.  Owing,  however,  to  the  proat  VHiiation  that 
exists  in  the  reluctivity  of  iron  which  outers  into  nearly 
every  practical  niafrnetic  circuit,  the  law  ia  of  much  leas 
service  than  Ohm's  electric  law.  The  reluctivity  depends 
not  only  on  the  magnetising  foree^  hntalioonliie  d«||iree  of 
purity  of  the  iron,  and  iron  posseaeiog  IS  per  ewl  m  imn- 
ganese  is  almost  non-raagnetic* 

A  number  of  a;tem[ttn  have  been  made  by  different 
observers  to  establish  a  definite  relationship  between  the 
fltut  density  end  tbe  Qia^netising  force  or  the  permeability 
■n  order  to  so  emend  the  magnetic  Ohm's  bw  as  to  give 
•ervioeeble  resnlts  for  even  pure  iron.  The  results  obtained, 
e.vcej)tinij;  the  formulic  of  Fn>lich  and  Lutiioiit,  have  ^'eucrallv 
been  re^inied  as  unsatisfactory.  They  have  usually  beea 
tKpwesed  gmphieeUy  as  enrvee  in  one  of  three  types : 

1.  H  -  B,  or  curves  of  m.ignetiaing  force  and  flux  doneity. 

2.  U-fi,  or  curves  connecting  permeability  and  mag- 
netising foioe. 

3.  B-/I,  or  enrws  eonneeting  flux  density  end  penne* 
•Ulity. 

It  is  the  object  of  this  paper  to  show  that  there  is  ■ 
fourth  rebtion  that  haa  not  reeeivod  the  attention  it  eeeme 
to  deame— namely,  fhe  eurvee  conneetbg  At  rduetanee 

wUh  the  maijrKitisIiig  force. 

As  an  example  of  tbe  comparative  forms  of  these  well- 
known  curves,  types  1,  2,  and  8  are  repreeented  in 
Figs.  1,  2,  and  S  for  a  sample  of  Norway  iron  whoee  nsults 
are  among  tbe  6rst  on  record,  being  published  in  1873.t 
The  curve  connecting  the  reluctivity  with  miignetising 
force  is  shown  iu  Fig.  i,  and  exhibits  a  greater  degree  of 
simplicity  than  any  of  the  others.    Curve  4  consists,  in 
fact,  of  two  lines  that  are  very  nearly  straight^  united 
by  a  rounded  elbow ;  and  these  oatlbee  express  the  fact 
that  the  reluctance  of  this  sample  of  iron  was  very  neurly 
a  linear  function  of  the  magnetising  stress  brought  to  bear 
u[)Oi»   it.    The  ordiiuiie.-!  for  this  curve  are  given  in 
thousandths  of  an  absolute  reluctance  anit,  a  qaanlily  we 
may  caU  provisionally  a  milH-unit,  abbreviated  M.U.  The 
reluctance  of  1,000  M.U.  in  series  would  be  that  of  one  cubic 
centimetre  of  an:  Iluiuctivity  curvea  plotted  from  various 
sources,  :dl  of  which  aie  duly  ^iveii  in  the .i(ipciidix,  upjjcar 
in  i'^ig.  G,  for  various  samples  of  iron  and  steel.  The  genenU 
type  consists  of  two  lines  nearly  straight,  connected  by  an 
elbow  which  is  sharper  and  muro  defined  as  the  iron  is  softer 
and  more  nearly  pure.    With  b  ird  blecl  the  change  from 
the  descending  to  the  ascondiiiL'  line  in  very  ^-nidual. 
The   reluctivity  of   iron   appears  from  these  curves  to 
eommence  at  a  certain  delinito  and  moderately  largo  value, 
which  we  may  denominate  its  initial  reluctivity,  descends 
very  rapidly  and  nearly  on  a  straight  line  to  what  may 
be  called  tbe  critical  reluct' vity  at  the  critical  niaL^nctisin^' 
force,  tunis  abruptly,  and  thou  advances  along  a  nearly 
stnught  line.   Before  the  turning  [joint  in  Fig.  4  the 
reUictivity  maybe  expressed  approximately  by  the  equation 
pa 2*9  -  S*S  H,  while  beyond  the  bend  the  equation 
becomes        0  1  +  0-058  H.    The  flux  density  exlHliii';  in 
this  sample  of  Norway  iron  can  bo  calculated  by  the 
Ohm's  law  formula  for  any  value  of  H  when  the  corre 
sponding  value  of  the  zehictivitv  is  taken  from  one  or  other 
01  these  two  equations  and  the  resulting  curve  of  B  -  H 
will  pnittic.illy  coincide  with  that  in  Fi^'.  I,  except  in  the 
inirucdiatti  naighbourbood  of  ibo  critical  value  of  H.  This 
relation  also  exhibits  the  foundation  that  exists  for  the 
f  roiich  formula  which  hae  long  been  known  to  be  jmtoti- 
cally  valuable  and  even  very  accurate  in  application  to 
dynamo  magnetic  circuits,  ulthou^h  both  the  method  by 
which  it  was  arrived  at  and  the  light  in  which  it  has  since 
been  regarded  appear  to  have  beoo  empiriesl  rather  than 
fundamentaL} 

fTo  b$  eeniiHMtd.) 

'  Ho|ikinaon.  f'hU  T'itmw.,  ISSS.  pftrl  ii.,  p.  Wi. 

t  RowknH,  fhil.  M<uf.,  1873,  p.  153,  Tablo  V 

jFr.4iLh,  a  ;  r:trotfrhu>itche  ZtiUrkrift,  \>\'-  '"N  139,  ItWl,  p.  73, 
iKtci.  Siiv.kjiii*  Thoinp«on,  "  Dyn&mo  Covtrio  Machinery, " 
b.  .tor> ;  "  U(  cure  on  the  Electromagnet"  I.,  dl  74.  Ayrtea  and 
Perry,  Phil.  Ma^.,  1888,  voL  xxv.,  pw  £06. 


THE  B£LATIVE  ECONOMY  OF  ELECTRIC,  CABLE, 
AND  HOHS£  RAILWAYS. 

At  the  street  railway  eonvention  held  to  Pittsburg,  lir. 
J.  S.  Badger,  of  the  stall  of  the  Edison  General  Electric 

Company,  presented  a  paper  on  "  Klectricity  the  Most 
Economical  Power  for  Street  Railways,"  which  gave  some 
interesting  and  late  statistics,  and  seems  to  have  been 
carefully  and  fairly  prepared.  After  poiatiog  oat  that  the 
two  items  of  first  eoet  and  operating  cost  per  ear  mile 
furnished  the  fairest  and  most  useful  l>a<UB  of  comparison, 
and  calling  attention  to  the  important  effect  of  dioereoces 
in  price  of  coal  and  labour,  ana  in  iateU^ant  care  of  the 
punt,  the  paper  continues : 

FlKST  (JOST. 

Direct  information  eoneeming  eaUo  roads  has  not  been 
obtainable.  The  fignrea  wt  cite  are  thoee  given  by  the 
Censos  Department,  and  do  not  seem  to  have  been  ques- 
tioned by  any  authority.  The  data  concerning  horse 
roads,  being  taken  from  sworn  reports  to  the  Massachusetts 
Board  ol  Baalrood  Oommissioners,  can  also  be  relied  upon. 
The  %ireB  given  eonoeming  investment  in  eleottie  roads 
have  come  from  official  sooroes,  and  are  eonfirmed  by 
private  information.  Those  are,  however,  excessive.  Most 
of  the  roads  mentioned  were  formerly  horse  roads,  and  to 
the  original  investment  has  been  added  the  cost  of  change 
of  motive  power,  and  in  ahnost  every^  case  the  amount 
now  charged  to  permanent  inveetment  ia  far  in  exesaa  of 
what  it  would  cost  to  renew  the  entire  power  plant,  tFseh, 
and  equipment. 

An  attempt  has  been  made  to  show  that  electric  roads 
cost  nearly  as  much  as  cable  roads  for  equal  class  of  con* 
struetion.  How  much  a  company  might,  for  purposes  of 
it45  own,  or  throufjh  mistaken  ideas,  see  tit  to  invest,  it  is 
not  necessary  hero  to  discuss  ;  but  as  to  huw  much  itt 
neccss-iry  for  fu-sl-clas.s  constriiction,  Ihoro  it  little 
question.  One  of  the  foremodi  roads,  with  an  equipment 
first-class  in  every  respeet,  has  a  permanent  investmenti 
including  paving,  almost  exactlj'  that  given  as  the  average  in 
Tabic  I.  Estimates  upon  track  construction  dilfcr  greatly, 
but  the  limit  of  proliiahie  invo-itmeni  is  not  likely  to  exceed 
10,000dols.  per  mile ;  while  as  hne  and  substantial  a  road* 
bod  as  electric  car  ever  ran  over  was  built  at  a  oeet^ 
exclusive  of  paving,  of  about  5,000dols.  per  mile. 

The  overhead  structure  need  not  cost  to  exceed  2,500dols. 
to  3,000dols.  per  mile  of  sin^;le  track  for  best  wood  |)oles, 
or  3,500doU.  to  5,tK)0dol8.  for  u-oti  j voles.  For  double 
track,  iron  poles,  it  would  vary  from  4,r>0Q  lols.  to  6,500dda. 
per  mile,  centre-pole  construction  being  cheaper  and  ill 
matiy  other  respects  preferable  where  it  can  be  adojyted  ; 
3,000dol8.  to  3,50Udols.  jjer  car  is  a  liberal  estimate  for  16ft. 
to  20ft  cars,  fully  equippeil,  and  the  average  is  about  two 
cars  per  mile  of  road. 

Aa  allowance  of  15  h.pi  to  20  Lp.  per  car,  at  SOdols.  to 
lOOdots.  per  horse-power  for  station  equipment,  indoding 
steam  plant  but  not  real  estate  or  buildings,  is  very  liberal. 

Thus  we  have,  as  an  extremely  liberal  estimate,  26,000dol8. 
per  mile,  exclusive  of  real  eetate,  building,  and  paving  for 
a  road  suitable  for  the  heaviest  metropolitan  trafBe^  and  it 
is  a  fact  that  a  good  and  satisfactory  rood  can  be  bnOt  and 
equipped  for  20,000dols.  per  mile. 

records  uf  actual  experience,  a  careful  examination 
of  the  statistics  presented  is  invited,  and  esiiecially  of  those 
relating  to  electric  railwajrs.  The  greater  part  of  these  baa 
been  obtained  by  personal  viuta  to  the  roads  reported. 
CoNranisoK  or  Ixrafmmn  avd  Opaaanxo  Expenses. 


Total  Investment 
teal  estate  road 
and  eqaiiimeDt. 

run  per 
'  mile  of 

lit 

fried  per 
n. 

Tailb  L 

-1  . 

Per  mile 
of  track 
length. 

V  u 

m  £.e 

S  s 

C  3  o 

gig 

tics' -s 

8E 

E  .2 

Q  " 

2"J  electric  ro,'ul/i* 
t.">  hcifii?  io.-ui^+  ... 

10  cable  roads;  ... 

doll). 
38,500 
.?3,406 
asoaaR 

dols.  L 

27,780  76,15R 
SI, 083  4.t..S45 
184,876  900,396 

237,0.18 
'2.->l,S15 

i,u6,m 

310 
S-81 
438 
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Tuls  D, 


Elect rir„-  rontin 
llorsn  roads* 

Cablo  roAda* 


Cu. 
11  02 
24  3  2 
14-12 


I  <  s 

^  'tS 


i; 

J9 


cu. 
3-ia 

4  62 
6-97 


.B.2  8 

C  c  h 

°  8 

o  c  ^  . 

|slg 


cu. 

140Q 
2«M 

:»-9i 


5.5 


CU. 
3  55 
41H 
3-22 


S  a 


si 


cu. 
4  53 

4-98 
477 


Table  UL 

Ratio  of  investment 
per  mile  of  street 
length. 

!  Ratio  of    car  miles 
run    annually  jier 
mile     of  street 
length. 

°  s  S 

0.2  s 

IS  0  h      B   •  . 
-3  1S       »  *J 

iiiUli 

Electric  roads*... 

1152 

1757 

•41jo 

■852 

Horse  roads  f  ... 

1-000 

1-000 

l-OOO 

I-OIIO 

Coble  roads  $  ... 

10-480 

7-13» 

-726    1  6-182 

*  Car  miles  run  per  annum,  14,013,187  ;  |)aesen(rors  carried  |«r 
annum,  43,014,072 ;  street  length,  IM  milee ;  track  length,  .155 
miles. 

t-  All  (he  fO«d«  in  MaasMbuMtu  ofWtJbtd  exclusively  by  horKts 
lar  IMSMi  Arsnn  for  liz  ymn. 
t  FlramCvNM  BoUsUa  Vo,  SS. 

TjUHU  17,— Seven  Reciirsknt.vtivk  Roads,  OrUMTCD 

Entibkly  by  Electricity. 


Longtb. 


Sj3 


J 


51-0 
40-0 
160 

85 
15-5 
280 

3H 


.15-0 
I!) -5 
19-0 

50 
14  0 
23  5 

2-8 


3=3^  r2 

as©    :  S  o 

ill. 


•162,8.57 
487,5S2 
199,000 

•4«0.0<)0 
167.511 
2J*6.852 
2»*J,000 


o  —  C    .  o 

>5  :< 


.162-H  ,109-8 


50 
140 
16 
30 
18 
31 
5 

2W) 


100 
91 

125 
83 

106 

108 
92 


5  a 

Hi 


l!     L.    £  " 


■o 


313  1 3  13 
188 , 2  06 
.•M3  :  2-75 
318 's-f 
.•»57  3  r. 
597  5  51 
307  3  .13 


8  43 
1 1  -82 
11-00 
1274 

8-49 


K  a 

■J  o 

a 

I  ■ 

c  i 

as  X  ^ 

L.   C  k. 

o  «  * 

|| 

£.3 

1- 

5  « 

O 

12-29 

3  93 

710 

3  79 

10.->4 

9-80 

:( <  I'.i 

11  70 

3  •>» 

13  76 

3  31 

7-81 

2.".5 

1  - 

3-28 

*  Estimated. 

Total  Annual  oar  mileage,  0,862,000.  Total  number  o>  passengers 

Table  T.  shows  that,  taking  .street  Icnf;th»  .is  tho  unit  of 
comporuon,  in  the  casea  of  the  roads  utider  cutmideratiun 
the  tout  permuMHit  teTestment  of  tho  eleetrio  rowis  ia  only 
15  ner  cent  mure  tlian  that  ol  the  hone  roeda,  while  the 
cable  roads  cost  more  than  nine  Umes  as  mnch  as  thd 
electric  roads.  Tal>lo  II.  nhows  opLiriiiinf^  and  inttre.st 
expeoMS  per  ear  mile,  and  (ler  pasaenger  carried  for  each  of 
the  three  eTeteme. 

Oi-KH.vriNi:  ExrENSES. 

Average  of  22  trolley  roads.  Length  varyiof;  from  three 
to  51  miles;  cars  iu  daily  operation,  three  to  140;  daily 
mile^iga  per  cet,  80  to  ISO;  eveFBge  deily  mileage  per  ear 

110. 

Cost  of  coal  varies,  from  l.OOdol,  per  ton  for  ebeh,  to 
S.OOdols,  for  "run  of  mine,"  and  3  SOdoU.  for  lump.  Wages 
of  conduetora  and  motormen  vary  from  10  to  20  eeota  per 
hour.  Coiisiiniptiori  of  uoal  varies  from  I'S-lh,  of  llaok  per 
car  mile  to  12-2ib.  itU.M.  per  car  mile. 

Ue  lUtioD  output  varies  from  3  7  e.b.p.  to  8-4  e.b.p. 
per  ear  in  opention,  for  roads  equipped  with  16fL  cars  and 
ESffieon  motore.  la  the  latter  ease  the  road  had  many  heavy 
grades  and  sharp  curves.  One  road,  equipfiod  with  30ft. 
doable-truck  cars  (weight  complete,  about  10  tons),  6 
Edison,  and  14  short  double  15-h.p.  eqaipOMBta,  tratiic 
medium  and  gredee  moderate^  ceqniced  an  avenge  of  10'7 
e.b.pi.  per  car  in  operation. 


The  beat  atation  performanee  ia  1  8.h.p.  for  every  51b. 
of  slack  or  41b.  of  nut  consumed  ;  and  evajwration  of 
T^lb.  of  water  per  pound  of  slack  consumed.  Kcturn  tubular 
boilers.  Murphy  fttmaees,  Armingtoo  and  Sim;  hi^-epeed, 
singleeylinder,  non«oiidaiieing  eiigiiM%  and  £diaga  gene- 
raton  are  in  nee. 

Bxpsnaes  per  car  oile 

Table  V.  (cenU). 

Highest.  Lowest.  Avonn 
Maintenanco  of  rood  bed  and  track   f-86        '10  'Si 

Matotanaeceel  line    ■»      -01  '12 

.MaintesNUKW  of  power  plant,  including 
repairs  on  enginea,  dyxkaoKM,  bulla- 

ing(i.eto   -M        116  -SB 

CoKt  of  power,  inoliidiiic  fuel,  wages  of 
engineers,  firemeili  dynamo  tenders, 

oil,  waste,  wAtar,  tad  otiMrsnppUea...  4-B5  -48  11M 
Repairs  on  cars  ana  motors.   SIK       -St  I'M 

Transportation  expenses,  indading  wages 
of  conductors,  motormoo,  starters.  And 
switdimen,  removal  of  enow  and  ioe, 

acc-idi.'nth  to  persons  and  property,  etc.    9*47      8*74  4lB 

GoiierHl  cxi>«in»e»,  including  R.-tlaries  of 
oiTiccrM  uiid  cloiki^i  offiuo  ux(K;ii?t;»,  ad- 
vertising, printing,  legal  expenses,  in- 
anniBee.ate....   2-95       -79  1-26 

TotAl    •22-«9     '--SO  11-02 

•  Resiwrtivfly  the  highest  and  loweirt.  tot.nl  for  any  one  road. 

UKTAiUiiJ  Distribution  of  Operaii.ng  Exprnses. 

For  roads  of  10  or  15  miles  and  upward,  operating  20  or 
more  cars  per  day,  averaging  10.")  t^i  110  miles  each, 
grades  moderate,  a  careful  disthbuUon  of  expenses,  based 
upon  the  ezperiaoee  «f  the  heat  ronda,  will  averaip  about 
aeioUom: 

Sipenses  par 
oarayietaeMts). 

MainlanaBM  of  toad-bad  Bad  tniA..  „...^...,«.„,  iM 

-Maintemnoe  of  line  'U 

MuBtenaaoe  of  power  plant  i 

Repairs  on  engines  utd  boOei*.....   '180 

Repairs  on  dynamos  '101 

MisooUmeoasiepalra ........................ ..........     '07S  -M 

Cost  of  rwwor  : 

Fuel  

Wa^M  of  cnr'ineerj'  itnd  firemen  

\\  ii^'ca  of  dymiino  tenders,  etO   ... 

Oil,  waste,  'st.iit.tir,  and  other  supplua....,   "SIS 

  I'M 

.Maintenance  of  rollirvf^  itock  ; 

Repairs  on  mutorn  {c.\  ycaring)  .....  ............ ......  "flW 

Repain  on  gearing  and  trolleys    '094 

Itniialfeeneairbeataaewltraeke.................   -512 

  LSO 

Trau<)portation  expenses : 

Wages  of  conductors  and  motormen    4  262 

Wages  of  BtartorB.  h witc^hmon,  track  gwaspaw,  afeo.  "SW 

Cleaning  and  inapecUag  cars   *3M 

Oil,  waMt,  and  Other  sui>|>lie><   ,  tWS 

Aoddetitetopetaonaetui  proi>criy   IMI 

Miaoellaiieaaa   IMS 

  «.« 

General  expenaaa : 

Solartea  of  ofliceia  end  otovfca   '743 

Otfice  cxpensea  ,   'tSS 

Advertising  and  printing   IMl 

Legal  expenses  ,   -004 

Insurance    ,   ...  *]M 

MiaceUaneoan   'CMl 

  126 

Tatal  „   Il'ttt 

The  |>a[>cr  closes  with  detail  t»ble^  for  seven  roail* 
shown  iu  Table  IV^   "hich  contains  many  interesting  data. 


WATT'S  £LECX£0LYI1C  ZINC  PROCESSES. 


(Conebdei  from  foge 


In  treating  adanuDe,  or  native  carbonate  of  zinc,  by  this 
process,  the  ore,  which  does  not  require  to  be  oakiBed,  is 
crushed  and  ground  to  a  fine  powder,  which  Is  readily 
effected,  and  at  little  cost,  by  any  of  the  well  known  ore 
crushing  and  grinding  machincH,  which  have  now  beau 
brought  to  a  high  statti  of  perfection  for  pnrpoeea  of  tbis 
Idod.  It  will  be  readily  uadecatood,  aa  in  all  cheoieil 
opentfaoB  in  which  n  eahatanet  haa  to  be  aepanitad  fnn 
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it^  iiLBoIuble  associates  hy  means  of  an  acid  or  other  solvent, 
that  the  process  is  not  only  hastened,  but  economised,  by 
having  tM  aatflml  to  h«  opecatad  apoo  ia  m  fine  a  state 
of  dmrion  as  ponible ;  and  the  trifling  «ztra  oott  of 

reducing  the  material  to  a  fine  powder  is  fully  compensated 
by  the  greater  rapidity  with  which  the  solvent  does  its  work, 
while  at  the  same  time  there  is  infinitely  laaa  chance  «l  waate 
of  product  than  when  (be  material  to  ba  operated  upon  is  in 
a  eoanar  or  loss  finely-dtvidod  state,  "fbo  pereontage  of 
einc  carbonate  in  the  oro  being  provionsly  ascertained,  a!i 
equivalent  proportioti  of  dilute  sulphuric  (one  jMirt  oi  the 
commercial  acid  to  six  parts  of  water)  is  introduced  into  a 
dmolying-taok,  foroUlMd  with  an  agitatine  apparatus, 
and  the  flnely-^powdared  ore  »  tban  adood  in  tmall 
qruntities  at  a  time,  care  being  taken  to  allow  the  bubhlea 
of  carbonic  acid,  which  ga<i  is  liberated  very  copiously,  to 
break  and  disperse  after  each  addition  of  the  tuatcrial, 
otherwise  the  frothy  matter  fonned  will  be  liable  to  over- 
flow. It  is  perhape  as  well  to  slate  tbat  tlie  powdered  ore 
should  bo  introduced  through  a  hopper  placed  over  the 
opening  of  the  tank,  which  should  be  fixed  in  close 
proximity  to  the  furnace  fwcs,  so  that  the  carbonic  acid 
generated  may  be  carried  off  into  the  flue  of  the  chimney, 
or  dispersed  by  other  suitable  means.  Before  the  full 
quantity  of  ore  has  been  pnt  j!ito  the  tank,  the  mixture 
should  be  tested  from  time  t,^  iiuio  to  ascertain  how  nearly 
the  acid  approaches  saturation,  and  when  this  point  is 
nearly  reached,  the  acitation  should  be  allowed  to  proceed 
for  some  minutes  witheat  farther  addition  of  the  powdered 
ore,  and  the  contents  again  tested  ;  if  there  be  but 
a  trifling  ovidonoe  of  acidity,  the  agitation  may  be 
suRtaincd  for  a  short  time  longer,  and  the  agitator  then 
stopped,  and  the  contents  of  the  tank  allowed  to  rest  until 
the  sedimentary  matters  have  well  settled  down.  The  clear 
liquid  is  afterwards  run  into  a  mizjag-tank,  in  which  it  is 
fully  prepared  as  the  electrolyte  the  addition  of  a  solution 
of  zinc  acetate  and  sufEcient  water  to  reduce  the  1- j:;id  to 
the  proper  working  strength — that  is,  haTing  a  specific 
gravity  of  about  1,130.  The  undissolved  residuum  is  then 
washed,  and  the  liquor  treated  ae  before  described.  To 
prepare  die  sine  acetate  from  the  powdered  eahmine  ore, 
a  quantity  of  commercial  acetic  acid  (about  15  per  cent, 
real  acid),  equal  to  about  10  per  cent,  of  the  dilute  aulphuric 
acid  used  in  the  former  operation,  is  put  into  a  .-mailer 
dissolving-tank,  with  agitator  attaeheo,  which  is  set  in 
motion  aad  the  powdered  ore  then  grsdoally  introduced 
from  a  hopper  a.s  before,  and  the  agitation  kept  up  bri.sk!y, 
not  only  while  the  ore  ia  being  introduced,  but  for  .some 
time  after  the  previously  calculated  quantity  h^  been  put 
into  the  vat.  As  in  the  former  case,  the  acid  should  be 
sllowedsolBoieat  time  to  act  fully  upon  the  sine  carbonate 
c-'H^iincd  in  the  ore,  nnrl  the  agitation  sustained  so  as  to 
bniij^  the  i>owdcrod  ni.iLuii.il  well  in  contact  with  the  said 
solvent.  Acetic  acid  boiiii;  a  wejikcr  solvent  of  the  zinc 
carbonate  than  dilute  sulphuric  acid,  it  is  a  good  plan  when 
preparing  the  acetate  solution  to  add  a  larger  proportion  of 
the  powdered  ore  to  the  acetic  acid  than  is  actually  required 
to  neutralise  it,  and  when  the  acetate  of  zinc  has  been 
removed,  and  the  residuum  washed  as  directed  in  the 
ifmaer  paper,  sufficient  dilute  sulphuric  acid  is  then  poured 
OB  to  the  undissolved  ore  with  agitation,  when  the  stronger 
acid  liquor  will  readily  dissolve  out  the  zinc  carbonate  from 
the  ore  which  was  added  in  excess  in  the  latter  operation. 

The  resulting  acetate  and  sulphate  of  zinc  solutions  are 
then  transferred  to  the  mixing-tank,  together  with  the  first 
wash  Kquors  from  the  respective  tanks,  and  the  hydro- 
meter is  then  used  to  ascertain  the  strength  of  the  com 
pound  liquid,  the  weaker  wa.sh  liquor."?  being  used  wfien 
necessary  to  reduce  the  solution  to  the  projxir  stAiidard  — 
tha^  is,  specific  gravity  1,130  or  thereabouts.  It  is  assumed 
that  all  the  doe  liquors  have  been  tested  to  ascertain  how 
far  they  have  approached  the  neutral  point,  bnt,  as  before 
observed,  a  slight  trace  of  acidity  is  not  absolutely  objec- 
tionable, as  would  be  the  case  with  a  solution  of  the  sulphate 
of  zinc  alone.  The  compound  zinc  solution,  having  been 
prepared  in  the  mixing-tank  as  described,  is  allowed  to  rest 
tor  a  few  hours,  to  enable  any  insoluble  matters  accidentally 
present  to  subside  ;  after  which,  the  perfectly  clear  liquor 
is  run  into  the  electrolytic  tanks  for  the  recovery  of  the 
zinc,  or  is  j^in^ped  into  the  head  supply-tank,  by  which  the 


electrolytic-tanks  are  fed  with  fresh  liquor,  when  the  circa- 
lating  system  before  referred  to  is  set  in  motion. 

In  selecting  zinc  ores  for  treatment  by  this  process,  it  is 
better  to  fix  a  standard  poroontago,  based  upon  the  actual 
metallic  strength  of  the  ore,  so  that  the  proportions  of  the 
acids  used  for  dissolving  the  oxide  or  carbonate,  as  the  case 
may  bo,  may  be  readily  arrived  at  without  the  trouble  of 
clofe  calculation.  For  example,  if  it  be  the  rule  to  take 
50  per  cent,  as  the  metallic  strength  of  the  ore,  this  can 
readily  be  arrived  at  by  mi.\ing  certain  proportions  of  the 
richer  ores  with  those  oi  a  lower  grade.  Since  some  ores, 
and  other  sinejieldtng  substances — as  flue-dust,  for  example 
— are  somewhat  more  freaU  attaoked  by  the  acids  than 
others,  owing  to  the  flnely-divided  state  of  the  zinc  oxide 
or  its  carbonate  (calamine),  the  coarser  material  (say, 
calcined  blende)  may  be  judiciously  put  into  the  dissolving- 
tank  first,  while  the  dilute  acids  are  in  their  full  strength, 
when  the  remainder  of  the  charge,  which  may  consist  of 
powdered  eahmine  or  flne-dust,  may  then  be  gradually 
introduced  until  the  entire  charge  of  zinc  material  has  been 
put  into  the  dissolving-tank.  If  a  system  of  this  character 
be  adopted,  the  stthseqaent  results  will  be  far  more  uniform, 
and  the  operations  more  effectually  simplified,  than  if  the 
ores  were  to  be  used  somewhat  tndiseriininstely.  Where^ 
however,  one  class  of  oro  only  is  from  necessity  the  product 
from  which  the  zinc  has  to  be  extmcted,  samples  of  the  ore 
from  different  parte  of  the  same  mine  should  be  examined, 
and  if  there  be  any  considerable  difference  in  the  peroentagie 
of  sine,  a  fsir  average  shovtd  be  arrived  at  to  secure  si 
great  a  uniformity  as  possible  before  the  calcined  .and 
powdered  ore  is  placed  iti  the  disaolving-tanka.  It  some- 
times happens  that  low-grade  ores  can  be  obtained  at 
advantageous  prices^  in  which  case  a  certain  percentage 
of  such  ores  may  he  worked  in  with  those  of  higher 
quality,  but  the  irtn  il  porcenUpo  of  the  inferior  material 
which  may  btj  iju.^'lo}  oJ  m  this  way  can  only  be  determined 
by  actual  practice;  it  would  be  prurient,  however,  to  com- 
mence with  a  moricrate  proportion  (say  10  per  cent.)  of  the 
lower  grade  ore  at  first,  gradually  increasing  the  proportion 
until  a  standard  figure  has  been  reached.  liespecting  the 
ores  known  as  "  bluestone  ores,"  which  contain,  besides 
zinc,  considerable  percentages  of  leail,  as,  also,  frequently 
both  silver  and  gold,  there  is  one  sorions  difficulty  to  con- 
tend with,  which  is  that  there  appears  to  be  no  [iractiesl 
means  of  expelling  the  sulphur  by  ordinary  calcination  or 
roasting.  Indeed,  some  of  these  ores  do  not  appear  to  be 
much  atlccted  by  any  modification  of  the  heat  during  the 
pim-ess  of  ruaisiting.  When  it  ia  desired  to  utilise  a  certain 
pro{]ortion  of  bluestone  ore  in  combination  with  a  Lu-ger 
proportioa  of,  say,  Ueodet  the  best  way  appears  to  ba 
to  use  aliout  10  per  eentk  of  the  refractory  ore,  reduced 
to  fine  j>owder,  with  about  90  per  cent,  of  blende, 
ako  in  fine  [>owder,  and  to  calcine  the  mixture 
with  free  contact  of  the  air,  osiog  a  dull  red  heat 
at  firs^  otherwise  the  material  is  veiy  apt  to  fnse^  and 
the  heat  may  be  gradually  tnenased  aner  a  time,  hut 
should  not  bo  allowed  to  exceed  moderate  redness.  The 
roasting  should  be  kept  up  for  at  least  a  couple  of  hours, 
during  which  time  the  material  should  have  been  repeatedly 
turned  over,  eo  as  to  brii^  the  hotter  pcctions  to  tbie 
swfsee  to  amit  its  oxidation  hy  the  air.  The  nixed  ore^ 
when  thus  calcined,  ma}*  then  be  treated  in  the  same  way 
as  roast-ed  blende  for  dissolving  out  the  oxidee  lead  and 
zinc  formed.  It  will  be  necessary,  however,  to  first  treat 
the  ore  with  acetic  acid,  as  before  described,  to  dissolve  out 
the  lead,  and,  after  washing  the  residuum,  to  treat  the 
remaining  mass  with  dilute  sulphuric  acid.  The  load  is 
then  thrown  out  of  the  acetate  solution  by  scrap  zinc,  and 

the  two  solutions  afterwards  mixad  lo  iorm  tb*  doetnlyte 

for  the  recovery  of  the  zinc. 

During  the  electrolysis  of  the  sine  solution  the  partially- 
exhausted  and  acid  liquors  are  allowed  to  flow  into 
receiving-tanks  ;  these  liquors  are  afterwards  neutralised 
by  being  agitated  in  contact  with  calcined  ore  (if  blende)  in 
line  powder,  or  with  powdered  calamine.  Keapecting  this 
part  of  the  clcctrolytio  process,  the  question  has  often  been 
asked,  "  Will  the  comparatively  weak  acid  liquor  of  the 
baths  act  with  sufficient  energy  upon  the  oro  as  to  become 
again  saturated  with  zinc  within  a  roaaonablo  time  ?''  To 
this  query  the  following  reply  may  be  given  with  perfect 
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tonfldenee  m  fbe  reaolt  of  actual  trial,  condneted  witii  the 

special  object  of  deciding  the  point  once  for  all :  Finely- 
powdered  ore  (blende)  WiUfS,  used,  and  agitation  kept  up 
continuoualy,  the  acid  liquor  of  the  ziuc  bath  became 
iMutcal  to  bimoB  papar  in  half  an  boor.  Tbia  aatiaiactory 
nwilt  altowa  not  alona  that  tbe  jdoo  mrfda  h  readily 
attacked  by  tbc  weak  acid,  but  also  that  the  time  occupied 
in  the  recuperatiou  uf  ihe  partially -exhausted  aolutiuu  is  in 
reality  remarkably  brief.  !MoreoTer,  as  the  particles  of 
uodiaaolved  ore  and  ganguo  very  quickly  aubsida,  tbe 
renoTRtad  aolation  ii  ready  to  be  again  pumped  into  tbe 
head  supply  tank  after  a  few  hours'  rest.  A  luodenite 
stock  of  the  normal  zinc  solution  being  always  kojit  on 
hand,  the  rcvivifiod  liquors  take  their  place  in  due  course, 
and  there  is  no  break,  therefore,  in  tbe  contiooity  of  the 
manufacture. 

When  the  electrolytic  pnxluction  of  zinc  hy  this  process 
involves  the  cmploynictil  of  ore-s  cont^iinin^  a  good  deal  of 
lead  -which  it  is  always  important  to  recover  as  a  profit- 
bearing  by-product — tbe  best  method  of  securing  tbe 
lead  ia  to  keep  a  stock  quantity  of  eommorcial  acetic  acid 
(15  per  cent)  specially  for  the  pur[x>se  of  dissolving  the 
oxide  of  lead  from  the  calcined  ore  as  the  first  operation. 
It  is  also  advisable  t<j  have  a  small  aiixiliar}'  [ilaiit,  con 
sisting  of  several  tanks  titled  with  carbon  anodea,  sus- 
pending rods,  etc.,  for  the  pnrpoae  of  depositing  zinc  from 
ita  aoetato  solution.  This  arrangement  being  provided,  the 
ore  oontaining  lead  is  first  treated  with  a  sufBcient  quantity 
of  acetic  acid  to  dis-solve  out  the  whole  of  the  lead  oxide, 
a  eartain  portion  of  zinc  oxide  also  becoming  dissolved. 
When  tbe  resulting  aceuto  liquor  k  treated  witb  aorapzinc 
$»  baforat  and  wbeo  tbe  whole  of  tbe  lead  ia  ureelpiuted, 
and  the  eolation  qnitoelear,  it  ia  transferred  to  tbe  anxiliary 
tiinks,  and  as  much  of  the  zinc  as  possible  de[)0'>ited  from 
tbe  solution  upon  plates  of  sheet  zinc  or  other  iiuitablu 
metal.  When  the  reduction  of  the  zinc  from  the  acetate 
aolution  haspioceededaaiaraamaybepraoticableitbaatrongly- 
acid  liquor  wfaieb  raanlta  ia  again  UMd  aa  a  eotvent  for  the 
load  in  other  batches  of  ore,  and  soon,  the  aceti'te  aoUiliori 
thus  obtained  being  iu  each  (Uia  first  deprivtid  uf  its  IumI 
by  precipitation,  and  the  resulting  solution  of  acetate  of 
me  iben  elactrolyeed  for  tbe  recovery  of  ita  sine,  or  as 
mucb  tbereof  aa  can  be  obtained  witboot  disadvantage  to 
the  electrical  and  other  conditions  of  the  arrirv.'erL-.cy.t 
The  object  of  the  method  suggested  it  to  employ  a  certain  i 
amount  of  acetic  acid  over  and  over  again  for  dissolving 
lead  from  the  zinc  ores,  the  zinc  used  in  throwing  the  lead 
out  of  its  aolution  being  afterwarda  reeo'rared  by  elee- 
trolysis,  leaving;  a  considerable  portion  of  free  acetic  acid 
in  combination  with  a  reduce  i  percentage  of  zinc  acetate, 
to  be  again  vised  as  a  solvent  for  lead  oxide  as  before. 
After  each  employment  of  the  acid  liquor  in  tbe  way 
deactibed,  the  aolution  obtained  is  dr.iined  from  tba  ore  as 
fully  as  possible,  and  the  ore  is  then  washed  to  remove  the 
lead-zinc  liquor  remaining  in  contact  with  it ;  the  wash 
waters  may  be  concentraletl  I  v  -:iy  of  tbe  well  known 
evaporators,  and  tbe  lead  ibercin  afterwards  precipitated 
as  before,  when  the  zinc  acetate  liquor  may  be  wMed  to  tbe 
bath  of  tiio  solution  used  in  ibis  operation. 

S^ii  'ilii'ii  I'J  th<:  Zinc  Ji'itui  "  Ilai  d  Spelln  ." — Thesubatance 
known  xs  "hard  spelter" — hani  zinc — or  "dros-i,"  is  a 
product  of  tbe  galvanised  iron  works,  and  contains,  in  addi- 
tion to  tbe  imporitiea  of  tbe  spelter,  from  which  it  takes  its 
origin,  varying  percentages  of  iron,  with  which  the  zinc 
becomes  alloyed  in  the  process  of  "  galvanising  "  iron  goods 
of  various  kinds.  The  zinc  contained  in  this  material  may, 
however,  be  very  readily  and  economically  extracted  b}- 
the  process  which  forms  the  subject  of  these  papers — a 
brief  outline  of  the  procedure  being  as  follows  :  For  the 
convenience  of  immediate  use,  and  to  save  the  necessity  of 
remelting,  the  waste  product,  or  "  dross/' may  be  withdrawn 
from  the  galvaiiiaing-baths  and  poured  into  specially- 
nwpared  ingot  moulds,  to  form  plates  of  convenient  size 
toraoodeai  the  plates  may  be  cast  with  "lugs"  for  eon- 
aocting  them  to  toe  conducting-rods  of  an  electrolytic  bath, 
or  aeries  of  baths,  'ihv  rln  trolyto  for  extraclingthe  zinc  frura 
tbe  impure  8|>elter  consists  of  a  mixed  solution  composed 
of  zinc  acetato  and  sulphate,  the  former  in  the  proportion 
of  about  10  per  cenk  of  the  latter,  the  density  of  tbe 
'     .apaeilic  gi-avity  1,120  to  1,130.  Tbe 


impure  sine  aaodea  being  suspended  from  thdr  anpportnix 

rods,  cathodes  of  thin  sheet  zinc  may  be  used  as  tbe  ne^tive 
electrodes.  A  current  of  about  four  amperes  per  square 
foot  of  cathode  surface,  at  a  pressure  of  '5  volt,  gives  a  very 
prompt  deposit  in  tbe  above  solution,  the  metal  depositing 
of  a  very  fine  eoloor,  and  nearly  white.  When  tbe  batbbat 
been  at  work  under  these  conditions  a  short  time,  it  ii 
iuuud  that  peroxide  of  iron  oi  a  yellow  or  ocbrcons  colour 
forms  at  the  anodes,  which  gradually  falls  to  the  bottom  of 
the  batb,  while  at  tbe  same  time  oxygen  bubbles  becons 
eTotved  at  tbeae  electrodei.  No  hydrogen  ia  givwi  off  at 
the  cathwlea.  When  testing  the  solution  from  titno  to  time, 
even  after  it  bad  been  worked  off  and  on  during  a  peri>3d 
of  many  months,  no  trace  of  iron  whatever  ^jj 
found  in  the  liquid;  indeed,  tbe  presence  oi  oxygen 
at  the  itositive  plates  would  indicato  that  tbis  malil 
would  bo  oxidised  as  soon  as  its  particles  became 
exposed  by  the  removal  of  the  zinc  with  which  it 
was  loosely  alloyed  in  the  impure  metal.  When  sejviratinj 
tbe  zinc  from  hard  spelter  by  tbis  process,  it  has  repeatedly 
been  found  that  tbe  full  theoretical  quantity  has  been  de- 
posited per  ampere-hour,  which  is  another  proof  of  tbe  excel- 
lence of  the  aceto-sulphato  of  zinc  as  an  electrolyte  for  tbe 
deposition  of  the  metal.  The  low  E.M.F.  required  to  pa;^ 
the  most  suitable  current  wbieb  can  be  used  for  tbe  purpose 
in  view,  points  to  the  fact  that  the  process  is  an  economic 
one ;  indeed,  tbis  has  bean  repeatedly  verified  by  long  and 
continuous  trials,  and  those  who  are  interested  in  the  utili- 
sation of  hard  spelter  as  a  source  of  very  pure  zinc  will 
find  that  tbe  process,  of  which  the  foregoing  eketoh  will 
give  an  approximate  idea,  is  such  a  one  as  may  Im  iDTBSti- 
gatod  without  much  fear  of  dis^pointment. 

Ke6i>ecting  the  recovery  of  any  silver  or  gold  wbicb  may 
be  known  lo  exist  in  the  ore,  these  may  be  reiuliiy  sepa- 
rated from  the  still  moist  residues  by  any  uf  tbe  well-known 
processes  which  are  employed  for  the  purpose,  but  it  is 
advisable  that  tba  residnes  of  such  orea  should  be  kept 
apart  from  those  in  whiob  the  preciooa  metala  do  not  fdnn 
a  constituent ;  by  carefully  observing  this  precaution  the 
gangues  containing  silver  and  gold  will  bo  more  amenable 
to  the  treatment  for  the  recovery  of  those  metals,  since 
their  bulk,  which  baa  become  ffraatly  reduced  by  the 
removal 
inc 


Ik,  which  baa  become  greatly  reduced  by  the 
of  tbe  sine  (and  lead)  tbemriHii,  will  not  be 
i  by  tbo  admiztUN  of  law  nlwUe  anterial. 


BOTAL  SCOTTISH  SOCIBTT  OF  AHfS. 


T)iQ  first  moolittK  of  tho  seveutf-ficst  seatiaii  oi  the  Renal 
.S>-i^tt)sh  Society  of  .^rt«  wm  hald  on  Henday  in  tbeSoeietjr^ffillt 

117,  Uoor);o-Btreet,  Eklinborgh. 
Tho  Right  Honourablo  I>«r4  Xlnaalrargh,  preudeQt  of  the 

aoeietj',  oeeuplel  the  chnir,  and,  in  openiti?  the  pi-oceedinn, 
rt!Coun'<-"i  fonie  of  llie  tJimj;--'  whicli  liaii  como  to  fiis  rioliire  on  tjie 
oceii^ioii  of  -i  \  igit  Lo  tho  elijctrical  exhibition  n\  Kr;irikfort»  The 
exhibition  had  Hlrunli  him  ^  oiy  forcibly,  in  rcs[K.'ct  of  the  oxideot 
wnfiileiioe  of  tliow-  who  Iin4  cajiital  invt-sled,  for  t.lie  nianafacturs 
of  artii'lcs  for  tho  applicjituin  of  cloclriciil  nciuiioo,  lhat  it  WOuM 
[)iiy  tlieiii  veiy  well  to  to  lite  ^rout  rx|>cn!ie  of  ftdvortiMngrt 
that,  dxhsbilioii.  'I  hiH  tiiiia  Btrucic  him  particuliii  ly  in  rojfartl  to  the 
fx  hi  hit  of  tho  ^reatUernuuieleotricians.oltiMra.^iieinenH  unci  H»Uke. 
It  wiu<  hanlly  crodible  that  that  firm  had  spent  £()0,o<XI  u(«a  their 
m.-jUtiUttioQ,  and  that  they  had  on  the  ground  60  tuen,  ot  whom  t2 
wore  ongineois.  He  had  boon  etrucic  with  tbo  way  in  which  tbe  M 
developmoflt  of  decirioity  was  shown  in  the  wooderfol  re  prod  o©' 
tiou  in  ehiaing  matai  sf  heaatifl  MlMtaiotHsats,  sanh  as  isaliiis» 
Hpr.iy,  leaves.  stCi  tbs  wbola  art  bsiBg  apidied  bf  the  sisetrioiiy 
iuelf.  Ths  sptondidly-built  mefWitfTt  both  ahsMesl  and  •team, 
were  a  striking  featnre  of  ^eexblMtloB.  One  of  iImm,  «  dytuupa 
for  showing  tbo  power  of  enormous  ourrenti*,  was  exhibited  teluB 
in  tbe  Siemons-Halitlio  oolloction.  Tho  onginoer  placed  a  liMBt 
of  ebonite  bs^een  the  terminals,  and  tbejr  oould  we  the 
eloctrical  mugf  placing  on  each  side  of  the  almiito  (eekiAK 
to  malio  a  conn«ctton,  till  at  length,  like  two  tongues, 
it  met  over  tbe  lop,  and  a  soriea  of  incondoecent  Umpr 
in  the  circuit  were  lijihted  up.  The  rurrent  w.'is  tlriven  st  thli' 
time  ot  iJ0,O<KJ  vulu,  but  kanieil  iiftoiwanls  Ihut  it  irjd  been 
driven  up  to  cuuoii  m  Is.ihkj  volts,  Mtwt  Btrikin^j  of  iM,  [ierb»p»> 
Oi"  rox'Htd*  the  largo  workiti'„'  -■^ypleii),  was  the  truri^ferrcd  iicpwc; 
from  Liiulfon  to  Franltfort,  and  it  cortainly  miwlu  onc'^  hsirftaod 
on  end  lo  liuve  [jointod  out  euepended  uNorheiul  ini  v.o  naked 
wiroa  c;nryiiig  ^uoh  an  enormon*  power,  lid  i]ucftioacii  wkotiiei 
ill  tlii.-^  eoiiiiity  tbov  would  \m\o  |>eriiiittod  the  exporitneoum  M 
act.  it  up.  iL  would  give  thorn  suuie  idoa  of  tlie  power  tronsinit't'' 
from  LnufTon  when  be  told  them  that  one  of  the  exnibit«  w«a  adevkoe 
in  incandeaceot  laaxpe  aa  laiyo  »«  the  area  of  tho  hall  in  whicii  tbiv 
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vereaeated,  30ik.  b>  Mil.,  which  wm  ligbt«d  from  Lftuffen.  Oi>o 
Wtti  which  he  inuat  B«y  for  our  (lorruan  fricncb,  which  implied  a 
nfaoka  to  tlM  BCieatilic  mon  in  thu  oouniry,  that  ot  throe 
MDttanMB  fiNMn  irlwB  be  had  got  iiiformuiion  raganliBg  iho 
Si«Bm«Bd  bUwIivxUbit,  two  apoke  Eogliidi  m  wall  as  «ny 
Gnelinhmui.  He  v«iy  mmdk  UmnA  tiiat  if  a  Gwrmui  apealriBg  no 
Cagli»b  bad  oome  ovar  to  tba  Edlnbotgh  Etootridil  Buibition  bo 
«ould  hare  foand  it  more  difficult  to  obtain  tnforiBirtfoii.  Ho 
ihou»ht  the  aoooer  we  learned  the  laaami  tha  b«M«-|  tb»t  thooo 
utiona  who  in  thoir  acienttfic  and  business  maa  imld  maab  tbe 
acietitific  and  baainaan  mm  ul  oihor  natiooM  and  apaalt  totham 
thoir  own  lanfriMgo,  would  bo  Bure  of  abaorbini;  a  great  amount  of 
the  coQinierclaJ  proiiperity  nrtd  of  scientific  succera,  which  we  were 
lart  oe  capable  of  liuinu'  if  we  would  only  realioe  that  the  Engliah 


i^uage 


Wus  not  < 


enough  to  carry  ua  all  over  the  world . 


Or:  the  motion  of  Mr.  BrttM  Peeblea,  scrr-nnfled  by  Mr.  T.  Grant 
Ogllvy,  Loiil  Kin^Mburgh  wax  tlmtikwl  fui  hi^  lul'licv. 

Proaidattt  then  prwwitcd  to  thu  winnerti  the  socit'ly'a 
pno:*  for  |i;t()erfl  road  dunnj,-  the  hi-l  soMion. 

OdtMs  L>carcr»  were  elected  for  lUc  mtiuing  yoar.    Mr.  Alexander 
Leslie,  C.K.,  wa.^  elected  pioHidiut  ;  Mr.  \V.  I!.  Btaikie  and  Mr. 
I'  A.  Stevcu«i<»n,  C.E.,  were  olocted  vioo-proeid 
(.barter,  C.E.,  waa  nvfl(,<;ted 
TbomaoD,  C.A.,  treasurer. 


proeidoDta ;  Mr,  W.  A. 
t  nod  Mr.  G.  W.  W. 


LEGAL  INTELLIGENCE. 

Of  RH  TBI  CADOGAN  ELECTRIC  LIGHT  COHPAMT. 

Petitions  for  Winding-up. 

Two  petitiona  for  the  winding-up  of  thia  company,  which  is 
u  niamtmy  liqaldntion,  oiuno  Eelmn  Mr.  JnftiM  Kekowidi  on 
Satdiday. 

Mr  WnnMMlM,  •.CL.ind  Mr.  mainn<|>i  Yoonc  appaared 
for  the  lirtt  potttionor,  and  nakad  iot  a  saponiaion  order. 
Mr.  v«n«a BaMh,  for  thaaacood  patlMoner,  pcoawtd  for »«om> 

poUory  order,  and  asked  that  the  oMTiai^  M  the  windin^np 

mi(;ht  be  (;tvon  to  the  second  petitioner. 

W»Bi|fe«t,  for  the  lir^uidator,  stronf^ly  opposed  a  oompuleory 

'.r.i^r  (ititl  fnil)!iutt<;d,  subject  to  the  discretion  of  the  Court,  that 
1-  ,>  .L  I  A  1  fur  a  supervision  order. 
3Sr.  Jtistlco  Kokowlob  sai.)  tdiU  tlie  ca«c  wi,?  not  one  in  wliich 
there  was  any  »Ugi:e*l)on  ul  fniurl  or  matu  r  of  t!int  kind  rfHjuirin^ 
I  hat  the  case  should  bp  plao^rl  in  tlie  luwuNof  tlio  Ofliciiil  Kccoivlt. 
All  tlial  was  iiooilinl  »««  Ihc  [(rolcciion  of  rrs.'xlitor*!.  It  in- 
tend'd  to  li.iiid  over  tlii.-^  rom])any'-i  ik^toj*."  iind  l>ii?iiie-'H  to  a  n©W 
«nr;i|KLiiy  nlrfj\d_v  foriiioi.  mid  in  (Hl-  (.■.■\rr \  uij:  cmt  of  ii  tran.Kaction 
of  tiii»t  kiinl  tliincultii,'--  oonirrod  in  :i  compulsory  winrllng-up 
which  wcrp  not  i-neoiitKorwl  in  u  vohnitju^  luiuidation.  On  I  he 
other  hand,  ttic  ciis«  ajjjjcarcd  iq  be  one  in  which  the  right*  of 
^^^editorB  tiii^lit  lie  prejudiced  by  a  voluntarv  winding-up,  if  the 
liquidator  spent  the  assets  in  carrying  on  the  business  and  making 
iresk  iwwtaHatiOBa  wbidi  would  bnvo  io  bo  paid  for  In  ready  monmr. 
His  Lordahip  tberefora  made  the  u«m1  aaperviaion  order  on  tbe 
ft«t  petition.  Mdawde  I  '* 


UNIACKE  V.  SCOTT.— SCOTT  V.  UNIACKE. 
An  A|ippMitfoe«ldp  Qvostloii. 

This  ciinc  camr  before  Mr.  .fii^tir^  Roiiier,  in  the  (  h.^nr^ery 
I>ivision  of  tite  iligh  CoutXof  Jualico,  on  Thuraday,  ihti  Titli  inift. 

M».  Mary  Augusta  Uniacke,  the  plaintifT,  ia  a  widow,  .md  m 
the  19tb  of  December,  1889,  she,  her  eon,  F.  W.  P.  Uniacke,  and 
the  defaodnnt,  Mr.  BmM  Awoatna  Seott,  «(  Aoton^biU,  an 
cleetrioal  engineer,  exaottted  in  daplienta  a  deed  by  wbiofa 
i'.  W.  P.  Uniacke  was  apprenUced  to  the  defondaali  for  three 
yean  from  the  25tb  of  December,  ISHd,  agreeing  to  serve  and  not 
aolawfnlljr  aiiaant  Idmaelf,  etc  By  the  same  deed  the  defendant, 
inoaAaidenitionofn  premium  of  £I50,  agreed  to  receive  UniiM;ke 
as  an  outdoor  apprentiue  in  the  art  of  an  electrical  ensinoer,  pro- 
tiding  the  a]>prentice  should  "i<erve  his  roaster  faithfully  and  well 
»nd  in  accordance  with  the  rules  and  reguUtions  of  this  establish- 
ment," and  to  pay  him  7s.  6d.  per  week  during  the  first  year,  10a. 
(i«r  Kifk  durin;?  the  "oefind  year,  and  [Msr  week  dnrintj  the 

Ihini  year.  Tiiu  phiinlitf  alleged  thiit  tin-  dL'fendaul  hiui  com- 
mitted variouiii  breaches  of  the  agrocmenl.-  on  Iuh  |>:irt  rontAincd  in 
tbo  dcod,  and  in  particular,  iiUer  nlm  «1|  Ihul  lie  h.id  not  at  ;iiiy 
t imp  properly  taught  or  instructed  l-\  \V.  I'.  L  rnnrke,  or  cfiiiKcfl 
liiiu  111  i«e  properly  taught  or  ini";rn<-t<.ii.  in  the  .iri  ur  Im^ineMt  of 
01  i.lL'Clrical  eng-ineer  ;  (2)  th.it  t he  delon<liint  in  So[(l<'[iil)i:r,  1>«!M», 
"  uhout  due  eAiiM?,  8U»pende<l  i'.  W  .  F.  Uniiioke  fnitii  nttonditio', 
ttiwi  itiliLstfi  lo  uUow  him  to  alU.iid  at  tb«  »ojk*lioj-«  and  jjhu:e  of 
bomneas  of  tbe  defendant  for  ono  month  ;  {H)  that  the  defendant 
luid  diacbarged  F.  W.  P.  Uniacke.  The  pUintitT  accordingly 
of  tbo jirenluni.  Oft  in  the  alternative,  ^amages. 
tbek  be  liad  "  ' 


diachargtid  the  plaint  itT,  or  boon 
iaitbfattjraarwBd  lifMaB,  and  alleged  that  tbe  aoapeuaion  wia  in 
aooocdanoe  witb  tlie  ndaa  end  regolationa  exhibited  in  eonapienoaa 

|nrtK  on  the  wQltol  tlint  the  npfirentice  had  repentodly  ami 
without  leave  dNWltad  biawOif  from  the  work«ho|je,  and  when 
tkert)  had  been  very  negligent.  Tbe  defendant  aleo  alleged 
Uiai  the  plaintill'  hod  admitted  that  her  son'a  lieaii  was  not  in  the 
work,  ami  that  both  hu  and  his  motiior  wore  anxious  that  hu 
sbuuld  be  dischomod  from  his  apprentioosbtp,  and,  without 
aUi|do{r  nny  bcenrai  eo  tlw  deianidant'a  apact^  liad  raQoeMad 


3d,  in  repect  of  allied  breochce  by  the  apprentice,  for  tho 
i  £60  as  damagea.  TheeOeat  of  tbe  evidenee  la  anfiniHitlr 
I  In  tbe  judgment  at  biaLofdah^k  Tha  latter  of  tba  27tti  at 


the  dijfuudant  lo  caucul  thu  iudfinturo.    The  defendant  also  denied 
any  breaches  on  his  imrt  of  his  agreement  to  instruct,  and  counter- 
claimed,  ' 
Bumoii 

staled  i        .  „ 

October  raferrad  to  in  tbe  judgment  waa  ae  fbllowa  t  "  Daer  8ir,— 
As  yott  bavo  known  ior  oome  time  now  tbat  I  do  not  oara  ibr 
electrical  engtneeringt  I  am  writing  to  you  to  beg  vou  to  cancel 
my  indenturea.  I  baro  no  knltto  tii>d  with  the  works,  but  it  was 
a  miatako  on  my  port  ever  to  have  tried  olM-trical  engineering.  I 
treat  that  under  the  circomstAnoe*  you  will  consent  to  return  n 
rousonablo  [>ortion  of  my  premium. — I  remain,  truly  yours,  Francis 

U.MAfKK." 

Mr  Xc-vj|h»  ',>(■  ,  mid  Mr.  .1,  W  finfnpf  «-erf>  for  the  plaintiff, 
Lii  I  M)    li.ili:  ,!     t.i  ('.,  ;iiid  .Mr.  H.  Teireil  Here  for  itie defendant. 

Mr.  Justice  Homer,  in  t.'i'.in^  jndi;inent  foi  the  (>laint)fr,  said 
the  dt  lRndimt  K  Iju^-irie.'i'^  wtin  .-tjuiew  lint  |ifeiih;ir.  He  had  \t':  y  few, 
ttpiNU'eiilly  only  Koven  or  et^'ht.,  woikiiieii,  protierly  ino  called,  and 
u  great  null! lor  of  piipiln  and  apprentices.  There  were  about  65 
appreiitiociP  no«  ,  und  at  the  thtfi  of  t\w  approntirwhi])  deed  there 
were  about  4ii.  Hut  lii.-<  Lortlslil[i  ss.i.-i  not  coiieei  ried  with  the 
Unei^tiaii  wiifc-lln-'i  thci  sitjfwidiinl  Ua  i  takyu  too  many  (tupils.  It 
mi).'ht.  be  that  he,  nevertheless,  did  his  duty  to  thii>  uarticular 
pupil,  and,  oven  if  ho  had  not  too  many  pupUs,  ho  mignt,  never- 
theless, have  necteoted  liia  dolfy  to  tbia  on*  But  tlie  great  nnmlier 
of  pupils  probably  eoooHated  Ibr  the  negtaot  ahown  here.  Aa  to 
tbe  wai  bnadb  of  dnty  aliegad*  Ida  Lordship  had  to  oonaldec 
wlMtlier  (lie  defendant  md  ooiunit  a  breach  by  not  teaching  and  In- 
atractfatg  the  plaintiff**  son.  His  Lordship  bna  beard  the  e>-idenc«, 
and  waa  very  nnfavoerably  improaaed  by  tlw  arldenoe  of  tbe  defen- 
dant and  his  witnemea.  Tbe pInintiiraaoOt whatever  little  failings  he 
might  have,  appeared  tolwntmthfol  ywngnian,  and  bi« evidence, 
where  there  was  a  discrepancy,  was  to  be  preferred  to  that  on  the 
other  side.  His  Lordship  was  convincecl  that  the  son  was  not 
taught,  or  attempted  to  be  taught,  to  any  subr^tnntiul  extent,  tbe 
art  of  an  electrical  engineer.  He  was  only  enij>loycd  in  bandy 
work,  which  !=.iv«l  tho  whole  or  part  of  r»  workmiui's  wages.  For 
nine  month-'  he  hiid  been  Uei>t  at  two  novi!^  of  work  only — ^vi*., 
filin^T  .ind  littin[^  briu-^-*  red.-',  iin'l  atteiidin;.'  to  a  machine  for 
making  bra.»j»  Hcrew.'-.  Xo  re.-il  in.-'tnirtion  in  elrrtnral  enoineeriii;; 
had  been  ijivcn  at  all.  One  of  tho  defendant's  wrtinstiatai  ajiid  Mr. 
Uniacke  iiad  licen  |iiit  on  a  lathe,  but  thu  ap]>rentice  denie*!  thiti, 
and  probably  the  defenduiil '.■<  witne.-"  had  been  tiii«led  by  the  fact 
of  then;  finini;  no  ni.'iny  [iUi>iU.  Hi'^  txird-^hip  tpiitc  .itjreefl  that  in 
teaching  tha  ui't  of  ulcutiie^il  eiigiiMjOiing  ii  might  Le  very  ueuful 
that  a  pD{>il  should  know  something  of  the  elomonta  of  the 
iisachinery  and  tho  artiotos  lued  in  tbe  buaineea,  but  that 
mi^'ht  be  rarni-<i  too  Ibt.  Tbevo  moat  bo  •  Umft  to 
keeping  tho  pupil  to  the  elomenta  of  the  boofnen.  Tbe 
defendant  wee  net  JoaUfled  in  keeping  the  phdntHTH  non  tor 
nine  menUiant  themecbanieal  work  nrfewed  to.  The  aon  apiHutred 
to  bavo  bean  taegbt  nothing.  The  defendant  appeared  tu  have 
left  the  businota  to  bi»  monager,  and  tho  manager  to  the  foraiuani 
and  the  foreman  coemod  to  have  looked  on  the  pupil  only  as  a 
person  employed  to  do  mechanical  work.  His  Loroship  held  on 
the  facts  toat  the  defendant  had  wholly  neglected  his  auty,  and 
waa  not  surprlaod  that  tho  apprentice  had  disliked  the  work  and 
been  innttentivo.  He  hail  been  flotncwhat  inattentive — principally 
by  Ui^  ivbBenees,  some  of  whieli  liaii  been  eausL-"!  by  illness.  But 
tho  in.itt^ntion  on  his  |i»rt  had  been  grossly  exaggerated.  The 
defendnni  eould  not  comphiin  of  this,  naving  regard  to  his  own 
jteKlisct.  No  conduct  of  the  plaintiff's  son  justified  the  defendant 
in  nis  breaches  of  tbe  apprenticeship  deed.  It  wa.^'  Ruggested  by 
the  d»ff»ntlanl'(»  wItntMWcs  that  tho  plaintiT.n  ^oIl  eoula  not  be 
t.aufjht  this  hu-^ine.*«,  but,  witho\u  attributing-  to  him  oxtra- 
ordiiiary  ability,  bin  L.ordsliip  was  satisfied  of  hie  general  intelli- 
gence. Under  these  circamstnnoes  tbe  plaintiff's  son  became  dis- 
satisfied, and  it  was  not  surprieiiu;  ttiat  his  motlier  thought  he  had 
no  heart  for  tbe  bneineaa,  and  tmd  to  get  tbe  deed  eeneelled,  and 
olileinnietuniotpeirtof  thepraminni.  Afterabe  bed  gone  to  India, 
the  son's  aalary  waa  tedooed  oy  the  foreman,  for  aome  ineittoatioa, 
by  25  per  cent.  That  was  an  ample  punishment ;  bnt,  on  the  eon 
complaining  to  the  dafendnnt,  and  merely  because  of  such  com- 
plaint, tbe  defendant,  not  contenting  himself  with  conKrming  what 
the  foreman  had  done,  suspeoded  the  son  for  a  whole  month,  audi 
suspension  meaning  th«t  toe  sea  waa  not  allowed  to  oome  to  the 
works  or  receive  any  salary  or  instruction.  That  decision  waa 
unjustifiable.  The  defendant  "Ought  to  justify  it  by  referring 
to  hi;>  rtile*  nnd  rc'^nLntifiTin.  They  wei^  tiot  brouirht  to  the 
attentKin  of  the  plaintitrn  wn,  if  they  wcro  in  pxistonco  at 
the  date  of  tho  dee<l,  or  for  some  montha  nftcrwanli<.  But 
the  deed  meant  the  rules  und  regiilatiotifl  for  the  tinio 
bein<^',  and  liie  deiuiHiaiit  might  uutko  reiL-'onahle  rule? 
and  regulations.  Kovortheless,  a  rule  that  for  no)^'Ieel  an  nji- 
prentice  might  be  «ii»ppnd«d  for  thre«»  tnontlw  wa*  unreason- 
able. At  liny  lale  »u»[K-n.'<ion  for  a  month  in  this  case  was 
unreasonable,  and  could  nut  be  i  eUcd  on  by  the  defendant.  Under 
the  circumstances  tho  defendant  had  done  what  aniountcii  to 
frrave  breaches,  entitling  the  plaintiff  to  sue  for  damages,  on  tho 
double  ground  of  the  entire  neglect  of  tlw  deiendaDt  in  doing  his 
duty  to  the  phiintiff'a  eon,  and  bia  bteeeh  el  dnty  bjr  refnaiog  to 
Inatraet  him.  The  braaobai  ware  oo  gnm  theb  w  weald  be 
nnieasonabla  to  anppem  tluit  the  pkinttir  waa  bonnd  to  aead  her 
son  bock  for  the  remainder  of  thetenu,  and  it  wouH  be  absurd 
to  say  that  she  was  still  bound  to  tnat  the  deed  aa  not  having 
been  ttrofcen  and  iiractJcaUjf  put  an  end  to  by  the  defendant. 
His  Lordabip  was  also  diaaatiafied  with  tho  defendant's  cowluct  in 
another  mntlur.  Tliuro  wa«  u  complaint  on  October  '24  of  his 
neglect  to  teach  the  art  of  electrical  engineering.  The  defendant, 
finding  be  waa  oompleined  of  for  negieet  ef  dety.  eaggeeted  to  the 
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pUBtiirs  MD  that  ho  sboald  write  the  defendant  a  letter  sayine 
HnAlMlMdiMooaiiiiliinittoaMtiM  of  tiM  defHidMtIi  watkm,  aod 
tttprewoted  to  him,  oriaduead  him  tob«liBTO,thftfcoa  raeh  kutter 

beiDg  written  a  portion  of  the  premiam  wtmld  be  retnmed.  The 

SlaintifTii  Ron  accordingly  wrote  the  letter  of  October  27,  and  the 
efendant  had  adniittea  that  when  he  av^ggieeted  thiit  loiter  ho  had 
Do  intention  to  return  any  jmtt  of  the  premium.  His  lyordship 
oonaidered  this  a  more  trick  to  got  an  aclcnowlodgomont 
thftt  lha  a|iprentice  had  no  fault  to  find  with  the  works, 
and  so  defeat  any  claim  for  neglect  of  duty  on  tho 
defendant's  part.  His  I^ordtihip  was  not  surprised  that 
the  win  wrote  tho  letter,  or  that  sneh  letter  wa?  not 
(<t<j[-i|KM-l  bv  llie  soliintor  who  wjuj  con^^iillcd  \>\  tam  ;  lull  ihrit 
lfltt<3r  woiilii  not  avttil  tbo  defendant  in  thi*  i  ourt,  winch  ronlii 
htill  ItKiik  m  Llio  true  facts.  His  Ix>nlship  Wb>  r-alii-lirj"!  Lhat  tluTO 
hii/1  hcpn  11  total  netflect  of  the  defendant's  duty.  When  the 
pUititi!!'  rer  unied  from  India  she  found  tlml  hor  i<liii  wu^  no  l(iii;r<^r 
at  thu  wijrk.i  of  the  defendant,  who  hai!  ncnfrlmi  to  lier  '^lu'i* 
reqne.'>t  that  until  lii*  uio'.hcr  rutiuiioii  he  ■'lioiild  not  ho  oblij:c«l  to 
attend  thu  wotkis  at  all.  The  tiiothor  was  jurititlcd  in  bringing  the 
action,  and  was  not  obliged  further  to  treat  the  deed  a8oom[>elling 
her  to  send  her  son  to  work.  The  plaintiff  was  ontiUod,  not  to  a 
of  jnoivB,  baft  to  damogw*  which  lihl  Locdainp  assessed 


mncn  of  pnanm,  m  to  tumtguh  wbwIi  im  Mcalnp  assessed 
■fcfUM,  Th»d«Cwd«iitnMM*lMp*rtbo<mtia(tiheMUon,  and 
UaoomtanitaimwoaM  bo  dkmiiNd  with  oottti— rbc  Timet. 


COMPANIES'  MEETINGS. 


CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPANY. 

Thp  followint;  re[)oit  of  an  extraordinary  K'fcral  mo<tingnf  this 
Company,  held  at  Wincboeter  Houaa^  Old  Broad-street,  on  TbuiK 
day,  the  5th  Novembor,  INl,  at  S  p.m.,  hM  bom  anpplled  to 
OS  by  the  secnstjiry. 

Sir  I>;is  i(l  Suloinoos,  Bart.,  was  in  th«i  rhair. 
The  Secretary  i Mr.  J.  Cecil  Bull)  having  read  this  notice  con- 
vpnin^  tho  tnouting,  the  following  roeolutlon  was  i-roposccl  by  tho 
Chanijian,  ri«conded  by  the  Earl  of  Suffolk,  and  carried  aniuu- 
mouxly  :  "  That  the  special  ro«olution  which  was  passed  at  the 
ordinary  general  meeting  of  the  Company  held  on  the  l.'ith  day  of 
October,  1801,  Mfollowi:  'That  article  Ko.  13  of  tho  Componv's 
artidea  of  aiaoefation  ha  altorad  by  inserting  after  tbe  words, 
"•aflbealL''a*thoaadof  thafaarthltaa!,thoiiOawiiic^  that 
BO  eaU  abalt  amjaed  ona-fifCh  <rf  tha  oomf nal  amonnt  of  a  ahare  or 
be  made  payable  within  two  months  after  the  last  preceding  call 
was  payable," '  be  and  is  hereby  confirmed." 

The  Ctiatrauut  intimated  that  this  really  concluded  tbabitnoe^s 
of  thu  meeting,  but  before  separating  be  would  like  to  mj  a  few 
words  in  answer  to  .in  a'vwrtion  ho  had  seen  in  certain  newsfmpers 
that  he  bad  coir.  •  •  ;  .m  entirely  erroneous  impression  as  to  the 
relative  coht,  of  t;as  iind  olectrieitv.  He  said  :  I  will  first  i^t.-itt! 
that  an  H  e. II.  alow  lamp  is  usuafly  taken  to  replace  a  ".ft  t:n.s 
burner  nt  usual  gsss  pre«(»nre.  tho  hjrht  in  eneh  ca.'e  bcinir 
approximately  equni.  Apam,  an  S  r.p.  hiinp  rotiiure."  ftoni  .SO  to 
33  wntt  hotir*  — «.f.,  nm|iore  ■  volt  hourn,  ami  ii."  u  Board  of  Trade 
unit  etjvials  1,(¥KJ  ani[K^rf'.=  •  volt  ho\irs,  it  eon^-oijuently  le-ults  that 
at  8d.  per  iiaard  of  Trade  unit  the  cost  comes  out  that  33  S-c.  i> 
I  for  one  ho«r  ooat  9d,,  ff  the  vidvo  of  tho  Umpt  fi  oaKdnded. 

l!^s»]Bmpo,8e.pw.fw«it  hoor.iorad.  Now  glow 

lampa  last  over  1,000  hours  befora  ronewat*  aav  1,000  hours  in  this 
,  and  each  lamp  coats  3s.  6d.,  or  168  farthioge ;  then  ooet  of 

>of  aSlanpi  for  ooa  hour  is        x  33  >  6  iaithiiiga  ■>  l^d. ; 

jaontly  cost  of  one  Board  of  Tttda  unit  becomes  9^.  when 
of  lamp  in  tjtkcn  into  account.   One  S-c.p.  lamp  for  one 

=         s  11.^  farthings  =  1}  farthinga.  Oaf  beiBg  reckoned 

5 

1.000 
CmweqtMBiljrv  with 


fay  prioo  par  1,000  ouMc  feat,  a  foot  Iwoar 
of  charged  prioe  per  100  cubic  feet. 


21  r. 


WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPANY. 


gaa  at  St,  6d.  per    1,000  cubic  feet,  a   6ft.   burner  costs 

par  hour    L  x       6d.  =  1^  farthings  =^=06  farthintj. 
200  200  "  5 

Oaa at  Sa.  per  1,000 oafaio  feat  by  •  aimilar  oalo«latioB>JLx.%i. 

sjgfiu4UB|a-4K  fwthbv.  Gas  at  la,  Od.  par  1,000  eaUb  feet 

atnOarlya  '  xSB.fld.«^fartUBflB  =  0-M  farthing.    C.as  at 

4a.  td.  par  l»O0O cable foet  abo  by  aano  mathod»-i;  k  4a. 6d.  = 

200 


fartUngas  IHM  iaitiriiiga.  Oaa  at  te,  par  oaeSft.  bWMT  ior  one 
^  n        ^lartbingasl'SCutUiigi.  CMwaqaantly, 

tho  electric  light  in  point  of  ooet  lie.*  between  at  cubic 
fw?t        M  and  The  nctunl  value  being  o\cr  4».  lOjd,  and 

unilor  ii*.  1 1  Jii. 
No  queetJon*  being  asked,  the  meeting  then  tornxlnated. 


w  as  beM  it 
8,  Aodrert 


Tho  ordina^  general  meeting  of  this  (V>m|jaijy 
Winchester  House  on  Thumlay  mociuag,  Mr.  U. 
(chairman)  presiding. 

In  moving  the  aooption  of  the  report  (>iW<  our  lost  issue  i,tiit 
ClMlrmaa  announced  with  regret  Uio  retirement  of  Mr.  Heiirf 
Weaver  from  the  Board,  he  ripeming  that  tbore  were  hock 
itiouiiifintibilities  iu  his  iioii.lui^;  a  (Hj*inon  there.  H/innj 
ulluiled  in  pompHmentary  terms  to  Mr.  W  eaver  n  abilitiw, 
and  the  service  he  had  rendered  to  the  Coiopany,  ib» 
Cbairnmn  rcvieued  tho  chief  ileniR  in  the  accounts,  and  tlv'.a 
passed  on  to  (ieal  with  the  comrietitioti  with  which  the  Comuka; 
I*  throatenwl.  One  eomfwlinf;  fine  hjid  been  established,  and  itle 
c:uhle  ofjened  fui'  trati'c  It  wa.j  to  connect  North  .Xinerica  and 
liiuuLil,  hut  ut  pruMiiit  islup^Kxi  at  Hiintos  a»d  Cubii.  It  wasouen«i 
on  the  1st  September,  and  had  not  affected  their  traiGc  at  all  lb 
the  'TInd  October  this  cable  was  interrupted,  and  the  iotemiptub 
^.till  exiMted.  As  far  as  tbtf  oooM  oea tbore  waa  noimwwirts 
prtMpect  of  a  repair  being  effaetad.  Owii^  to  tin  torountiM  tt 
the  Chilian  war,  their  old  oompeUHoo  with  the  West  Coia 
C\>ni[)aoy  liad  again  oome  into  operaUon.  Thev  oonki  atl 
very  wdl  <iiit.iinate  the  olleet  of  this.  The  only  gaide  wm 
their  toooipta.  Of  hte^wir  raoeipts  bad  been  lower  than  doilag 
the  corresponding  period  of  last  year,  but  then  there  wan  tlx 
anomaly  that  their  bnsineas  was  actually  Urger.  This  wu  doe 
to  the  low  rate  of  exchange.  Another  competing  line  was  t&lLc^ 
about,  and  some  people  said  tliat  the  cable  waa  being  dum1«, 
whilst  others  said  timt  it  wnn  not.  I'txiple  eoim«'t<?d  mtii 
now  eoinf>anioe  did  not  always  .tee  tlio  very  j.'reat  dilliniltui-  they 
weae  <o  oncounter,  and  wluU  » ith  nyndicato.-'  fitid  one  tliiii'' 

and  imotliur  ^■e^■e^ul  eoinpunie.'<  were  rait-iNl  u[i  where  one  would 
euflii-e.  The  romjietin^'  catile.'i  were  all  sin^'le  linert,  so  that  i;  tli«)' 
broke  there  was  no  lueans  of  eoinmn riic.it ion  at  all.  In  ihi?  rtlpcrt 
the  other  eomjianie.'^  were  at  a  d i.^adv ant.if.'e  with  the  Wehte.'u  »ti6 
Braxiluui,  « ho»e  cables  were  du|>licatc<J.  The  etrurtt"  o!  tbt 
Brazilian  Subijuirinc  juid  theuu^clvo*  IumI  been  direct«»i  totrafilt 
careful  preparation  for  this  comuetition,  and  there  was  no  doubt 
that  with  their  skilled  and  adequate  staff,  their  loop  cabkt, 
duplex  appantaa^  aad  the  fact  of  the  loop  of  ihe:r  ryam 
being  ttaa  OV*  Una  with  Brasil,  any  comfwtm^  «blM 
would  have  thefar  woric  eat  out.  HIa  own  jmpraaaiaa  wa«  itukt 
the  Western  would  be  aUa  to  hold  ita  own.  Ihay  were  not  goiLg 
to  bully  these  people.  Thcy  wen  not  going  to  lose  their  terouei  m 
get  flurried  :  but  tbe^  beUoTed  that  if  they  provided  for  the  future 
and  ostabliabed  their  system  on  the  best  possible  footing,  iritii 
their  experience,  knowledge,  and  connection  they  ought  at  lent 
to  do  considerably  better  than  these  gentlemen  who  were  goiQi: 
forward  knowing  nothing  about  the  business,  and  with  single  cMei. 
Since  the  last  meeting  they  had  ac(|uired  the  Sloatevidean  TolcgrapL 
t'oiniA;iny's  business  for  a  payment  in  shares.  Previous  to  thi« 
puii  hri/<e  this  Company  held  a  char^iijKJn  the  Western'?  rei-cnue, 
and  now  tliey  iiad  Huh.slit  uted  dividend  eurnm^,'  hli.ire^  f-ir  tlut 
char^'c.  Tlii.s  ^ave  them  increased  streiiL'th.  Owintr  l-o  tie-  'tJrr.- 
fielinj;  lines  lln:y  had  neased  publishing;  their  trathe  receipl--». 

The  resolution  was  aaoonued  by  Mr.  Karle,  and  after  a  few 
queatlooa  had  haon  aakad  and  aaewand, ' 


OOMPANIE8'  REPORTS. 

WOODUOUSE  AND  BAWSON  UNITED,  LIMITED. 

Direetora ;  Sir  Rawaoa  W.  Rawson,  iec.M.a.,  C.B.  (ohaimttk 
the  Risbt  Hon.  Sir  Bdwant  Thomtoo,  O.C.B.2  SaoMial  ItoM 
Eaq.,Q.C.:  Philip  Rawaoo,  Esq.,  J.P.;  Sr  John  Stokot*  K.CB>: 

Frederick  L.  BawaoOi  Ks<i.  (managing  director). 

Annual  repcMt  to  bo  preseritetl  to  tho  shareholder*  at  the  RMMni 
meotitiK  at  Cannon-street  Hotel  on  November  13,  at  12  o'clock. 

Tho  l)i  rectors  present  herewith  to  their  sbaroboldeni  tho  reijort 
and  balance-sheet  for  the  iiast  year.  Of  the  second  issue  of  capital 
authorised  at  the  last  general  meeting— namely,  Ji),000  ordicMr; 
shares,  10,000  jireferencc  share*,  and  100,000  debenture  stock, 
9,»89  onlinary  shares,  7,1J<^<)  preferonce  and  £85,192  dobenturt 
stock  have  been  allotte*!.  The  balance  (>hept  shows  a  net  profit  of 
£35,  It),"!. 'J-  ii.,  which,  with  the  Hum  of  fitl.:n.">.  !.'■*<  ,■?  1. ,  the  uinounl 
brought  forward  froiu  hi-'t  yeut,  inalius  a  total  of  1.~>1,4.'{|I.  4s.  M. 
Out  of  thiK  film  the  I iire<-t<]rr<  (Kiid  in  February  last  an  interim 
dividend  at  tiie  i«t.e  of  s  jn'r  cent,  ui^n  the  preference  shares,  ar»d 
15  |ier  cent,  upon  the  ordiimry  fharer.,  and  tin  y  noi»  roimniHeod  " 
further  dividend  up  to  tiio  ^*th  .Jone  lii~t  at  iho  same  rates.  The»o 
pnymente  will  absorb  the  sum  of  i'.'«>,5<*7.  16fl.,  and  leave  the  pvin 
of  £20,931.  8s.  od.  Out  of  this  balance  the  Directors  recommeod 
the  apprmiation  of  £10,000  to  the  reserve  fund,  which  will  tfa«ii 
stand  at  236.000,  £1,500  to  bad  debt  reaenre,  aad  the  addition  of 
£300  to  the  employte  peQBioBfnnd,hciiigtag  tMa  nft  wtth  iatamt. 
to  £1,565.  and  leaving  £8,031.  ft*.  6d.  to  bo  oarried  forwaid  to  the 
current  vear's  account.  With  a  view  of  enabling  the  balaaoe- 
sheet  to  be  pre|Mtrod  up  to  as  late  n  date  as  poarible,  tlie  aoeeaHto 
for  all  the  branche.s  are  made  np  to  May  31,  stock  being  taken  to 
that  date,  whereas  thr  liead  oilioo  accounts  arc  made  optoJuiySl. 

IffV  Kmninrflon  Hall,  //(wttn^roni/A. ^During  tho  ht-t  y«ir 
these  works  have  been  increased  by  the  erection  of  a  new  l-'f-- 
factory  133ft.  by  44ft.  and  fire  storeys  high,  fitted  with  atl  the 
\at<»i  appliancee.  The  old  engines  and  boilers  hare  been  replaced 
hv  tho"«  of  the  late»t  and  mo«t  efficient  type,  tho  old  ohiniDey  hw 
j  I  1 1  1' died  down  and  a  Inrge  one  erocl*<l,  whibti  tho  foandry  h»» 
i  been  enlarged  and  the  worka  generally  improved.   Tbe  ooM  of  Ite 
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ne  w  huilrlinge  faait  been  put  to  capitnl  account,  whilst  of  this  cost  of 
movirij;.  £"2,t>t>0  haw  li<tn  wiitt«;n  off  revenue  ac<?ount.  Although 
filrcrntiono  h«\c  not  been  carnwl  out  without  coni'idernblo  inter- 
ruption of  the  work  in  hnnil,  tb(>  turnover  htm  largely  increasetl, 
ftniJ  it  is  ho]>cd  thaltliis  extenMOii  will  etmblo  the  Company  Katis- 
factorily  to  keep  pace  with  the  work  otTertv)  in  this  dr;  .  irtnu  nt. 
The  power  for  the  whole  of  ttie  new  fuc!ory  in  triin»tni!te<l  by 
elr-i  ttic  motorr;  placed  on  the  different  floorvi  C*nc  of  the  Company's 
buildinK**  has  been  fitted  up  for  the  maimfacMiro  of  the  Epttein 
•ccomnlktor,  one  of  the  invontionn  incntion»l  in  the  report  of  last 
ytmr  aa  being  tested,  and  which  has  more  than  borne  out  the 
that  bod  b«on  formed  of  it. 
F^mndrv  at  Kidmjnvt.—TlKitn  mtnAM  haw  been  oonsoli- 
1)  m  mm  boiler  •hop  «netod,  and  new  plant  pat  down.  The 
xtmin^  wUdi  wn  «SHtiag  on  tlra  property  when  it  wh  Uken 
orer  bae  been  nibatantiaUy  rednoed.  Tne  rorks  an  at  present 
ver7  buey,  and  there  ia  every  proapeet  of  a  oonaiderabla  develop- 
ment of  trade  in  the  future.  An  extension  of  this  branch  has  been 
mnde  by  the  aMjuijsition  of  the  busincas  of  Measm.  Andemon  and 
Gallwey,  hydraulic  anginean,  lor  whom  the  Comjutny  hni>  l>een 
manafacturing,  and  wSo  tevt  •  Ivgtt  nnmbcr  of  >>iiecialtics  in 
hydraulic  machinery  now  taken  over  by  the  Company.  Mr. 
HiUlwey  remains  with  the  Compuny  as  manager  of  this  depart- 
ment. The  natentx  of  Mr.  Kc^'inald  Bolton  for  eleotrio  cranea 
and  winches  hnvc  aUo  been  pu: ij|i:u<<^^l,  and  {mniM  tO  brill|f  laa 
'nn-idcT-ihlp  nmount  of  valuable  businoRS. 

I '  ,ru!,r<..,i  'A/t^/m//A  ll'oria. — These  works  at  Manchester  have 
;>e<.'n  uxtcntied  bv  the  erection  of  apecial  plant  for  the  tnanufacture 
of  dynamos  and  motors,  the  wona  hkfiqg  had  a  diAonltj  in 

•npplyint;  the  orderi^  in  hand. 

^•i'l'j-hj  D'j''ir-fi)i>iif.  -This  imi-ortant  de|Wirtnicnt  ha.'i  rontin'.ied 
to  increase  rupidly,  the  turuovur  fur  the  last  year  having  consider- 
ably exceeded  that  of  the  previoni  year,  and  the  net  profit  haa 
doubled.  The  iocreaae  baa  been  soch  aa  to  nacearitata  a  wharf 
laaaad  for  tba  btaviw  gooda— via.,  lAoa'a  Whart,  TImom- 
.  B.C.  Thii  inmaM  liBea thadata  of  tha balaiiaa<ilMet  baa 
naintained.  The  aoqniiltlaB  ol  the  new  waniiona  and  diow- 
room  ia  a^riag  latiafaetoiy  rsadto. 

Inilaaatioit  DepurtmtMt. — A  large  number  of  contraeta  have  been 
carried  oat,  and  at  tha  present  time  the  amount  of  work  in  hand 
is  larger  than  at  any  prerious  period.  Amongst  the  contraeta  at 
present  in  band  ia  one  for  the  erection  of  electric  lighting  plant 
tor  public  lighting  in  the  itraata  of  Joliannaahant.  The  central 
station  nlont  suiipliod  by  the  Company  for  BaroMoaa  io  woriting 
thoroupnly  fwtistactorily. 

Unul/ord  liranrh. — This  |>ortion  of  the  bin'inc;'.-*,  from  whence 
the  installation  work  in  Yorkshire  is  carried  out,  tiaa  given  pro 
;.'rt^ive  results,  and  the  supply  of  gOOds  ill  thdNortb  IS  BOW  bWDg 
■  ifalt  with  from  that  centre. 

With  roRanl  to  the  depertmcnt  for  testing  and  proving  of  now 
[latent*  and  mventions,  to  whirh  your  Directors  drew  attention  In 
t.'ic-ir  la;-t  t<:\>or\,  and  at  ttio  general  URUting,  iks  likely  to  add 
materially  to  the  profits,  a  largo  amount  of  business  has  been 
ottered  and  examined.  Out  of  the  four  important  electrical  inven 
tiona  undergoing  prooeaa  of  taBting  mentioned  in  the  previona 
nport,  only  om  Imb  tonnd  tint  aoHfliaiitlgr  wall  to  yamtj  this 
Oompaay  in  latrodocfcy  It  to  tha  pnNie,  tliio  hotng  die 
K[wtein  aeoamdatori  to  aoiinira  and  develop  wbiflk  tiie 
Kpetaia  Blaolrto  Aeoanmlator  Company,  Limited,  haa  haen 
formed,  with  Mr.  Epatetn  aa  managing  director,  and  from 
which  this  Company  looks  for  important  pecuniary  results. 
Out  of  other  new  buBineaa  in  course  of  inveatigation  by  your 
officials  one,  after  close  examination  by  yonr  Managing  Director, 
has  turned  out  satisfactorily,  and  i^ves  promise,  on  introduction 
by  yout  Company  at  an  early  date,  to  command  );reat  attention. 
The  I)ire<'tors  fwl  ihemselvpR  juHtilio<i  in  alluding  to  the  various 
Khnore  ctip|<'r  di:[Hi!(itin(j  com|>ftiiith  that  have  been  intro€lure<l  to 
the  public  under  the  ouspice*  of  your  Compuny.  As  the  toohnicul 
statetnenUi  ma<le  have  been  prove<l  by  actual  results,  your  Directors 
not  only  believe  that  the  several  companies  «  ill  fulfil  tlie  expf'ta- 
tion.'i  held  out  by  u-i,  but  will  cxl-cccI  thctn,  and  they  have  thoreftire 
enlt-rtnint«l  proposals  for  a  further  dev eh^pment  of  the  pifM  >-.-'sin 
otiier  countries  at  an  early  date.  Tiie  Mini  of  t'7.">,'XK',  lodged  by 
Woo'lhouse  and  Itawson,  Liniite<l,  with  thi.a  Company  ns  guariintee 
fund  for  the  {layment  of  a  minimum  dividend  of  15  i>er  cent,  per 
annum  up  to  the  30th  June  next,  has  been  repaid  tnat  company 
under  the  authorisation  given  to  that  effect  at  the  laat  eeneral 
meeting.  Under  the  artidea  two  directors  retire,  Mr.  8aron<3  Popoi 
(|,Caad  Mr.  PliiUp  Ravaoo,  who,  bofa^  al^dUa,  oflar  tlwaHMlw 
wrraaleatiOB  Wia  aadaora,  Maaaia.  Pfiday  and  Co.  (now  Maaat*. 
JadkaoD,  Ffadagr,  Hoaagr,  and  Gob),  ratiia  aoeording  to  tha  artidaa, 
and  offiar  thenueivea  for  re-alaetioo. 

BAIiAaOB4BnK,  JtTLY  :\\,  IN'.)1. 

Dr.  IC       s.  d.        £       S.  d. 

^Ii.irr  capital  authorL"eti  - 

tiU,0(W  ordinary  shores  of  ild  each.. 3U>,(MJ0  0  0 
CO!,OI»prateonaaaliaNaof  £Saacfa250,0(X)  o  o 

MOiOOO  0  0 

Share  capital  issued — 
Ordinary  shares  of  £5  each  : 
a4,35&-£2.  10s.  called  up   85.887  10  0 

 ._7M»JJ 

PrttfaraBMahanaof  «iaaob-a7,MSfai^Mid....  ISMIB  0  0 
6  per  wnl.  Borlgago  dabontmaaof  £UMIaadi  feUy 

paid'.   e8,«»  0  0 

paroankdabentaraatook  „   86,108  0  0 

■    .   9LM0  (»  © 


£  s.  d. 

Sundry  creditors,  ICqrtl   40,544  4  9 

Reserve  fund    25,000  0  0 

I'onsion  fund                                                                     1^066  0  0 

Proiit,  as  per  profit  and  loaa  account  £51 ,4.39  4  5 
LaMiataifaidlfidandpidd   u,464  16  o 

  36,974  8  5 


Cr. 

Freehold  premises,  West  Kensington  Hall,  London, 
and  Union  Foundry,  near  Crowe,  less  depreciation 

Iveasehnld  premiHrB  at  SS,  Queen  Victoria  (Street, 
34,  (  ui  iiihj  ^ li  i  cl .  Cornbrook  ToloLfru|)h  Work.", 
Manchester  ;  llriuiford,  and  exjiendituie  thereon 

Plant, machinery  and  tools, at  London,  Mancheater, 
Kidsprove,  and  ChiHwick  Works,  and  at  l?rad- 
ford,  les.H  de(ire<:int ion  

Stock  (tinishcd  and  untinLshe<l)  and  merchandii<e  at 
works,  depots,  warebou&ee,  and  branchoe,  by 
valuation  £93,7M  17  10 

Goo<ls  in  transit   AM  1  7 

l£xpenditure  on  contracts  in  hand 
and  ranittaaaea  to  bcanohaa  .        Sl,4t6  13  4 

Moiety  special  ezpeadttnN  on  advartWqg,  npiqr- 
able  by  inatalmenta  

Patanta,  patant  righu,  eto.  

GoodwiU  

Sundry  debtors  3iat  May  

Due  on  calls   

Bills  reoeivabla   

Cash  at  baaken  and  tii  band  Slat 
May    £5,516  13  S 

Di8b^en<^o    between   receipts  and 
payments,  l»t  -lune  to  Slat  July       472  11  8 

Sundiv  investments  

Ofioa  liuaitafa,  fltliogOi  eta  


£ 

65,131 

3,316 
31,388 


3  2 
a.  d. 

9  8 

14  7 
18  8 


183,086  18  8 


3.483 
73^388 


91  066 
4»438 


5,989 
119.3.T8 
1,117 


0  0 

0  0 
8  6 

0  10 
10  0 
U  8 


5  4 

15  0 
t  5 


£686.383  3  2 

Paonr  akd  Loaa  Aaaomn  mm  tn  Tias  ■Mnmo  iwr  31, 1891. 

Dr.  £    s.  d. 

i^alAnes  «..*....   13^808  3  3 


873  7 
1.133  18 


Pottages  and  paroola  poat, 
Stationaiy,  pnntiag,  and  < 

ThmlliBar  expenaaa   .7.   l|S37  18 

Rents,  rates,  insurance,  ote.   2,90.1  16 

Advertising  and  exhibition  axpaOMa   4,476 

Legal  and  profeaaional  diaigaa   1,9*21 

Royalties  and  patOBt  faaa   2,467  7 

Directors'  fees   8,160  13 

Furniture  and  fixtures  dourociation  acooant  .........       384  13 

Dcbonturo  interest  from  aates  of  jxayment  to  Jnly 

.'il,  is'jl     7..%o  i:j  9 

Written  off  i>atonts,  [latcrit  righUs  account  ............     4,156  19  9 

6 
0 

8  10 


3 
I 

7 
I 

0  10 
S  2 
7  9 
4 
8 


Income  Ux  for  IStKi  and  IK91 
Mortga(;u  dubcnturua  redemption  account 

Prt'liitiiiiai'v  i.'Vp.-ii.-e.*   

Cadby  Uall  removal   2,000 

Proflt  carried  to  haiwoa  ahaat.   51,439 


.1.1 82  16 
1,030  0 
3.260 

0 
4 


£103,510  11  4 

Cr.  £     p.  d. 

Brought  forward  from  pravioM  year   13,335  i.'i  .*) 

(ito.'i-.  profit   ,   74,66M  14  0 

Ralani  L  '  if  interest  on  loans  and  iavattBanti  ........  8,26*2   5  6 

Raliince  of  discount  account  ♦.....«  913  12  6 

Kent   1.497    1  8 

Premium  on  shares,  transfer  fees,  etc   8,933   2  6 


£105,510  11  4 


£    a.  d. 


PioTCMBD  ApraonuAnoH  Aoommt. 

Dr. 

Interim  dividend  ah-  ady  |Kki<l  fnr  the  first  half-year 
at  the  rate  of  H  per  cent,  per  annum  on  the  pre- 
ference shares  and  13par  Milh  pwaaaui  on  the 

ordinary  shares    14,464  16 

I'rojiOhed  divnicnd  for  the  M?conri  half  year  at  the 
rate  of  .-S  jier  cent.  |>er  annum  on  the  preference 
shart'ft  and  15  per  cent,  per  annum  on  the  ordinary 

shares   16,043 

Baaorvafand   l&OOO 

Bad  debt  reoorve   1,800 

Emptor^  penaioB  fund 

•  •«•*•••  «■ a         a  aa«  an  a«*a ■ s«a«o «a*»a  a 

CmadtormMd  to  now  peett  and  Ion  asooiittfe ......  3,831 


Hat  praiBh  aa  par  pnflfc  and 


£61.418  4  8 
£    a  d. 
31.418  4  3 

£51.433  4  8 


WEST  INDIA  AMD  PANAMA  TELEGRAPH  COMPANY. 

The  report  of  the  Director*  for  the  half-year  ended  Jnna  30 
to  oradit  of  ftvanve  to  £47,041,  againat 


0  by  Google 
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£.VJ,.f-.l,  iho  expenses  boinK  £S4.8GS.  againafc  «a8.OO0,  teviiw  » 

bjii.uic<<  of  4;'>2."73,  which,  with  £663  brought  over,  nwkw  a  total 
of  t*"irj.441.  Of  thi'S  »utn  iho  Direcl^irtt  havo  pWod  jC'i.fWW  to 
resorvc,  leaving  an  Available  baUnccof  t"21,441,  out  of  which  it  is 
profKiPfHl  to  (tay  dividemls  on  tho  first  and  gaoond  pnforanoa 
sliartv  of  iM  in  eftch  case,  and  one  on  iho  ordinary  ibinw of  la.  par 
ftbore,  tax  free,  £u,2i>5  beinf;  carried  forM.tnl. 


NEW  COMPANIES  BEGiSTERED. 

.  -=-5  «lij|iljar  Mmly  Compaar,  UaOla*.— ReRistorod 

BVlwlmiiaar.  Clark, a^  Parker,  1.  Derombiro-terrace,  Portland- 
pbea.  W.,  with  a  capital  ol  £6J0O0  in  £5  abarea.  Object :  to  cany 
an  ab  Bioeiter  tha  bnaineia  of  an  dawricity  «upply  comiiany  in  all 
tta  bCMDeiiM ;  alto  as  aiaettidana  ganarally,  macbankal  aairioeani 
••o,  RegiataredwtttKHitartielac  ■* 


J  Xlactrle  Company,  Untftad.— R«(,'i8tered  by  Gover  ati.l 
GhiMB,  71.  Quoon-ntreot,  Chaauide.  with  a  caiiital  of  £IO,0(»0  in 
St  nana.    Object «  to  acqnlta  oloetrical  and  mechanical  enei- 


iHwrfnir  biumcaMB  of  all  kiodfl^  indnding  chemical  ciucineerins. 
and  gaoaraliy  to  develop  and  work  tiiaauBa. 


CITY  NOTES. 

Weat  Cooat  of  Amerla^ 

for  OcUiber  were  jL.T.ikk). 

City  and  Booth  London  Railway.  -  '['lie  rcfj-Mpi!-  for  the  «  eek 
endinf;  Nov  erniier  S  H»  re  CTS.I,  u«  com|iai«Hl  with  i'HWifor  tho  week 
OndinK  Novi  1  l1  1  1 

Weymerach  Syndicate,  Mr,  .loftoph  Pyke,  director  of  the 
London  Electric  Sup[ily  Coi  |>nratioti,  hasjolnadthe  board  of  tha 

VVeymersch  Eleetrir  Hutter  y  .Syii<tieate. 

WoBt  India  and  Panama  Telafrapb  Company.  Tho  oati- 

va&Usd  tectiiitia  for  the  half-month  ©n<l»xJ  "Jlst  October  are  £1,990, 
a«  compared  with  £2,»41  in  the  cort  t:^|»>n<linL'  period  of  IMOl  Tbo 
Jane  rep«iipt8,  oatimatod  at  £4,7!Vr>,  rcaliHerl  1>1,S03. 

Bwau  United  Company.  —Tho  I  lii  tM-tort*  liavo  rcoolved  tO  reOOBS- 
mend  the  ahtuuholdors  to  declare  a  liivicipnd  nt  the  rate  of  6  per 
cent,  per  annum  for  the  six  iiionili.»  enrlitij;  'Mhli  September  la«t, 
and  of  a  par  rtsnt.  for  the  l  _'  uionths  undine  at  the  Mma  data, 

mnkiiii:,  lo^'ellici  u  itli  I  lie  irttcrhii  <li\  ideml  (udiuad  In  Mfty  Iwtfft 
ft  total  divitifini  fur  tho  y<  ai  of  1!  per  cent. 

Cbanxe  of  Addreaa.  Mefsr-'  Rainett,  Wynne,  and  Bamartl, 
Iftlo  of  Xew<:ri.«tle  on  Tytif.  iiifoMii  um  that  on  Nmfmhpr  2nd  they 
rcmovofi  Lo  now  woi  k.s  at  Wulkor  (  ;4ite.  .Ml  eouiiiniriicationa 
should  his  addre-vKoii  uj  Baniett,  Wyiiiie,  ami  HarnarcJ,  Vdll  Works, 
Walker,  R.S.O.,  NorthumherUuKl."  Tele^'ram!H  .thonia  be  ad  (it  ^^^►ea 

Dynamo,  Walker. '  Xhi;  uujircfit  railway  station  ia  Walker  (Jate, 
and  the  firm's  tdaphone  number  is  0,610 OB  tha  NatianlTMiphotie 
Compony's  Newoaatle  exchange. 


PROVISIONAL  PATENTS.  1891. 


18856. 
US87. 
188B0. 

18807. 


NOVKUBKK  2. 

Imprevamanta  in  the  oonatntetten  of  alaetrl«aUy-eon> 
trelMiM  laupai  I'raderickThoaiMSobaidt.Bnnbddgo- 
chambtm,  BndJgni,  Torfcahlr*, 

*"r"-T— Bi-n  HI  mttm  fitr  ■Mwiilnnmiiliiilj.  B. 
B.  P.  Hionpibieira,  8,  ^da  Paik-sata,  London. 
Iniprovenienta  In  vatna]r*pknna  onrrent  niotora  and 
dynnmea.   Siemen  Bpo*.  and  Cbmpeny,  Limited,  2S. 
8oafehaavtaa>iuii)diiim,  London. 

er  apparatna  Her  regnXatlog 
laad  far  Wgliting,  motive 
u  M^.  B«giaald  Wood,  .^'5.  South- 

■bnifaiii^,  London. 

proteettng  davleea  for  eeaeen- 

 WaUnBrradariokT^kN-andGawta 

Joaepb  PbilpotI,  46,  linodfa'a-inn-flalda.  London. 
IWiaiaaiMila  la  alaetrle  metera.     William  Frederick 
Tlafbr  and  Qooisa  Joseph  Phllpott,  46,  Lincoln'*  inn  finld?, 
London. 

lapraveaMala  la  the  manuCaoture  of  tabular  conduiu 
Mr  alaotrta  naadneton.  Geocije  Frederick  Redfern,  4, 
Bantfcitrealt  Vinabuty,  London.  {SiefrmumI  Bet-j.'mnnn  l 
(Camflata  apaddeatlon.) 

iBpravoHouln  la  atoetrle  railway  atgaala,  part  of  wbicti 
are  npplleable  to  etbar  alKnalllng  er  alarm  pnrpoaes. 
Joa<^  Ortega  y  EspinoM,  »4,  Southampton  -  butldingH, 


Noramma. 

UnC  IMllea  far  aHoUla  can.    Robert  Duttlop  Kuttall,  0, 

  Llwy.»treet,  Binnfagluoi.   (Complete  i<|>Qcifieatlon.) 

MBttt  HaiprevanientalnthaappUeation  of  oioctricity  to  varloaB 
'  Edward  Robert  Daie,  e,  t^uality-court. 


1«I3L 

189761 

19020. 
10O47. 
180SC 

19U71. 

19184. 

19162. 

19176. 

1919a 
I9«l. 

19223. 

191288. 
19814 


John  PaUnaan  anid  Howaid  Lane,  8S^  6ontlnmplon-tMiU- 
inga,  London. 


Rudolf  iMghana,  61,  Fore<atreet,  London, 
baproveaenta  la  are  eteetrle  lampa.  Thomaa  Parker 
and  Edmund  Soott  Onatave  Reee,  47,  Liaooln's-ina-fi«lda, 
London. 

NOVIHBItB  4. 

Improvomenta    la    telephenle    awlteblng  apparatus 

.Alfie^l  Kiwlin^  Bennett,  22,  St.  Albans  roatl,  H.irlaadeo, 

Improvc-moBta  In  and  appnmtaa  for  rednolng  or  eea. 
donaing  indaettaB  omBlK  JnloB  Cwpanz,  88,  f" 

Inae,  Loiidun. 
Improvemeutx  lu  rofi 
eloctrlo   lixhc    yh  to 

Xi,  n  r:;,    hi:,:.,     I.  :i::iM- 

Improvomonta  In  tho  manofaoture  of  wires  for  Lncaji. 
doecent  lampa,  and  In  eonneetlng  tbo  aald  Mrirea  to  tht 
Rudolf    Langhana,   47,  Linooln'e-inn-fiekU, 


r  rorn  and  appoTtenanoea  oMd  iB 

raphy        Honrv    Vandor  \Vt■■.|^•, 


NnvRMHKH  5. 
Improvomenta  In  or  relating  tai 
Teague.  433,  Strand,  London. 

KoTuiaER  0. 

Baottlo  Mtar.   Acthar  Moore  Tfaamnaoa  and  WilUtia 
Walter  (leraM  Webb,  Holly  Bank,  Cnws,  Chnotar. 
Improvements  In  mf  tlwff  mngnatle  leMe.  aa4  fa  MM. 
phase  altoraatlaB  anxTsntSi    Bndl  Alfred  WahlstrSo, 
4t,  Moorfields,  London. 

A  arattlpiie  tenBlaa>lbreleeMeMl6leertballeiB.  Emeit 
WiRiaei  Watltag,  88,  New-street,  Doreet-sqoare,  Loadoe. 
Iiu|M«»*«HMBla  la  ar  relating  te  aieetrle  metara.  Fiaocii 

Teague  and  Ernest  Francis  Moy,  4.13,  Strand,  Ix>ndou. 
A  polarised  eleotrioal  Indtoator.  Siemens  Broa.  and  Com- 
pany, UcDiled,  and  Alezandar  Sdgioa  S^Ioener,  88, 
Sotrthampton-balldlngfl,  London. 

laviwvemente  in  and  relating  to  eloctrlo  raUwaya. 
Jamas  Fcrimson  Munnie,  45,  Southaiupton-buil(iin^», 
Loiidon.   (Complete «|>eoitlcjttion) 

KoVSMBKH  7. 

loiprnvcmonta  In  and  ralatlng  to  tneaadesoent  eleetrli 

lampa.    Hi'ii:y  H:tiTi-'  Liikr;,  4.'t,  Soutbampton-butlduig*, 
London     I       Huciit.    liiti-  Electridteila 
System  de  Kbotiueky,  Germany.) 


BPBOmCATIONS  PUBLISHED. 

t'JSdtt.  Convartlag  alaatne  enrreata.    Ziparaowaki  and  Uui 
(Seoond  editba.)  8d. 

189a 

6176.  Soeeaiary   battarlea.    Barker.    (Woodward).  (Secood 

edition.)  M. 
17711.  DIatrlbutlen  of  oloctrlotty.    i^kimunda.  lid. 
18158.  Kleetrle  preasnrc  indirator.    Oray,  6d, 
18270.  Xleetrteal  eeadolts.   Munio,  8d. 
19239.  Beetrleswltonea.   Barton.  8d. 
1D466.  TelophoniQ  awltehlng  aRpafatai.   Baanett.  8d. 
19660.  PUtrlbutiag  eleotrleUy.  Siemana  Bros,  and  Co.  (StenMss 

and  Ualske.)  8d. 

1691. 

L^tN-  Electric  primary  batterlea.    RawUnfc  6d. 
\-iHu.  Eieotric  uioters.    Sahulka.  8d. 
I.Vi'i;   Galvanic  battery.    Finhor.    (Thompson).  6d. 
iot>2l.  S«ooadary  or  storage  battery.   Carrier  8d. 
1564.').  Celllag  bloeks  and  eut-enta  flat 
Groeoiiold  and  Kitner  .  sd 
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NOTES. 

Rverton  has  decided  to  advertiM  tar  tendan  from 

companiffl  willing  to  take  over  their  powers. 

Niinos. — A.  osotnl  electric  Ugbt  ttatioD  on  the  Farranti 
sjrttaM  hM  jml  h$t»  opeo«d  at  Ninua,  France 

Trsln  JAgbUMM  a*  tk»  OftP*.— The  Oape  Ooloay, 
it  is  stated,  wilt  iIiortl7  hvn  ill  of  ita  tnim  lighted  by 

electricity. 

num. — Tlw  £^iumIi  Pbital  and  Telegraph  OSm  at 
Madrid  will  minin  tandws  for  40^000  liiM  tabM  on 

November  25. 

Lenaes. — ^Prof.  Silvanus  Tbompeon  lectures  on  the 
"Meoaaremoiii  of  Lenaei''  on  Wednaa&y  n«zt  at  tho 

Sorif^tv  of  Arts. 

Lndlow. — Tha  qaeatioo  of  the  electric  lighting  of  tho 
boroogh  eaae  Iwfiim  tho  Ludloir  Town  Ooundl  Iwt  week, 
and  waa  nltHiMtely  nf«R«d  to  the  Watch  Committee. 

Palermo  Exhibition. — The  Italian  National  Exhibi- 
tion at  Palermo  was  opened  amidst  great  enthusiasm  by  the 
King  and  Qnaan  «f  Italy  on  Novembar  IS,  aacorted  by  an 

ironclad  fleet. 

Qtiliniiis  Watar  Powar  in  Sweden.— The  water- 
lalla  of  Trallbittatt  andMotala,  in  Swaden,  are  to  be  utilised 
for  supply  of  atoetrie  power  in  tha  towni  of  Gottambarg 

and  Norrkt3ping. 

Harbors. — owner  at  Marburg  is  intending  to 
udiaa  a  water  powar  aftoatad  naarl^  SO  odlaa  away,  which 

will  enable  htm  to  drive  hit  aiiUa  and  aupply  600  h.p. 
besides  in  the  town. 
Oaleatta.— The  chairman  of  the  Orieolal  Gea  Company, 

at  the  annual  meeting,  mentioned  that  electric  lighting  h^id  , 
made  little  progress  in  Calcutta,  and  he  thought  they  had 
nothing  to  fear  at  present 

African  Telegrapba. — The  extension  of  the  British 
South  Africa  Company's  telegraph  line  from  Mafeking  and 
Cape  Town  to  Fort  Victoria  has  now  been  completed,  and 
an  offlea  haa  haan  opened  at  Una  plaea. 

Cryatal  Palaoe  UblUtlon.— Mr.  Musgrave  Heapby, 
C.&,  has  been  appointed  to  supervise  the  various  installa- 
tions, as  far  as  fire  risk  is  concerned,  during  the  forthcoming 
alaetriaal  aihibition  at  the  Crystal  fabea. 

Cables  Factory  at  Budapest.— Mesais.  .T.icottct  and 
Ca,  of  Simmering,  Austria,  are  establishing  a  factory  for 
taltaa  and  wim  at  Bndapeat^  consequent  on  Ae  advanuges 
coaaedad  to  unportan  hy  the  Hungarian  GoTammant. 

Jonior  Kngineerinig:  Society. — The  preMidcnt's 
adt'ress  of  this  society  will  be  given  by  Sir  Edward  J.  iieod, 
on  Not.  S7th.   Ameni|st  other  papers  to  ha  read  will  be 

Olio  on  'Orodern  Ajiplicatioiis  of  Electricity  to Matallnrgy," 
by  Mr.  Geo.  C.  V.  Uolme«,  sec.  I.N.A- 

Coonty  Conncil  Oflloea. — The  Offices  Committee  of 
the  London  County  Council,  at  the  last  meeting,  recom-  ' 
mended  that  31,  Spring-gardens,  recently  taken  for  olTice 
purposes,  be  provided  with  electric  light  at  an  estimated 
coat  of  £120^  and  that  tendera  he  invited.  This  was  | 
agreed  ta 

Telephoaa  Fatant*.— The  Bell  Company's  shares 
have  risen  in  ITewToric  with  a  deeinoa  on  Tnaaday  of  the 

Patent  Office  grantmg  a  new  patent  for  Berliner  instru- 
menta.  Their  rivals,  however,  naturally  claim  they  will 
be  able  to  make  telephones  in  spite  of  this  when  the  Bell 
patent  anpiTBa. 

Institntlon. — The  next  meeting  of  the  Institution  of 
Electrical  Engineers  will  take  place  on  November  26,  when  i 
tha  diienNion  will  h«  eonUniiad  on  the  ptpar  on  *' Daacrip*  I 


tion  of  the  Btnndaid  Volfc  and  Ampara  Meter  uaad  at  the 
Ferry  Works,  ThanMt  Dittoo,"  by  Captain  Sank^  andllr. 

F.  V.  Andflrsen. 

OartMne.— Messrs.  Nicholson,  Bolton,  and  Tyler,  of 
lOOo^  Qoeen  Yiatoria^lreetv  E.01,  have,  we  hear,  pnrehaiad 

the  stock  of  the  late  Liepmann  Carbon  Company,  Limited, 
of  MillwaU,  and  are  placing  them  upon  the  market  We 
nadeiataad  that  the  plant  haa  been  aeqvkad  hy  liaaank  B. 

Bolton  and  Co.,  of  110,  Leadenhall-street,  E.C. 

Hong:  Kongf. — Tho  Hong  Koi<<t  Electric  ^A<!ht  Company 
are  extending  their  supply  of  current.  The  manager,  Mr. 
W.  H.  Wickham,  reports  considerable  incNase  in  private 
and  public  lightin*,',  and  mentions  (an  encouraging  fact)  that 
the  Chinese  seem  to  be  taking  favourably  to  the  electric 
Ught»  and  aevaral  large  native  honaea  are  Wng  auppKed. 

Slata  QjlWIIjIlll  —  The  Thuringian  slate  pencil 

industry  may  derive  great  benefit  from  tho  Frankfort 
Exhibition.  The  slato  is  peculiarly  bird,  and  borinp  were 
shown  at  the  exhibition  with,  electric  drills  which  have 
attracted  much  attention  in  the  slate  district.  With  trans- 
mission  of  power  the  use  of  these  drills  becomes  very 
feaaible. 

Electric  Coal-Cutters.  —  Tho  General  Electric 
Traction  Company  have  had  for  some  time  electric  coal* 
cutten  at  work  in  northern  eollieriee  with  great  aaeeaaa. 
Repeat  and  modified  orders  of  these  have  been  received, 
and  the  introdoction  of  electric  cutters  is  regarded  as 
solving  the  problem  of  gaining  ooal  in  many  seams  not 
otherwise  worth  working. 

Arc  Lampa. — Nearly  300  Brockio-Poll  arc  lamps  have 
been  sold  during  the  last  month.  This  figure,  though 
nothing  Uka  ao  luge  aa  eaa  be  shown  by  makan  in  tha 
States,  is  indicative  of  the  increase  of  arc  lighting,  and  now 
that  schemes  for  public  thoroughfares  lighting  are  coming 
forward  pretty  rapidly,  tha  figorai  may  go  up  otmaidenbly 
higher  during  the  next  year. 

Oalats. — With  reference  to  the  notioes  issued  reepeeling 
tenders  for  the  construction  of  tramweya  at  Galati,  the 
Secretary  of  State  for  Foreign  Aflairs  has  now  received  a 
map  of  Oalatf,  showing  the  route  of  the  proposed  lino  of 
trjiuiways.  This  map  can  ba  inspected  on  personal  applica- 
tion at  the  Commercial  Department  of  the  FoMign  OCBeei 
between  the  hours  of  11  and  5. 

Autoimatio  WeiclMrs. — It  has  been  decided  by  Lords 
Jiistjeea  Lindley,  Bo  wen,  and  Vty,  in  the  Court  of  Appeal, 
that  the  mere  difference  of  having  the  "penny  in  the  slot" 
to  make  electric  contact,  instead  of  imparting  mechanical 
movement  in  the  antomatie  weighing  maehine,  ia  not 
sufficient  to  constitute  a  valid  patent,  and  that  the  ai|ti>> 
matin  wrichiii-j;  muchino  patent  has  been  infringed. 

Edison  Eltiotrio  Trains.  The  Engiiueiing  News,  in 
reference  to  tho  alieged  atatemento  m  to  driving  trains  by 
low-tension  electricity,  3ay<;  thnt  instead  of  three  stations 
of  1,200  h.p.,  or  a  toul  of  36,000  h.p.  mentioned  by 
Edison,  400  times  500  kp.,  or  V)0,WO  h.pi,,  would  be 
ror|uire<l.  A  current  representing  12,000  h.p.  even  would 
weld  a  pretty  thick  bar  of  iron,  and  "  the  rails  might  carry 
it,  bnt  how  abont  the  joiala  t ' 

Dnndoe  Xnatitate.  —  Some  extremely  interestitig 
papers  are  arranged  to  be  given  before  that  enterprising 
aaaooiation  the  Dundee  Inatitute  of  ArehHeeture,  Seience, 
and  Art  dmring  the  coming  session.  Among  iheaa  an 
papers  on  December  10  by  Mr.  F.  Qrant  QgUvie,  1I.A., 
Principal  of  Heriot  Watt  College,  Edinbui^h,  on  "  Eleetiio 
Lighting  of  Houses  " ;  and  on  January  24,  1893,  bj  Iff. 
Ititchie,  of  London,  on  "  Electric  Light  Supply." 

BiratalL — An  extensive  installation  of  electric  lighting 
baa  jut  been  coaiplatad  at  the  BjrslaU  Print  Weeks  by 

uiyui^co  bv  Google 
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the  Ibnoheitor  Edisoo-SwaB  Oonpuiy.   The  eumot  h 

feiMratad  by  an  Edison-FopVinRon  r^ynimo,  making  1,100 
rwototiont  per  minute,  giving  180  amperes  at  105  rolts, 
Hid  dfivw  hf  »  special  horinntat  eoodmaiog  engioeb  07«r 

100  lamps  arc  cli^tribiit^xi  over  the  coIoOT'iiriiitiiig  and 
engravirg  ro' rus  anri  the  mechanics'  shop. 

Thomson  Motors. — An  intereiting  indication  of  the 
progreai  of  eleetrieal  mattera  ii  dlbrded  by  tke  figures 

giYen  of  thn  nnrnhnr  of  mrtnr?  made  by  the  ThoUQSOn 
Meter  Uompany,  oi  New  York.  On  Nov.  3,  1887,  it  had 
naanbetand  MO  natan ;  an  Iba  aatna  data  1888, 8,(80 ; 
mo.  1,860;  1890,  10,000;  and  to  Nov.  2,  1891,  20,000 
meters.  The  aombar  of  metan  aold  waa  10,000,  aod  a 
ealafantioa  waa  keU  at  wUeb  the  natar  10,000  waa 

Cfroydon. — The  in?t.j»!liition  it  Mr  RwHord's  house, 
rark  hill  road,  Croydon,  which  wo  mentioned  a  year  ago,  is  a 
neat  example  of  private  house  lighting. and  haa  baan  ranoing 
with  satisfaction.  There  is  a  I  h.p.  nominal  gas  engine,  by 
Gampbell  and  Co.,  Halifax,  a  one-unit  Elwell-Parker 
dynuno,  99 1*11  &P.B.  etanga  eaUa,  with  Bartauuin  and 
PiTiiin  .-immoters  and  voltmeters.  The  installation  com- 
prises 39  lights,  8  cp.  to  32  cp.  It  was  carried  out  by 
HaMta.  CkllMaii,  FMo,  and  Badlmd,  af  Hattoa-^wdan. 

Keotrlo  Light  OB  tt»  WtUMmA  RAllwttr— The 

Midland  Railway  Company  are  taking  steps  to  introdnce 
aUe^c  lighting  very  largely  for  the  working  of  the  goods 
tnffla.  na  difflentty  of  niaUag  up  and  dSitoibntinf  tha 

goods  trains  at  the  great  dep/^ta  at  London,  Manchester, 
Birmingham,  Derby,  Leeds,  tuid  other  centres  will  be  very 
aenddanMjr  raduead  tf  alaotridty  tie  aohatitutad  for  fltfiil 
^alaape,  rinr?  it.  is  believed  that  installations  will  hcforo 
long  be  introduced  at  the  majority  of  the  ])rincipa!  sutions. 

Induotion  in  the  City. — The  engineer  of  the  City  of 
IfOndoD  Electric  Lighting  Company  haa  applied  for  tha 

London  County  Council's  sanction  to  the  use  for  three 
waaka,  in  the  Queen  Victoria-street  subway,  of  two 
aidkary  tranrfonnan,  lor  the  purpoae  <d  aMkfng  oartain 
experiments  -.vith  reference  to  the  possible  effect'?  of  induc- 
tion by  the  electric  light  mains  about  U>  bo  laid  in  the  City. 
Sanation  waa  given  under  prn|)tir  conditiona  of  eoatrol,  and 
with  the  request  that  the  resnlta  of  tba  asparinaanti  ba 
communic'-tecl  tg  the  Council. 

Felsted. — Tbo  installation  of  the  electric  light  at 
Felated,  which  has  just  been  completed,  is  of  a^iaoial 
interest,  is  being  the  first  public  school  in  thn  rountry  to 
be  BO  lights.  The  work  has  been  carried  out  by  Messrs. 
Drake  and  Gorham,  who  hava  baan  oeeupiod  at  Felsted 
since  July.  The  electricity  is  generated  by  a  double  set  of 
anginaa  aod  dyuamos,  and  there  is  an  accumulator  battery 
of  ftS  aalla.  Tbara  ara  in  all  S85  ineaodaaaaot  kunpa  naad 
to  light  the  "chool  buildings,  including  house  rooms, 
dormitories,  schoolroom,  chapel,  and  gymnasium,  all  the 
kunpa  being  with  froatad  balbai 

ProiKHMd  Uaotrio  Tramwi^  at  Favtih.— The 

Perth  Police  Comroission  at  a  siM-cial  meeting  hold  last  week 
bad  under  coosideratiou  a  letter  from  Messrs^  liobortt^on 
and  Oampatar,  soliciton^  on  bahnU  of  tba  promoters  of  a 
company  applying  for  consent  to  lay  a  tramway  from  New 
Soone  to  tba  CHa^ow-roaU,  PerUk  In  the  letter  the 
alraati  thnogh  whUk  it  ia  propoiad  to  lay  tha  traaiway 

were  det^iiled,  nntl  it  wav?  stated  that  the  mode  of  tractinn 
ioteiMied  to  be  applied  was  electricity.  After  ^naiderable 
dinwarinn,  tba  aannnnnieatiaa  waa  tanitlad  to  tha  Oonimis- 
sion  in  committee  to  ooMkUr  and  Mport  to  a  inaating  to  be 
held  that  day  mootb. 

.  Laactli  «C  BMtate  W»vm«— M.  PoinearA  haa 
trwflmigii  la  tha  Fiandi  ^Vfr^fmitr  daa  Safanoia  tlinl  H, 


Blondlnt  baa  maaBUiad  by  naw  RMtbod  tba  langtb  ol  wavaa 

of  electric  oscillations,  and  that  he  has  found  that  this 
length  is  proportional  to  the  square  root  of  ^e  capacity, 
and  to  that  irf  tha  adf-indnction,  aa  required  by  Bbe  Wn. 
Thomson's  formula.  The  mean  of  bi^  rTporinjents  has 
given  for  the  apaad  of  propagation  of  electric  wavaa  in  a 
metallic  win  a  flgora  not  greatly  diffiuant  to  tha  apaad  of 
light — a  difference  less  than  can  be  accounted  for  by  errors 
of  observation.  The  result  i«  oonfinnatory  of  Maxwell  s 
theory  that  light  ia  Aam  to  altamala  eulMta  of  extremely 
short  periodieity. 

Leamington. — There  seems  to  be  not  much  field  for 
the  Aurora  Electric  Light  Company  in  Leamington  at 
pmant  Tba  town  dark  at  tha  lut  maating  of  the  Town 
Council  having  read  a  letter  from  that  company  offering  Ui 
supply  the  light,  Mr.  Councillor  CrowtberDavies  remarked 
that  tha  Conneil  were  rid  of  tbia  alaelrie  light  and  intaadad 
to  remain  rid  of  it.  "  Give  a  dog  a  lad  name  " — the  proverb 
is  somewhat  musty.  0  pioneers,  wliat  troublea  have  ye 
laid  in  store  hy  tba  advocacy  of  tba  16-e.pk  **red-bot  baJiv 
pin  "  for  street  lighting.  Even  Aurora,  with  all  her  charms, 
is  now  tabooed.  However,  it  appears  that  only  3D  shares 
out  of  25,000  at  SI  «ra  paid  up  in  *•  AnrocM,"'  ao  poiaibly 
not  much  harm  iadona 

LineiT  Tramway. — We  are  sorry  to  hear  that  Mr. 
LincfT,  the  cntorpriising  initiator  of  the  magnetic  continuotu 
closed-conduit  system,  has  been  kept  baek  in  bia  waA  by 
illness.  Mr.  LinefT  has  lately  been  engaged  in  au 
interesting  investigation  with  regard  to  the  inaalaUng 
propartiaa  of  rariona  binda  of  eombinationB  of  aapbalta 
under  extreme  climatic  conditions  of  wet,  cold,  and  heat 
This  is  comparatively  fresh  ground  for  experiment,  aa  until 
the  praiant  only  tha  maebmical  propartiaa  of  a^ihalta  bava 
been  studied.  We  are  pleased  to  see  that  the  Acad«imie 
Pariaiaone  doe  Inventeura  Induatriels  has  conferred  upon 
Mr.  Lioaff  tha  dipknna  of  honour  and  their  great  gold  aaadal 
for  his  magnetic  tramcar  eondnetor. 

Brooka  Oil  Syatem. — We  are  interested  to  reconl 
the  practical  instances  oi  use  of  Brooks's  oil  insulation. 
Thioe-quartcrs  uf  a  mile  have  been  raaantly  supplied  to 
Ashton  Court,  Clifton,  consisting  of  fonr  strands  of  ^^/^  and 
four  telephone  wires  in  rough  serving  of  jute  pulled  into 
irantubaa.  Tha  oablea  were  for  tha  trannniaifon  of  alaatrie 
light  and  power  through  the  grounds  to  the  mansion.  This 
is  one  of  several  iustallatioos  lately  supplied,  and  in  no  case 
baa  any  aomplafait  baan  taoaivad.  Thara  b  an  inpoctaat 
point  to  notice  with  reference  lo  this  system,  and  this  is 
that  the  actual  life  oi  the  pipe  is  largely  increaaed  by 
raaaan  of  tha  oil  in  tba  intaiior  praranting  oxidiaatioa, 
which  is  not  the  case  with  any  oUmt  dcawiqg-ia  qfafeOM. 

City  UghtiBg.— At  the  conclusion  of  the  meeting  of 
the  Commissioners  of  Sewers  at  the  Guildhall,  on  Tuesday, 
Colonel  Haywood  (the  mginaar)  annottuced  that  he  bad 
just  receive<l  a  most  importa'it  communication  from  the 
City  of  London  Elecinc  Ligbiuig  Company,  entrusted  with 
the  OMryiug  out  of  the  street  lighting  in  the  City,  prajring 
for  an  extension  of  the  time  allotted  thrm  fur  fulfilling 
their  contract.  The  letter  in  question  was  not  read,  as 
them  wara  oidy  a  faw  mauban  praaant^  but  tba  aunownaa- 
mont  gave  rise  to  expressions  of  surprise.  It  was  ultimately 
resolved  to  print  and  circulate  the  letter  among  the 
nenbara  of  tba  Oourt  at  tba  aarUaat  poanUa  monwnt. 
Tho  subject  is  likely  to  lead  to  n  lively  daliata  at  tha 
next  uieetiug  of  the  Court  a  fortnight  hence. 

■tontrle  Omn  in  Furin.— Tba  Oompagnie  dat 
Tramways  Nord,  saya  tha  JBulldin  International,  will 
shortly  inaugurate  a  new  service  of  cars  between  the  Of^ra 
and  Saint-Denis.  The  cars  will  be  run  by  electricity  by 
mana  of  I^nNnt^Ody  aemnmhitoia  anppUad  by  th« 

uiyui^L-O  by  GoOgle 
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Soci^t^  {wr  le  Travail  £l«ctriqae  des  M^tauz  at  a  price  ot 
16&  {Mr  Qir  IdtooMtra— W7,  S*16d.  per  cur  nil*.  Tbis,  we 
suppose,  is  for  the  supply  and  raaint«tianco  of  batteriea 
only.  The  route  has  several  severe  gradients,  between  the 
RoA  FkttboniiK'Moiitniartn  and  tli«  Roe  Boehechooirt  the 
.:r:idient  is  .')-5  per  cent  ,  or  one  in  18i.  Tho  lino  is  six 
kilometres,  nearly  four  miles,  in  length.  The  result  of  this 
fortliOT  intTodvctioa  of  rtoraga  can  will  b«  ««tdi«d  with 
great  interest  both  in  Ftvm  mi  in  tbtt  oottntly. 

Anti-Solphurie  Enamel. — Acid  «pray  from  .i  battery 
of  accumuUtors  is  a  great  deteriorating  agent  where  metal 
fittings  and  bmaa  or  coppor  eoodaeton  m  aboat  Meam. 
Griffiths  Bros,  and  Co.,  of  Macks-road,  Bermondsey,  appa 
reoUy  "at  request  of  Mewn.  Crompton  and  Ca,"  set  to 
wwk  mkI  inTented  an  aatl-milpbOTie  acid  enaaNl.  whieli  u 
now  laigely  used  in  many  electrical  works.  For  coating 
woodwork,  iron,  and  copper  in  the  neighbourhood  of 
batteriee,  it  moiu  to  1tav«  proved  itself  tliorooghly  snc- 
ceasful,  and  the  long  list  of  names  of  electrical  firms  using 
this  enamel  shows  its  popularity  and  uaefolneM.  £ven 
with  strong  snlphorie  add  It  whl  nmt  for  woefa.  At 
Kensington  Court  they  seem  to  find  it  a  perfect  protection 
againatacid  apny.  It  ia  applied  exactly  like  Tamiab,  in 
black  or  other  coloun. 

Sonth  London  Raflway,— Two  new  fljemens  loeo- 

motives  will  shortly  be  added  to  the  present  set  of  olcclric 
locomotives  on  the  South  London  Kail  way,  and  others  will 
be  added  m  die  IniBe  neeaaaitatea.  One  of  tbeao  has 
already  been  tested  and  the  other  is  road}-  fnr  delivery 
Various  alteratioos  in  detail  have  been  made  in  the 
arranfementa,  naking  the  deetrle  h>eoiiiotiv«  ctOl  more 
Hke  a  steam  locomotive,  and  embodjing  certain  simplifica 
tiooa  of  management  and  driving.  The  f onndations  of  the 
new  generating  en^e  are  now  fixed  and  the  enghie  ia 
expected  to  bo  erected  shortly.  The  number  of  new 
electric  railways  proposed  to  be  built,  as  mentioned  elae- 
wlierai,  aattna  to  bo  eondnaTo  proof  of  the  favour  with 
which  the  underground  electric  railway  traction  iahMMniog 
regarded  in  engin<»ring  and  financial  circles. 

Heyl  Accumulator. —In  the  accumulator  introduced 
by  M.  (r.  E.  Heyl,  the  electrodee  are  composed  of  com- 
binations of  plumbic,  chromic,  or  tun^ic  acids  with  calcium, 
barium,  or  stoooiium.  To  increaae  the  coefficient  of  output 
and  eapadty,  tho  InTentor  oaee  flure  pertieDlarty  eom- 
pounds  of  calcium  and  lead  for  the  reason  that  these  are 
easily  oxidisable.  The  combination  CaPbO^  corresponding 
to  68  per  cent  of  peroxide  of  lead,  eonlafna  4*M  per  cantk 
of  active  oxygen.  The  other  alkaline  earths,  or  of  baryta, 
«r  atrontium,  fomiah  analogous  compounda  applicable  to 
tho  purpose.  Baaidea*  the  advantage  raeidting  from  the 
chemical  nature,  the  compound  CaPbO,  won  11  afTer  a 
fairther  valuable  property  in  its  poroaity  ;  it  might  replace 
tho  diaphragm  employed  to  separata  Aa  abnaala  «f  «<lk. 
The  analogous  compounds  of  chroMimi  and  tttBgakan  can 
bo  employed  in  the  samo  manner. 

St.  Panoras  Mains. — Prof.  Bobioson,  engineer  to  the 
Yestry  of  St  Paneiaa^  haa  written  to  the  London  County 
Council  with  reference  to  the  precautions  which  the  Vestry 
proposes  to  take  to  prevent  risk  of  accident  from  the  electric 
HghtiBK  MUea  which  are  being  laid  down  in  the  pariah. 
It  is  Kurpr-tcd  that  where  the  high-tension  cables  pass 
through  the  boxes  they  shall  be  guarded  by  a  semicircular 
abottoware  cover,  eseept  in  tboee  faw  eaaea  where  it  may  be 
found  diflRcult  to  fit  the  cover,  and  in  these  exceptional 
inatancea  it  is  propoited  that  sabatantial  wooden  caaing  shall 
be  tiaed.  By  adopting  tbeaa  noMia  it  ia  axpeetad  that 
contact  between  rho  c&bies  and  tho  iron  manhole  covers  of 
the  atreet  boxea  will  be  rendered  abadiiitely  impoaaiUa. 
Tbaaa  angmaaiimw  ai>  apptovad  by  Major  Oaidaw,  haa 


looked  iuto  the  subject  on  behalf  of  the  Board  of  Trader 
and  liave  alao  teealved  the  approval  of  tibe  London  Ckmntgr 

Council. 

Itooc-Dlataaoe  TolepbooM  la  AwtndUki—Tb* 
Mdbmme  Argus,  October  5,  aaya:  **An  intereating  tele- 
phoning experiment  was  made  in  Melbourne  during  the 

week,  when  the  Postmasters  General  of  Victoria  and  South 
Australia,  with  their  principal  executive  oSicers,  succeeded 
in  ^tabltsbing  conversation  between  Melbodma  and 
Adelaide,  a  distanre  of  500  miles.  The  (lovemments  of 
the  two  colonies  have  just  completed  the  suspension  of  a 
copper  wire  (known  technically  as  a  '  number  twelve,'  and 
rather  more  than  an  fijrbth  of  an  inch  in  thickness),  whii:h 
ia  to  be  used  for  the  new  quadruples  telegraphic  instru- 
ment ;  and  the  idea  aaggoatad  itaaU  of  aeeing  what  eonld 
be  done  with  the  telephone  over  the  wire.  For  nvor  an 
hour  an  animated  conversation  was  carried  on,  and  the 
chimaa  of  the  Adebide  Peat  Ofllee  dock  ware  diatinatly 
heard  in  Melbourne,  nr.d  t-^  rrr^ui.  The  instruments  used 
at  Melbourne  were  the  Uuoning,  Berthon,  Berliner,  and  the 
Blake,  and  the  two  fbroMr  were  found  moat  effiaetive." 

LMda  nMhrto  Vinwivray.— At  a  aaeeting  of  the 

Highways  Committee  of  the  I^ocds  Corporation  on  Wed- 
nesday, Alderman  Firth  presiding,  commnoicationa  were 
read  from  the  Board  of  Trade  reapeetiqg  the  leeent  inapeo- 
lion  by  Major  Oencrn!  Hii*r-hir<!on  and  Major  Cardew  of 
the  Boundhay-road,  jB«cketb-atreet,  and  Uarebills-road 
tramway.  Aoeompanylng  theee  wore  the  neeeaaary  Ck»vem> 
ment  certificates  for  tho  working  of  these  routes.  A";  brar'n  i' 
on  the  question,  it  may  be  mentioned  tbatat  the  same  meeting 
a  reaolntioB  waa  paawd  requeeting  tlw  FarHanwntary  CSoin' 
mittco  to  insert  a  clause  in  tho  new  Consolidation  Bill  giving 
tho  Corporation  power  to  either  lease  the  tramwaya  of  the 
borough  to  the  traniwayt  company,  or  to  acquire  them  and 
work  them  themselves.  It  is  hopeful  to  find  the  interest 
already  being  taken  by  other  corporations  in  this  enterprise 
is  beginning  to  ahow  itaelf.  A  d^olatiQB  of  the  Wigatt 
Corporation,  headed  by  }Sx.  Oee,  ohairBiail  of  the  syndicate 
which  has  bought  the  tnuuways  in  'Wpii,went  over  the  line 
la»t  Saturdwy  with  satisfaction. 

IPotogravhiaff  Kaaaa. — An  interoatiog  fight  went  on 
a  few  weeks  ago  over  the  racing  reports  of  the  Jockey 
Club,  New  York.  The  proprietors  of  the  club  refused  to 
give  informatkm  to  thio  Weatam  Telegraph  CkNnpaoy 
unless  for  heavy  |Miyment,  which  they  would  not  pay. 
All  sorts  of  devices  were  tried  to  circumvent  the  club- 
pigeons,  towen,  and  aungglad  wfrea  Pinhertonli  dfltM>- 
tives  stopped  this,  but  at  last  for  four  1  ly  -  re})orte  were 
published,  and  the  method  at  laat  discovered  revealed  a  noat 
ingenious  system.  The  eoaebman  of  a  private  caniaga  had 
a  hat  fitted  with  a  tiny  incandescent  lamp,  the  flashes  from 
which  were  read  by  meaoa  of  a  teleaoqpe  on  the  top  of  a 
hotel  at  a  dirtaneo,  a  man  being  atationed  with  red,  blaeh:, 
and  blue  flags  to  mean  "  out  of  focus,"  "  repeat,"  "  8to[),"atMi 
so  forth.  No  signals  except  thoae  in  the  hat  were  made  at 
the  carriage,  and  the  fladMa  war*  inviaiUo  «x»a|*  hi  tito 
line  to  tho  laleaoopa  Tha  Woatem  Oompany  were  satisfied 
the  ?rb?mo  wonid  have  continued  to  work  aaoeoarfoUy  if 
someone  had  not  lot  the  cat  out  of  the  bag. 

Flra  «t  LataVf  WtaHM,  aad  Dowa*^— Tha 

premises  in  the  occupation  of  Mcsnj.  Laing,  Wharton,  and 
Down,  at  the  rear  of  82a,  New  Bond  street,  were  destroyed 
by  fire  on  Ttteaday,  tho  damage  being  eatimatod  a*  vpwarda 

of  £8,000.  The  building  conpi=*„>  of  frrir  floors,  :irii-?  it  was  in 

the  first  of  theee  that  the  fire  broke  out,  fiames  being  observed 
abont  half  paat  nine  by  a  aervant  in  Haandi  of  ToBiaoiii- 

yard.  Tho  confl  iL^r  iti o;i  spread  w'-.ih  rtj raarkable  quicknesB, 
and  although  the  alarm  was  promptly  given  by  the  p<dioa 
aad  aa  promptly  responded  to,  tha  hdhlinii  waa  wall  alighl 
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lome  minutes  before  the  arrival  of  the  flrsmen.  Tlmihi  to 
a  good  supply  of  water  from  the  Qiaiid  Jouotioil  Water 
Works,  the  danger,  which  at  one  time  seemed  imminent, 
of  the  fire  spreading  to  adjoining  buildings  was  averted.  In 
let!  than  an  hour  and  a  half,  bo««VW,  ike  premises  of 
Messrs.  Laiiig,  Wharton,  and  Down  were  flitted  from  top 
to  bottom,  and  their  valuable  property  destroyed.  They 
am,  bowtvw,  mldiig  wnuigMimita  which  will  enable  them 
to  oy^<»ite  orders  promptly  tm  ev«r,  if  frionda  will  give 
them  a  tew  days'  grace. 

St.  Pancnis,  and  Charing  Cross  Railway  has  notified  its 
intention  of  seeking  powers  next  session  to  construct  an 
nndergroond  ndlway  iron  Kmpitoad  to  ClHurlng  Oross, 
the  line  of  route  following  as  nearly  as  possible  the  main 
ttiorooghfares  between  Charing  Cross  and  the  north-western 
flubarb  —  vis.,  TottttihMB  OoortHKMul,  HampBtead-KNtd, 
Camden  Town,  and  Haveratock-hill.  The  necessary  plans 
and  specifications  will  be  depotitod  with  the  officials  of  the 
Houtee  of  Parliament,  the  London  County  Council,  and  the 
various  local  authoritiM  eoncorned  by  the  proposal  this 
month.  The  City  Commission  of  iSewers,  on  Monday,  gave 
instructions  for  the  posting  of  notices  in  the  City  with 
r^pect  to  the  proposed  railway  from  Waterloo  to  the 
Mansion  Hoir^c,  t'i«?  exl-en^ioti  of  the  Central  London 
liailway  from  ihe  i'ouitry  to  Liverpool  street,  the  con- 
•truotion  of  e  line  Iniii  Fiosbury  Park  to  Moorgate-street, 
and  the  Islington  extension  of  the  City  and  South  London 
Railway.  In  all  of  these  there  will  be  two  separate  tunnels, 
Mid  deetricity  will  be  need  ee  motiTe  power. 

WtiagVW  Tramwaye. — The  all-important  question  et 
the  present  moment  in  Glasgow  of  the  transfer  of  the  tram- 
ways to  the  Olaagow  Corporation,  was  very  fully  discussed 
et  the  meeting  of  November  12th,  and  the  decision  was 
come  to  by  the  overwhelming  majority  of  49  against  six 
that  the  tramways  should  be  bo  trauaferred.  The  com- 
mittee are  inetmctcd  to  cooeider  end  report  u|K>n  the 
Scheme  for  runninj^  tlu*  tramway  by  means  of  mechanical 
motors,  and  to  make  arrangements  for  testing  the 
aame  in  a  pnutietl  manner.  This  deelsion  ie  vwy 
satisfactory  from  several  points  of  %'iew'.  It  is  no  gecrot 
that  the  present  tramway  company  works  its  men 
far  too  loi^;  hoitn,  and  ^  aerriee'  night  be  greatly 
improved  while  the  prc~rri'  dividend  was  at  the  rate  of  9 J 
per  cent.  The  Glasgow  Corporation  have  recently  taken 
mndi  palna  to  obtain  the  bait  information  upon  eleetrieal 
traction,  in'!  it  i-^  irreatly  to  be  hoped  that  the  ex|)eriment8 
to  be  undertaken  will  molt  in  the  establishment  of  an 
eleetrle  earviee,  wlneh,  if  earned  mb,  wfll  be  one  of  the 
most  extensive  yet  proposed  in  Gieit  Britain. 

St.  Jamofl's  Park. — An  application  has  been  received 
from  the  Electricity  Supply  Corporation  by  the  London 
Oonnty  Oonneil  of  intention  to  lay  down  and  construct 
street  boxes  along  sides  of  and  across  Spring-gardens  and 
the  Mall,  St  James's  Park.  With  ihe  Mall  the  CooncU 
have  noOing  to  do,  that  place  being  nnder  the  juriadietion 
of  Her  Majesty's  Office  of  Works ;  but  as  regards  the  other 
pari  ihe  proposed  works  are  of  the  same  nature  aa 
previeoily  earned  ont  by  thie  eompany,  and  tihe  eommittea 
recommend  that  the  sanction  of  the  Council  bo  given  to 
the  worlu  referred  to,  so  far  as  such  noiiee  relates  to  plaoee 
within  the  jnriediotioa  of  the  Oonneil,  upon  eondition  tlutt 
the  company  f^ive  two  days'  notice  to  the  Council's  chief 
engineer  befwe  oommencing  the  work;  that  the  mains 
■ball  be  hid  tn  the  feotwaya  wherever  it  ia  foond  pnwtieable 
U)  do  so  ;  that  the  concrete  floor  of  the  road  boxes  shall  be 
made  dis,  ibiek ;  that  the  York  stone  on  the  top  shall  be 
4faL  thkk;  tkal  the  briokworii  of  the  bona  abaU  be  9in. 
and  thai  the  longitadiiMlgiidmoiiiUtlit 


ihall  be  laid  in  Sin.  atone  tempbteethe  foUthidaieeaoi  the 

brickwork. 

Electric  MiBingr. —Electricity  versus  comprised  air  w»s 
a  topic  at  the  general  meeting  of  the  South  Wales  Inetitnta 
of  En^eers  on  Tuesday.  Mr.  Albion  T.  Snell  presented 
a  paper  on  "Electric  Work  in  Mines,"  and  at  the  luncheon 
bo  said  thai  the  main  object  he  had  in  view  was  the  reduc- 
tion of  eoBt  «f  getting  and  ndsing  eoel.  ffitherto  electrici^ 
bad  only  been  used  on  any  scale  for  pumping  and  hauling, 
but  in  the  near  future  they  hoped  to  get  the  coal  by  the 
same  means.  In  Torkihire  they  were  experimentally 
working  a  machine  constructed  to  work  at  the  height  of 
24in.  by  39in.  wide  at  20  yards  an  hour,  a  speed  already 
realised,  eo  tbnt  the  eoet  would  be  materially  redneed.  In 
Welsh  coal  the  scam.s  W3re  thicker,  but  where  seama  were 
thin  the  meohaoical  coal-cuiier  was  a  great  advantage. 
Further,  raeh  a  maeUne  would  not  join  the  atrike,  and 
might  be  used  as  a  reserve,  while  it  would  certainly  in 
many  cases  get  the  eoal  cheaper  thau  by  manual  labour. 
With  reference  to  efficiency,  Mr.  Snell  etatad  Huf  Imd 
succeeded  in  demonstrating  that  electricity  would  pump 
water  or  haul  coal  with  an  efSciency  which  was  something 
like  double  that  obtained  by  compressed  air.  Mr.  Archibald 
Hood  immediately  ofliMMd  to  take  several  electric  plants  if 
Mr.  Snell  would  demonstrate  thia  faoi  to  him.  We  hope 
the  contract  will  come  ofi. 

Liverpool  lBntid]*ti«nMi.>-We  give  the  loltowing 
additional  particulars  of  the  important  installation  that  has 
just  been  completed  at  Messrs.  Henechsberg  and  EUia'a  new 
premises,  Liverpool,  to  which  we  alluded  last  week.  The 
installation  was  carried  out  to  the  specification  of  Mr. 
Thomas  L.  Miller,  A.M.I.C.E.,  M.I.M.E.,  7,  Tower- 
buildings,  Liverpool,  uud  under  hi.?  superintendence.  It 
consists  <rf  a  Croasley  gas  engine  fitted  with  their  patent 
.?olf  starter,  and  caoable  of  dcvelopinf^  26  h.p.  on  the  brake. 
This  drives  a  Tyne  dynamo  of  the  four-polo  type,  the 
current  from  which  is  led  to  the  main  switchboardt 
supplied  by  Messrs.  Munroe's  Manufacturing  Company, 
of  Glasgow,  and  thence  jpassea  through  six  double- 
pole  ewitehee  with  doabl»|tdie  enfrenta  to  Urn  wiout 
circuits  throughout  the  building.  The  i:T^t:'.ll3tion  con- 
sists, in  addition  to  140  glow  lamps,  of  two  10-ampere 
are  lampa  ranning  in  mrim,  and  two  Kkmpere  haipe, 
running  in  parallel  and  in  series  with  the  20  ampere  mast^ 
bead  l^hi.  Two  &«mpere  arcs  are  also  used  for  the 
doorway,  and  four  S^mipere  am  running  in  parallel  and  ia 
series  with  a  20-amjiero  arc  lamp  fitted  on  a  IG'n  jirojectflTi 
fixed  on  the  tower,  sending  its  rays  ilirougb  four  wiodowa 
over  the  eity.  The  lampa  an  tm  from  a  llO^lt  ciieitii 
As  mentioned  last  week,  Memn.  A.  Hall  and  Ook  were  the 
contractors  for  the  work. 

St.  Pancras  Station. — The  St.  Pancras  central 
station  started  anppljrii^;  a  few  lamps  last  week.  This 
station  promises  tn  he  a  great  success,  if  the  demand,  which 
we  understand  has  arisen,  ia  found  to  coniiaae  and  increase. 
One  irm  elone  baa  wired  henaaa  for  between  ^lOOO  and 

3,000  lamp"^  in  this  district.  It  is  true  this  is  a  local  firm, 
but  there  must  be  several  others  who  have  done  almost  as 
moeb,  and  at  thia  rate  the  S0,00O-lamp  eapaeity  will  aeon 
be  exhausted.  Some  of  the  arc  lamps  on  standards, 
tastefully  designed  by  Messrs.  Johnson  and  Phillips,  are 
abeady  erected,  apparently  to  tiie  satisfaction  of  eyeryon& 
Messrs.  Raker's  laiL--  .^li op  at  the  corner  of  Tottenham 
Court-road  is  fitted  with  46  arc  lamps  (iastalled  by  Jdeasis. 
Sharp  and  Kent)  waiting  for  the  cnirent.  Tide  eoraer 
will  be  a  perieet  bUze  of  light  when  ihe  lamps  are 
lighted.  The  shopkeepers  of  Tottenham  Ooort-road  will  Inve 
both  public  and  private  lighting,  and  thia  wide  imt  soma* 
what  dimiy  thnraoghfaie  will  eoon  be  one  ol  tiie  beat 
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lighted  in  LondoQ.  This  cannot  bat  have  an  ofleot  on  die 

shopkeepers  of  Ham psteaH -road  and  other  pLiccs,  an<]  the 
currant  of  tho  St.  Pancras  Vestry  will  bo  sought  with 
entreatiM.  Th9  low  pnco  por  iin{t|  6d«  if  wo  PonsnilMri 
ha«!  ranscfl  tnisf^ivings  to  arise  in  Bomo  electrical  engineers' 
miiids,  but  a  full  load  will  we  hope  yield  a  fair  profit^  and 
cum  tba  emnph  «f  St  Piuwru  to  be  widely  imiteted. 

Ovwriiead  WIra  BMtrte  Ow«.— Tbe  General 

Electric  Traction  Compiiy,  besides  ;ateiitioii  lo  accumil- 
lator  traction,  which  it  is  to  bo  hoped  will  shortly  result  in 
Ihe  estabUshmenb  of  atonge  car  wrrieeo  in  tbe  Kortb,  have 

also  given  their  endeavours  towank  overhead  conductor 
•yatems,  and  have  issued  a  small  luuuphiei  describing  the 
advantagea  of  tbeee  electrio  can.  Tbe  lampblet  it  not  a 
te<:hiiica]  one,  but  is  intended  to  interest  tramway  man^ets 
aad  municipal  authorities,  and  bring  the  advantages  of 
electric  tnwtion  in  one  form  or  another  before  tho  public. 
It  ia  illusirat^  with  some  te^y  illustrations  of  electric  cars 
peering  by  suburban  residences,  with  h  uidsornc  pole^  down 
tbe  road.  They  think  the  cost  shouUi  cciuinly  ho  less 
than  3d.  to  S|d.  a  car  mile  for  70  miles  each  a  day. 
The  cai  on  the  ovpihei  !  jy.steni  WfUild  bo  2i  tons  lighter 
than  Liiut  with  fitutagu  cells,  and  ID  cascs  where  the 
line  miglit  have  wirM  iritlumt  diffieolky,  aueb  ea  in  aoburban 

districts,  it  would  have  the  advantage  of  h->s.^  wear  and  tear 
on  the  rails,  besides  cheapness  of  maintenance.  The 
compeny,  in  the  oonoluding  parnf^pb  of  tbe  iximphlet, 
seera  to  have  an  envious  eye  on  the  Thames  einU  oikment 
as  a  hue  ground  for  their  talents,  aud  iodoed  it  were  well 
to  aee  tbe  "fine  canopied  cara  **  of  tbe  Thietion  Company 
on  that  famous  highway,  and  in  many  another  highway  thet 
ia  waiting.  Between  storage  and  overhead  systems  the 
Geuenl  Elactrie  Tiraction  Company  oagbt  to  be  able  to  show 
reeulte  four  eHamrager  andtx.  We  hear  that  another 
tramway  company  h  face  to  face  witli  (he  necessity  of 
spending  large  sums  eithei  on  reuioval  oi  thtiir  itn^tua- 
factory  steam  ear  engines,  or  on  an  electrical  system.  We 
hope  it  may  prove  they  will  not  beaitatB,  batbasten  to  find 
their  salvation  overhead. 

Visit  to  B«yal  Inatitatloa.— A  memorable  visit 
was  paid  on  Saturday  afternoun,  by  tlM  membera  of  tho 

Junior  Engineering  Society,  hy  kind  permission  of  Iiord 
Rayleigh  and  Prof.  Dcwar,  to  the  lioyai  Instiuition 
laboratories  in  Albemarle  street  Some  60  or  70  visitors 
arrived  ami  collected  in  the  lilnary.  A  move  vrn%  first 
made  the  lecture  theatre,  where  tho  famous  lectures  of 
Davy  and  Faraday  were  giTan.  Tba  next  viait  waa  to  tbe 
chemical  laboratory.  Here  were  several  very  {mwerful 
pumps  and  other  apparatus  for  the  liquefaction  of  gas. 
Here  deo  is  a  chemical  balanoe  designed  by  Faraday  abortly 
before  hh  death,  tho  accn  n  ,  r.f  .■.hich  is  marvellonfi. 
Adjoining  this  room  is  a  liMle  sanctum  which  was 
largely  used  by  Faraday,  and  hie  chair  ia  shown.  Tbie 
is  one  of  the  few  parts  of  the  old  building  left.  A 
queer,  dark  little  bole  it  is,  too — sons  air,  sons  light, 
eana  everything.  After  doing  joatiee  to  thia  hallowed  spot 
tbe  visitors  adjourned  to  the  more  prosaic  eqgiiie-room  and 
examined  the  gas  engine  and  dynamo.  The  room  was,  how- 
ever, rather  small,  and  they  soon  made  their  way  to  the 
electrical  laboratory  and  museum.  This  was,  pcrhapa^  the 
most  ititereatiiig  of  all.  In  the  ca.'^c.s  along  tbe  side  were  seen 
Sir  Humphry  l>jtvy'8  original  eufety  kmp  and  the  various 
forms  of  gause  which  he  tried.  In  the  next  ease  were 
Faraday's  famous  induction  rings  and  the  various  pieces  of 
apparatus  which  he  constructed  for  showing  the  magnetism 
of  lighk  The  induelion  ring,  email  praenraor  «f  the  modem 
^iant  dynamo,  -ivas  nf  r;roat  iiUereBt,  and  tbe  precious  relic 
was  lianded  reverently  round  for  ezaminatioD.  In  this 
iwna  oIm  were  eome  idd  eliiheiniil'a  aDuanitna  end  a  lum 


machine.   Id  the  phyrieal  bbomitery,  which  waa  next 

visited,  was  a  cooling  apparatn?  for  throwing  out  a  jet  of 
liquid  carbon  dioxide.  In  the  next  room  were  some  of 
TyndalA  ^eefanena  of  roek  salt,  and  alao  aome  of  the 
designators  and  sound  appar.itns  of  Prof.  Hclroholtz.  A 
visit  waa  also  paid  to  the  leads,  where  a  largo  number  of 
acenmnhtora  are  kept  in  long  troughs.  Finally,  a  retmn 
was  made  to  the  leeluro  theatre,  where  the  magnificent 
electric  Luitern  was  examined,  after  which  the  visitors 
tbiaked  their  eouiteooi  gaidea  and  left,  bi^ving  spent  e 
meet  enjoyable  aftemoon  in  diia  etaaaieat  apot 

FroBoh  Storage  Oells.— The  Tmea  baa  en  article  on 

"  Klectrical  Storage,"  on  November  17,  which  is  calculated 
to  carry  dismay  and  envy  into  the  ranks  of  accumulator 
monopolnte,  end  (e  meke  traetioi]  eoaapenlea  wonder  why 
they  hound  themselve.'^  to  any  make  of  colls  when  tho 
possibility  is  now  demonstrated  of  the  prtKiiring  oi  cells, 
weight  for  weight,  of  **  foar  timee  the  capacity  of  any  known 
accumulator."  Tliis  is  the  storage  battery  of  the  Soci6t6 
.\nonymo  pour  lo  Travail  Electriquo  des  M^ux,  the 
output  of  wboae  worha  at  Saint^en,  Feris,  is  at  the 
rate  of  five  tons  a  day,  with  a  caiucity  for  10  tons. 
Cells  with  a  total  storage  c^iacity  for  70,000  lampe 
are  now  in  use  at  Paris.  Tbe  working  ca()acity  and 
durability  of  these  accumulators  are  sought  to  be  inereeaed 
williout  imroaso  of  weight  or  cost  For  this  purpose  the 
plates  arc  made  of  grid  pattern,  with  square  holes  filled  in 
with  reduced  lead  of  great  i>orosity.  Chl<M  ide  of  lead  and 
chloride  of  zinc  are  melted  together  an<i  the  fused  salts 
moulded  in  cakes  of  2in.  square  oi  desire<l  thickness.  The 
cekea  are  fenned  with  eroae  groovee  on  both  aidee  and  a 
small  hole  through  the  centre.  Wben  cool  thoy  are  removed 
from  the  mould,  laid  in  batcba  between  perforated  iron  plates 
and  pUeed  in  a  bath  of  hydroehlorie  add  for  15  dayn  Tim 
(.hloride  of  /.itie  is  thus  dissolved  out.  The  cakes  are  after- 
wards dried,  placed  in  moulds,  and  molten  lead  poured  in, 
forming  a  fraaiiiig,  the  lead  aleo  ntnniiig  into  tiie  groovee 
on  tho  faces  of  the  blocks  and  into  the  small  hole  -a  ?elf- 
anpporting  pUte  of  geod  conductivity  beii>g  thus  produced. 
Tho  platee  ana  trimm«i  tip  and  pheed  with  abie  platea 
Iwtwcon  them  in  a  sdution  of  chloride  of  zinc,  which 
reduces  the  chloride  of  lead  squares  to  pure  porous 
motallic  load,  the  last  traces  of  chloride  of  zinc  being 
removed  by  a  bath  of  dilute  hydrochloric  acid.  They 
are  afterwards  Avashed  several  limes  in  alternate  pure 
and  acidulated  water.  The  process  of  reduction  and 
cleanahig  are  now  complete,  an  eanmina^  of  tho  interior 
of  the  squares  showing  the  i>orca  of  rej^ilar  stnicture  at 
right  augles  to  tbe  surface  of  the  plate.  The  plates  are 
tinn  fonned  fn  the  wnal  way  by  peaaing  eurrente  of 
electricity,  the  efBciencj'  of  tbe  resultant  cells  being 
remarkably  high.  Tho  ordinary  plates  made  by  the 
SotUM  have  a  capacity  of  10  ampere-houra  per 
kilo  (4'5  per  pound).  Cells  of  special  tyjK;  for  traction  pur- 
poses possess  the  high  rote  oi  19  ampere-hours  per  kilo 
(eight  per  pound).  A  remarkable  feature  ia  the  high  tatea 
of  charge  and  discharge.  An  installation  at  tbe  Hotel  Conti- 
nental having  55  half-ton  cells,  has  an  ordinary  output  of 
600  amperes,  and  on  an  emergency  of  1,200  amperes,  at 
110  volts,  without  noticeable  fail  in  voltage,  and  without 
detriment  to  the  plates.  The  largest  installation  whore 
thoy  are  uacd  ia  that  of  M.  Popp,  where  25,000  16-c.p. 
lampe  are  supplied.  There  ava  no  laaa  than  16  anb- 
stations,  all  charged  from  one  central  generating  station. 
Tbe  engines  cease  mnning  at  4  p.m.,  the  batteries  carrying 
the  entire  load  till  next  morning.  Theee  accumulators 
have  been  adojitcd  by  the  French  Oovcrnmont  after  severe 
teste,  and,  it  would  seem,  constitute  a  most  important 
in  thia  dapaibnaDt  of  daddeal  praetioe. 
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SAFE  CURRENT  LIMIT  OF  CONDUCTORS. 

BY  JOUN  T.  Sl'iac:UK. 

This  subject  has  been  very  thoroughly  examined  both 
by  mathematicians  and  practical  engineers,  and  much 
information  has  been  published,  while  much  is  no  doubt  held 
as  a  useful  trading  property.  My  present  purpose  is  not  to 
add  an  actual  contribution  of  my  own  to  the  stock  of 
knowledge,  but  to  put  the  work  of  others  into  a  form 
which  appears  to  me  to  convoy  the  facta  in  the  simplest 
possible  form,  alike  to  the  eye  and  to  the  mind. 

The  problem  to  be  dealt  with  is  the  amount  of  heat 
generated  by  the  current,  and  the  rate  of  its  dissipation  by 
the  processes  of  transmission  (or  conduction),  radiation 
and  convection.  We  have  to  find  out  the  conditions 
under  which  these  two  just  balance,  so  as  to  produce  a 
defined  rise  of  temperature  which  shall  do  no  damage.  It 
is  clear  that  no  formula  whatever  can  do  this  for  all  cases, 
unless  we  can  introduce  some  variable  element,  a  constant 
for  each  case.  But  we  can  discover  a  law  which  the 
practical  man  can  modify  as  his  experience  teaches  him. 

Two  very  natural  ideas  were  at  first  accepted :  1 .  That 
the  conductor  should  increase  in  the  ratio  of  the  current. 
2.  That  bare  wires  would  cool  more  rapidly  than  those 
cased  in  badly-conducting  materials.  But  both  these  ideas 
soon  proved  erroneous.    The  first  did  not  allow  for  the 


fact  that  as  the  conductor  and  its  conductance  increascil  as 
the  square  of  the  diameter,  while  its  surface  only  increased 
as  the  diameter  simply,  the  cooling  powers  rapidly  diminish 
in  ratio  to  the  heating  actions.  The  second  left  out  of 
sight  the  fact  that  the  non  conJucling  covering  rapidly 
omarges  in  surface,  and  so  increases  the  power  of  heat 
diffusion.  It  is  now  recognised  that  encased  wires  may 
carry  a  much  larger  current  at  the  same  temperature  as 
bare  ones,  because  the  covering  disposes  of  some  2.)  per 
cent,  more  heat  than  the  bare  wire  can.  On  the  other 
hand,  the  bare  wire  may  often  permit  a  very  much  higher 
teroi)erature  than  the  covered  one. 

The  formula  varies  as  (i '  or  C~di,  which  wa«  first 
devised,  I  think,  by  Prof.  Forbes,  who  also  showed  that  it 
was  not  strictly  correct ;  it  amounts  to  saying  that,  the 
diameter  of  the  wire  must  increase  as  the  current,  and  not 
the  square  root  of  the  diameter,  which  is  the  law 
of  conductance.  Prof.  Forbes  applied  various  constants 
to  this  law  relating  to  the  functions  of  heat,  and 
worked  out  many  valuable  formuhe  and  tables.  Several 
others  have  taken  up  the  subject  and  done  good  work,  but 
the  most  complete  study  of  the  whole  matter  that  I  am 
acquainted  with  is  that  of  Mr.  A.  K  Kennelly  in  a  paper 
read  to  the  Edison  Convention  in  August,  1889.  He 
experimentally  tested  the  rate  of  heating  in  various  con- 
ditions in  such  a  manner  as  to  test  the  correctness  of  the 
theoretical  data  adouted  bv  Prof.  Forbes,  and  it  must  be 
admitted  that  those  data,  while  subject  to  much  modifica- 
tion, proved  very  fairly  trustworthy.    Mr.  Kennelly  gave  a 
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number  of  diagrams  and  curves  showing  the  actions,  which 
are  worthy  of  close  study  by  those  who  desire  to  under- 
stand the  whole  subject,  but  he  did  not  give  the  one  curve 
which  makes  the  law  clear  at  once,  and  it  is  to  supply  this 
that  I  am  now  writing. 

The  law  of  conductance  is  that  every  part  of  a  conductor 
carries  equal  current,  except  in  the  variable  periods  with 
intermittent  currents — that  is  to  say,  that  if  we  define  our 
unit  wire  as  having  the  area  of  one  circular  mil  the  con 
ductance  will  vary  as  the  number  of  those  unit  wires,  which 
is  given  for  round  wires  by  </"-.  Then  what  we  require  to 
know  is,  what  is  the  number  of  such  unit  wire*  which 
will  carry  one  ampere  of  current  under  given  con- 
ditions. The  safe  limit  was  set  at  various  figures — 
2,000,  1,000  amperes  per  square  inch.  But  1,000 
amperes  per  square  inch  means  1,273  circular  mils  per 
amj>ere,  while  we  know  that  a  wire  of  200  circular  mill 
will  carry  an  ampere  current  with  very  little  heating.  In 
the  accomfmnying  diagram  I  have  given  the  curve  derived 
from  Mr.  Kennelly's  experiments,  and  this  curve  showi 
how  the  circular  millage  roust  be  increased  as  the  cooling 
|X)wer8  'reduce  by  enlarging  the  wires.  The  horizontal 
scale  gives  the  currents  as  ordinates  of  the  curve,  and  the 
vertical  scale  gives  the  millage  as  the  abscissa;  For  any 
current  the  square  root  of  these  two  multiplied  together 
^ivea  the  diameter  required. 

^'^|'»  For  currents  up  to  120  amperes,  curve  I  ap- 
plies. For  cunents  up  to  1,200,  curve  2  is  on 
one-tenth  the  scale  as  to  amperes. 

They  show  the  conductor  needed  if  the  limiting 
rise  of  temperature  is  to  be  lOdeg.  C.  in  the 
case  of  copper  wires  of  98  per  cent  conductivity 
enclosed  in  casings.  This  is  the  average  tempera 
ture  which  ensures  compliance  with  the  regulation 
that  conductors  shall  not  rise  more  than  150deg.  F. 
with  double  the  normal  current 

Line  3  marks  1,000  amperes  per  square  inch, 
and  shows  that  for  currents  under  300  amperes  it 
is  wasteful  of  copper,  and  for  higher  currents  it 
may  become  unsafe. 

The  dotted  line  4  is  calculated  from  the  figur»^ 
of  Prof.  Forbes  for  a  bare  wire  suspended  in  air 
and  permitting  a  rise  of  2!)deg.  C.  It  shows  in  a 
very  striking  manner  how  fairly  the  theoretical 
data  and  the  law  of  oc  #  apply  to  the 
The  curves  all  demonstrate  also  the  advantage  of 
using  small  conductors,  and  especially  strips 
rather  than  wires,  under  conditions  which  permit 
diflusion  of  heat,  rather  than  single  large  masses 
of  metal.  Thus,  to  carry  1,000  amperes,  1,000  x 
2,160  2,160,000  circular  mils;  but  four  wirw 
each  carrying  250  amperes  means  4  x  250  x  1,370  ■= 
1,368,500  circular  mils,  or  little  more  than  half  tho  weight 
of  copper. 

From  the  curves  shown  in  the  diagram  it  is  easy  to 
trace  out  such  others  as  would  moot  any  requirements,  or 
to  extend  the  curve  2  to  any  desired  amperagee. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

At  a  meeting  of  the  Institution  oa  Thursday,  November 
12,  there  was  an  exceedingly  interesting  preliminary  to 
tho  reading  of  the  paper,  (xart  of  which  we  gave  last  week, 
and  which  wo  conclude  elsewhere.  As  we  say,  the  usual  pre- 
liminary business  was  agreeably  diversified.  The  president 
announced  that  the  council  ha<l  elected  Mr.  Jacob  Brett  an 
honorary  member  of  the  Institution,  in  recognition  of  bis 
valuable  services  in  connection  with  the  introduction  of 
submarine  telegraphy.  He  also  announced  two  very  in 
tcresting  donations — viz.,  an  excellent  portrait  in  oils  of 
Mr.  Jacob  Brett,  painted  and  presented  by  Miss  Alice 
Bolton,  of  49,  Blomfield-road,  Maida  vale ;  and  seven 
volumes  of  manuscript  letters  and  manuscripts  formerly 
belonging  to  the  late  Sir  William  Fnthergili  Cooke, 
relating  to  the  introduction  into  England  of  the  electric 
telegraph  by  himself  and  his  partner,  tho  late  Sir  Charlos 
Wheatetone,  presented  by  Mr.  Latimer  Clark,  past- 
president. 
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Mr.  OtAKKf  in  acknowledging  the  vote  of  tbaoks  to  { 

himself,  and  in  secondint;  a  similar  vote  to  Miss  Bolton, 
made  Bome  verj  ini«re3ting  remarks,  im  follows :  I 
have  great  pleasure  in  seconding  this  motion,  but  before 
r^ernns  further  to  the  subject  I  feel  bound  to  return  my 
thanka  for  the  kind  way  in  which  yon  have  accepted  from 
me  the  letters,  docuineiits,  and  papers  of  tho  late  Sir 
Wm.  Fotht;nf;ill  Cooko,  which  1  have  had  the  honour  to 

Iweient  to  the  Institution.  Anyone  who  looks  into  these 
ettera  will  find  their  perusal  very  interesting,  and  I  can 
vouch  for  the  fact  that  they  are  historical^  extremely 
valuable,  because  they  relate  to  the  history  of  \hr  intro- 
ductiou  of  the  electric  telegraph  into  thiii  country  at  u  date 
so  early  that  it  is  not  possible  that  anything  earlier  c;in  bo 
discovered.  We  owe  it  to  the  business  aptitude  and  energy 
(it  Sir  William  Cooke,  assisted  by  his  parttier,  Wheatstone, 
that  the  electric  telegraph  was  introduced  on  the  railways 
of  thia  country  at  a  very  early  date,  and  before  it  was  taken 
Bp  by  other  countries,  so  that  Cireat  Bnt-aiii  will  for  all 
time  to  come  claim  the  honour  of  having  Srst  introduced 
the  electric  telegraph  into  practical  use,  aa  it  ran  also 
claim  the  first  invention  of  eleetrie  teleErapby  through  the 
celehrated  letter  of  "  C.  M."  in  the  Swft  Magazine  of  1763. 

Althouf^h  I  know  S^ii  W'i'I; nn  ('  joke  extremely  well  and 
for  a  greet  number  of  years,  it  was  a  long  time  before  I 
could  indaea  bim  to  entrust  to  ma  tlM  valuable  pepen  he 
had  in  bis  possession.  For  maaf  ymn  I  uaad  on  every 
opportunity  to  urge  on  him  that  they  ahould  he  deposited 
in  some  public  institution,  and  it  was  only  some  10  years  ago 
that  he  at  last  consented  to  place  them  in  my  hands,  as 
part  of  a  large  collection  of  works  which  I  had  iMon 
■ccamqlntipg,  and  which  I  assured  him  would  eooner  or 
hter  find  their  way  to  some  puhlte  lihniy.  When  I  did 
ohtaiti  possession  of  them  a  great  many  were  found  missing, 
iti  spite  of  every  search  ho  could  make.  They  itow  com- 
prise seven  volumes,  containing  all  kinds  of  documents  of  a 
le^  or  botinoM  onture  and  a  great  many  private  letters. 
Perhafie  the  meet  intoreeting  part  of  the  collection  is  a 
serius  of  private  letters  to  his  mother  and  hh  Lrolhor 
d«.:Uiiling  the  inception  and  early  development  of  his  id&as. 
He  was  most  utTectionatoly  attached  to  his  mother,  and  his 
letters  to  her  abound  in  ezpresaiona  of  filial  love  which 
are  qnito  touching.  They  were  written  in  the  oM  days  of 
hiph  i>o8tage  rate.^,  and  ai?  was  customary  It;  rhrv^^i;  days, 
ihfy  wete  crossed  and  recroAsed  in  such  a  way  that  it  is 
dilbcuit  tu  read  them,  and  would  be  still  more  difficult  to 
tind  spacti  for  an  additional  20  words  in  any  of  them. 

Our  honorary  solicitor,  Mr.  George  Bristowe,  has  very 
considerately  made  a  co]>y  of  all  thoee  portions  which  relate 
to  the  electric  telegraph,  and  this  will  be  found  in  a  separate 
volume.  He  has  done  this  not  only  with  a  view  to  their 
more  easy  perusal,  but  be  was  impressed  with  their  historic 
value,  and  M  hindly  undertook  tiiia  doty  with  a  view  to 
their  anfe  peeervation  from  fire  or  other  noddent,  deeming 
it  mmfe  that  only  one  copy  should  he  in  ezistenoe.  I  win 
venture  to  read  an  extrac*  fiutu  the  first  letter  to  bis 
mother,  dated  April  5,  183C,  becausu  it  is  always  interest- 
iog  to  true  the  nrat  movement  in  a  path  from  wUeb  each 
nighty  reeulte  nn  afterwards  destined  to  emanate : 

"  Heidelberg,  April  f*.  1836. 
*'My  Dearest  Mother, — Ymi  must  know  that  for  some 
weeka  peat  I  have  been  deeply  eogpiged  in  the  oonatmetion 
of  an  untmment  which  I  Mlieve  may  prove  of  eniBflient 

importance,  sbonld  I  succeed  in  bringing  it  to  practical 
yierfection,  to  merit  a  visit  tu  London.  Determined  to 
satisfy  myself  on  the  working  of  the  machinery  before  I 
went  any  furtberi  I  prepared  to  make  a  model,  and  bein^: 
uiwhle  to  dhtain  the  requisites  at  Heidelberg,  1  sought 
them  at  Frankfort.  Whilst  comjileting  the  mode!  <>f  my 
original  plan,  others  on  entirely  fresh  systems  su;;f,'esle(i 
themselves,  and  I  have  at  length  succeeded  in  cfmibinirg 
the  utile  of  each,  but  the  atecbanism  requires  a  more 
delicate  band  then  mine  to  execute,  or,  rather,  instruments 
which  1  do  not  posseu.  These  I  can  readily  have  made  for 
me  in  London,  and  by  the  aid  of  a  lathe  I  shall  be  able  to 
adapt  the  several  parts,  which  I  shall  have  made  by 
different  mechanicians  for  secrecy  sake.  Should  I  succeed, 
it  mny  he  the  means  of  putting  some  hundred  pounds  in 
my  pocket.  As  it  is  a  subject  on  which  I  was  profoundly 
ignorant  till  my  attontion  was  casually  attracted  to  it  the 


other  day,  I  do  noit  know  what  othen  any  hm  done  in 

the  Ramc  way  ;  this  can  best  be  learned  in  London.  You 
see,  I  am  very  mysterious  at  present,  and  think  it  very 
prudent  to  oootiaue  80.  Nevertheless  to  you,  dearest 
mother,  if  it  ware  your  wiah,  my  plan  and  inatroment 
ahould  he  esphined  now,  though  I  think  without  hotter 
drawings  than  I  could  m  tkc  vou  would  scarcely  coraprohcnd 
me.  As  i  do  not  wish  my  motives  for  revisiting  London 
to  be  generally  known,  you  had  better,  in  mentioning  it  to 
my  friends  at  Berne,  state  that  private  bnsinees  requires 
my  preMnce,  and  allow  them  to  aaerihe  to  modelling  or 
what  they  please  the  sudden  change  of  my  plans." 

This  is  a  sample  of  the  correspondence  which  goes  on  for 
a  great  many  years.    But  besidee  tbeae  the  eallaetiett 

comprises  autograph  letters  from  several  very  eminent 
persons,  and  many  papers  connected  with  the  celebrated 
arbitration  between  himself  and  Sir  Charles  Wheatstone, 
and  with  the  introduction  of  the  telegraph  and  the  forma- 
tion of  the  Elaetrie  Telegraph  Com[)any,  which  was  the 
first  public  company  estaUisbed  for  the  purpose  of  tela* 
graphic  communioition,  and  which  opened  ito  doon  to  tha 
public  on  the  1st  January,  1848,  at  whieh  tbM  ahout  1,BOO 
miles  of  telegraph  were  in  existence. 

1Mb  ia  provarhblly  iinoertein,  and  I  have,  tharafora,  had 
vaiy  g^aat  plaaiiira  in  confiding  thaw  papan  and  doenmanta 
to  toe  care  ol  the  InatitniiQn  of  Electrical  Ea|Ine«n,  and  I 
thank  you  sincerely  for  (iha  kind  way  in  whmh  yoa  have 
accepted  them. 

I  have  now  tiM  pieaaoro  of  seconding  the  vote  of  thanka 
whieh  haa  haan  jTOwaad  to  iliaa  .^iea  Bolton,  ol  40, 
Biomfleld  road,  Hu&vala,  lor  her  preeentatioQ  to  thit 
Institution  of  the  very  artistic  and  erceilent  portrait  of  Mr. 
Jacob  Brett,  which  wo  see  iKsfore  us.  Its  artistic  merits 
are  very  obvious  to  as  all,  and  I  can  testify  to  its  being  an 
excellent  liken«a%  aa  I  have  had  the  pleasure  and  privilege 
of  knowing  Mr.  Brett  for  a  great  many  years.  It  repre- 
sents him  not  so  much  as  be  is  to-day,  but  rather  as  he  was 
some  four  or  five  years  since,  when  tho  portrait  was  originally 
jiainted.  Mr.  Jacob  Brett  is  now  83  years  of  age,  and  I  grieve 
to  say  be  lies  on  asick  bed  through  an  accident  which  occurred 
to  him  mma  time  ago  in  getting  ontof  a  vehide ;  one  of  his 
logs  was  injured,  and  a'!  thi  n-n  inrf  has  reached  the  surface  of 
the  bone  it  is  extrettuly  u.ilicuit  to  heal.  It  is  a  grout 
l)leasure  to  me  to  know  that  .Mr.  Jacob  Brett  h:i8  been 
electod  one  of  the  very  few  honorary  members  of  this 
Institution,  for  I  feel  that  in  conferring  honour  on  tfr. 
Brett  we  have,  perfaapi  «tnwitttngly,  eoidened  an  hooonr 
upon  ourselves. 

I  do  not  think  it  pmbablc  that  many  of  those  whom  I 
see  present  with  us  this  evening  can  be  fully  aware  of  the 
very  important  part  which  Mr.  Jacob  Brett  and  his  brother, 
Mr.  John  Watkina  Brett,  have  i^yed  in  connection  with 
the  history  of  the  introduction  of  the  eleetrie  telegraph, 
and  especially  the  submarine  electric  telegra{>h,  into  the 
eountiy  and  into  the  world.  That  connection  dates 
back  to  a  past  generation,  and  is  much  daaper  and 
more  important  than  the  world  genarally  ia  awaia  of. 
Hie  hrotho-  (Mr.  J.  W.  Brett)  and  Mr.  tt«tt  ware  ekae 
friends  and  partners,  and  worked  together  in  all  their  under- 
takings. Uis  brother  bad  a  considerable  forttuie,  which  he 
was  always  ready  to  lavish  on  the  advancement  of  sub- 
marine telegraphy.  Thay  eommcDced  their  pnblie  labonra 
in  1840,  and  it  is  throagh  their  energy  and  devotion  to  the 
snbject  that  wc  as  Englishmen  can  claim  for  ourselves  the 
distinction  of  having  been  the  pioneers  in  the  lutroductioti 
of  submarine  telegraphy,  as  we  can  equally  claim  to  have 
been  the  firrt  nation  to  invent  the  eleetrio  telegraph,  and 
the  flnt  nation  to  introduce  it  into  pntetical  working. 
In  order  to  be  able  to  appreciate  the  early  date  at 
which  the}'  began  their  lalxjurs,  I  would  remind  you  that 
in  l.S,!7  Cooke  and  Wheatstone  exhibited  the  private 
working  of  their  telegraph  from  iiuston  to  Camden  Town, 
and  the  public  then  for  the  first  time  became  aware  of  the 
possibility  of  the  introduction  of  the  electric  telegraph 
as  a  factor  in  daily  life.  During  the  ensuing  years  Sir  W. 
(."ooke,byhis  great  business  energy,  succeeded  in  establishing 
telegraphic  lines  on  many  of  our  railways  ;  as  for  example, 
the  Norwich  and  Yarmouth  line,  the  Dalkey  atmospheric 
line,  the  Northampton  and  Peterhorongh,  the  South- 
Eastern,  the  Qreat  Weattm,  and  othen.  Bot  on  January  1, 
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1846,  an  svent  oeenrrod  which  startled  the  public  mind 

contributed  most  i)oworfully  to  the  advuncement  of  the 
electric  telegraph.  On  this  date  occurruil  the  notorioiw 
case  of  a  murder  of  a  woman  at  Slougb,  by  the  Quaker, 
John  XkweU,  «iul  his  atiMt  was  «ffected  by  the  tele- 
atuph.  After  be  bad  left  by  train  for  Paddington,  a 
deacription  of  the  murderer  was  forwarded  by  telegraph, 
and  on  hia  arrival  be  was  seen  to  enter  an  omnibus.  A 
detective  mounted  ontheroof.andafter  watching  him  ihrough 
wvenl  Rtnati  in  the  City,  f oUow«d  htm  iato  *  «iiiaU  eating- 
hooM  in  an  obeenre  and  namnr  allay,  and  seated  bimaelf 
opposite  to  him.  Having  satisfied  himself  by  observation 
that  he  was  in  the  prcsoace  of  the  right  tnuit,  ha  suddenly 
accosted  him  with  the  question,  "  Uaveu't  you  just  come 
from  Slooghl"  TaweU'e  astonishmeat  and  his  haggard 
looka  at  onee  betrayed  bis  guilt,  and  be  was  eventaally 
condemned  and  hanged  for  the  crime.  This  episode 
occurred  in  1846,  and  made  a  dveat  imprii^ion  ou  tho 
public  mind,  and  I  have  no  doubt  had  its  influence  on  the 
two  brothers  Brett^  for  on  the  16th  of  June  of  that  year 
they  registerad  the  General  Oeeanie  Telegraph  Com|»ny. 
I  shall  have  to  refer  later  on  to  this  comjiany,  but  for  the 
moment  only  call  attention  to  its  date  and  to  the  fact  that 
the  Electric  Telcgi-aph  Company,  the  well-known  pioneer 
tekpraph  company  of  Great  Biitato,  waa  not  registered 
until  the  2nd  of  September  in  the  SMM  year. 

On  the  23rrl  July,  1845,  the  two  brothers  laid  before  Sir 
Kobcrt  Peel  and  the  Government  their  plans  for  uniting 
Dublin  Castle  with  Downing  street,  and  also  for  a  general 
aystem  of  oeeanio  and  eabtamnean  elaetrie  tal^^phs,  to 
inelnde  tlie  United  Kingdom  and  the  eolonies,  together 
with  the  establishment  of  a  aystem  of  postal  telegrajiha 
throughout  Great  Ikitaiii.  That  letter  was  pniited  in  tyi^e 
by  au  electrical  type  machine  patented  by  the  Bretts,  which 
was  exhibited  at  29,  Parliament^treetk  end  I  well  remember 
seeing  it  atfbat  time.  Oopiee  of  the  letter  were  eacten- 
sively  distributed,  and  I  believe  that  the  instruments  them 
selves  are  stil  in  the  possession  of  Mr.  Jacob  Brett.  In 
the  following  year,  1816,  they  applied  to  the  French 
Government  for  a  concession  lov  a  cable  to  bo  laid  at 
their  own  expenee  from  England  to  I^ranoei  and  in  1847 
this  concession  was  granted  to  Mossre.  Brett  by  his  Majesty 
Louis  Philippe,  and  in  1849  w;is  further  conhrniod  by  Lmis 
Napoleon,  ihc  PrcHident  of  the  French  Rc(niblic.  They  also 
applied  in  this  year  for  a  Belgian  concession,  which  waa 
granted  to  them  in  1852. 

In  1860  they  laid  down  their  first  submarine  line,  the 
well-known  single  wire  of  guttapercha,  which  was  success- 
fully completed  on  the  28th  of  Angn  !,  jr>  :  in  time  Ui  save 
their  concosaioii.  That  wire,  as  we  well  know,  was  so  slight 
that  it  failed  almost  hnmedbitety,  but  it  tm  fbUowea  in 
1861  by  a  permanent  cable  of  «  very  diflforeni  diaraeter, 
which,  subject  to  repairs,  was  worbing  in  portions  for  20 
years  or  more ;  in  fact,  no  record  exists  of  the  date  of 
renewal  of  the  bst  remaining  portions  of  it.  This  cable 
contained  four  conduotorSi  and  was  armoured  with  stout 
jnn  ipjfee  in- the  uaital  nmnner ;  in  fact^  A  formed  the  type 
for  all  fotnra  snbaunine  eahlee.  The  sneeen  of  tiie  line 
enabled  thorn  to  form,  in  18ri2,  the  Submarine  Telci^raph 
Company,  Mr.  J.  W.  Brett  himself  being  one  of  the 
directors,  which  proved  one  of  the  moat  proaperous  an<1 
■neoeesfai  of  cable  eompuiiee,  and  bae  only  recently  passed 
into  the  bands  of  the  Britidi  Government. 

In  1853  they  laid  the  first  Belgian  line  and  ff m  r  l  the 
Mediterranean  Kbctric  Telegraph  Company,  followed  by 
cables  to  Corsica,  Sardinia,  Algiers,  and  many  other  places, 
while  they  were  incessantly  active  in  pnshinR  forward  their 
great  scbeme  for  a  Hne  of  cables  eeraes  the  Ifeditemnean 
to  Egyjit,  thn  TlrMl  Sea,  India,  and  Australia.  Mr.  J.  W. 
Brett  wiio  wlou  <i  dirccloi  of  tho  Uritish  and  hi»h  Magnetic 
Telegra[)h  Oompaiiy,  which,  in  combination  with  others, 
fonned  so  powerful  a  rival  to  the  okl  Electric  Telegraph 
Company. 

Now,  it  must  over  bo  a  .source  of  suprisc  that  with  such 
reconla  .-w  these  the  name  of  Biclt  should  have  been 
omitted  or  forgotten  in  18GG,  when  the  somewhat  lavish 
distribution  of  honours  and  titles  was  made  in  consideration 
of  the  splendid  suocesa  of  the  Atlantic  tmdertaking,  and 
that  surprise  will  not  bo  diminished  whcti  1  j^roreed  to 
show  you  that  Mr.  J.  \V.  Brett  was  bimsclt  the  uriginaioi 


and  one  of  the  earliest  and  strongest  suppo  rten  of  tbu 
project 

I  have  said  that  on  tho  IGlb  June,  1845,  Mr.  Jacob 
Brett  had  registered  at  the  Joint-Stock  Comp&ny's  office 
the  General  Oceanic  Telegn^  Coeuiany,  the  first  t«le> 
graphic  undertaking  ever  registered.  I  have  seen  (b« 

original  certificate  and  receipt.  But  what  is  more  curious 
is  that  even  at  that  early  date,  the  application  goes  on 
to  any:  '  Object  .specified  t<i  form  a  connecting  mode  oi 
eommanicatiou  by  telegraphic  meani  from  the  Britid 
Islande  and  across  the  Atlantie  Ocean  to  Vova  Seottt  and 
the  Canadas,  the  Colonies,  and  Continental  Kingdoma," 
.So  that  we  are  met  by  the  extraordinary  fact  that  tb« 
first  telegraphic  company  ever  registered  in  this  country 
was  fonuod,  not  with  the  object  (»  erecting  tele^pbs  on 
land,  bnt  for  the  purpose  of  laving  a  enbinanne  cable 
across  the  .\tlantic  Ocean,  and  this  at  a  period  when  the 
world  at  laigc  had  not  even  beard  of  submarine  telegraphy. 
Later  on,  in  1855,  we  find  Mr.  J.  W.  Brett  associatcil  with 
Peter  Cooi>er,  Cyrus  Field,  Dudley  FieM,  Prof.  Morse,  sod 
other  prominent  names,  in  founding  tiio  New  York,  New- 
foundland, and  London  Telegraph  Company,  and  I  have 
seen  the  receipt  for  the  £3,000  which  he  contribute  ]  in  1856 
as  his  share  to  the  common  fund.  In  October,  18.jG,  wc  fin  ; 
the  "  Memorandum  of  Association  of  the  Atlantic  Telegraph 
Company  "  with  a  capiUl  of  £300,000,  in  300  dians  ef 
£1 ,000  each ;  and  again  we  findMr.  J.  W.  Brett's  name  at  the 
head  of  the  list  with  a  subscription  of  £25,000,  folloire<l 
by  the  subscription  of  a  like  sum  by  Cyras  W.  Field  ;  and 
subsequently  we  find  his  name  at  the  head  of  the  list  of 
directors  of  tbe  Athmtle  Telegraph  Oompany,  whieb  vu 
at  fint  nnsuccessful 

It  is  most  difficult  to  understand  how  such  splendid 
services  in  the  cause  of  electric  telegraphy  could  have  gone 
unrequited  and  unnoticed.  One  can  only  conjecture  that 
he  must  have  impoverished  his  fortune  by  wstoogrest 
liberality  in  his  efforta  to  advance  the  etoee  of  sabmariM 
telegraphy,  so  that  when  tbe  final  victory  was  won,  and 
the  hour  of  triumph  and  re^vard  came,  he  was  tinable  to 
take  his  place  in  front,  and  was  left  aaide  unnobteed  and 
foraotten. 

I  feel  very  much  gratified  that  thia  Inatitata  shosid 
possess  a  por&ait  of  Um  only  anrvivor  of  the  two  brotbsn 

whoso  names  will  go  down  to  posterity  as  those  of  the 
fathers  of  submarine  telegraphy,  and  I  have  therefore  the 
greatest  pleasure  in  seconding  the  vote  of  thanks  to  Miss 
Alice  Boltim.  I  can  only  rescet  that  the  very  artistic 
portasit  whi^  ahe  bae  preMnted  to  iit  this  day  cannot  In 
seen  by  a  wider  circle,  for  it  could  not  fail  to  add  largely 
to  her  profcssiotial  reputation.  W©  also  owe  a  debt  oi 
gratitude  to  her  and  her  mother  for  the  aflectionate  >mre 
with  which  they  have  assisted  Mr.  Brett  during  many  hag 
years  of  public  neglect.  Aa  for  JiSr.  Brett  himself,  I  ttgt^ 
to  say  that  he  is  in  extremely  straightened  circumstances. 
He  has  for  many  years  subsisted  entirely  on  a  pension  of 
£100  a  year  which  was  granted  to  him  from  thi^  Civ;l 
Service  Fund,  and  ho  has  no  other  means  of  subsistence. 
It  will  ever  be  regarded  as  a  matter  of  wonder  to  future 
generations  that  the  rulers  and  merchant  princes  of  the 
\'ictorian  era,  who  have  derived  such  splendid  benefits  from 
submaiinc  telegraphy,  should  have  permitted  two  of  the 
noblest  oi  tbe  piutiosrs  of  electrical  science  to  thus  pa$e 
away  unnoticed  and  almost  unknown. 

mr.  Brett  is,  however,  fortunately  a  man  of  happy  and 
cheerful  disposition,  and  feels  ampfy  repaid  by  the  know- 
ledge that  the  subject  to  which  hi  levoted  his  jearly  life 
has  now  become  oi  almost  iotinibo  im|)orUQce  to  mankind^ 
that  by  day  and  night  mjrtiada  of  signals  are  ceas«ls«lf 
flashing  through  every  ocean,  and  bearing  their  pnoslsN 
messages  of  love  or  of  commerce,  of  peaee  or  of  war.  It  ii 
a  pleasure  to  f(  cl  that  when  he  shall  be  called  away  to  bi< 
last  rest  he  will  be  sustained  by  the  proud  oonsciousneti 
that  he  has  been  enabled  to  confer  greater  benefiU  on  bit 
country  and  on  tbe  world  than  any  other  aum  now  lifii>|^ 


Subway  Insitootor. — Tbe  London  County  Couficii 
have  appointed  Mr.  F.  McMahon,  at  praent  MiiitMit 
inspector  of  eabwnyi^  to  the  poeition  of  inqpeeter  «f 

subways. 
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DBSCRDnON  OF  THE  STANDABD   VOLT  AND 
AHPBSB  UTBB  USBD  AT  THE  PERBY  WOBKS^ 

THAmss  i^nroii.* 

•T  OATMnr  B.  a.  sarkky  (late  r.e.),  wifim,  aud  f.  v. 

AJtDBSSE^i,  AitSCK'tATE. 

(OmcMai  frtm  pays  467.) 

With  the  addition  of  a  few  Lcclmicht-  cxillR,  with  key,  and  a 
ahort-circuit  luy  for  galv»oometer,  the  apparattu  oontniiM  evBiy- 
thing  rwiuirad  tm  mMog  Wli««t«toiM  btUge  tMte  iridi  good 

Smi\ll  resistances  -auch  aa  the  raaiatanee  of  ft  dfliamo  arina- 
turn  nrcif  abnuh  ormtaot — are  taken  by  a  paariogonnwit  through 
the  roaiatance,  reading  Bimultaneouslr  tho  MipenB  pHung 
through  it  and  the  P.D.  at  its  ouds.  Tba  UunmiH  oonatantu 
given  for  the  ammeter  and  voltoMtv  on  TMm  I.  and  II. 
eoftble  (bo  toator  to  got  accurate  meaiuremenia  on  thio  plan 
wHh  onmnta  dUEuing  in  strength  acoording  to  dfaantlUMH. 
Tbo  fdlowins  io  Ml  «lMB|ilo  of  a  tMt  of  Oo  iMlltanoo  o(  •» 
•matiii*  tritb  dflRnone  atrwiglhi  of  ouMuk : 

AmpercM.  Volta  twtweon  R**iatunco 

Utfougn  armature.  WniBhca.  in  ohoii. 

25-9  -203  00784 

47-1  -370  -00786 

Tnwilation  redstanoe  can  be  measurcHl  in  the  onliiiary  way — 
by  the  deflectiona — )>y  means  of  the  K.M.F.  fif  any  availablo 
dynamo  ;  and  ;vs  tho  value  of  iho  current  through  tho  galva- 
uonioter  is  read  direirt,  the  time  Uaually  «ptBt  fa  dotWiining 
the  constiuU  of  the  galvanometer  is  saTed. 

1 .  \.i:il[ilo  : 

The  E.M.F,  of  a  dynamo  nuuting  excited  without  load  was 
1  „  ^  .-^^     in  Uio  ocdiaary 


way,  and  found  -  lO:"!  v  lu.  The  circuit  fhMi  this  dynamo 
wm  then  opened,  and  again  doted  by  joining  one  end  of  it  to 
dw  shaft,  tne  other  end  to  the  oommutaior  of  an  armature  the 
imuUtion  of  which  waa  to  be  tested.  The'rnlts  wore  again  read, 
ttw  iusukting  material  of  the  dynamo  urtuature  thus  forming 
part  of  the  eircuit,  whidh  waa  made  direct  thioiMA  Q,— the 
potontioraetor  fheooUt  t)«vnv  f>*™  dbmnmocted.  Tho  reading 
on  the  voit  scale  waa  now  8S'S-~i.«.t  n  onRVUl  of  89^  nioio- 
amneres  waa  paaaing  through  tho  oiniaik 
llw  totel  rosutance  of  tho  oiMalk  VM  tbflNlbve 


including  the  iusuliicirju  nnfofonno  a  fow  bmndstd  ohnui 
reaiatonoe  of  G,  and  leads. 

6.  DitacHtpnoit  two  CauBkATioN  or  Ijaininumna. 

(iiih-aiiDiiii'lei;-.—  As  lias  been  already  mentioned,  these  an:  <.f 
the  D'Arsoiival  typ<',  which  wni  chosen  on  account  of  its  dead- 
bcatru's.i,  and  niure  jjarticularly  itJi  independence  of  variations 
in  the  surrounding'  ma^niotic  tiold.  It  is  hardly  too  much  to  say 
that  a  system  such  as  that  doscribed  iu  this  papvr  de^nds  on 
the  D'AnonvnI  galvanometer  for  its  existence.  Tho  galvano- 
meters  are  looiUKed  on  a  stone  aupportcd  on  thick  indinrubber 
rings,  an  arrangement  which  has  boon  found  to  a  kigo  extont  to 
stop  the  tmnamission  of  %-ibratiaai,  Tbo  OClloo  oco  at  n  dioteooe 
of  6ft.  from  tho  galranoaMton. 

Ctlibralitm  «f  (Mnmmtttr^—'Eig.  1  abows  tho  connections 
MUl  genami  amuigement.  A  cumnt  is  Mtaljlished  bv  means 
of  two  or  three  secondary  cells  through  two  autfaUo  rnooatata, 
omo  bftvlttg  a  fixed  and  tho  other  a  varuble  rwriatanoo^  tho  latter 
madoof  motcuty  placed  in  grooves  of  a  wooden  iem^  witih 
two  conpor  alidee.  Th«  ativngth  of  thia  ouiianfc  ia  vwied  by 
adjoating  tbo  moreuiy  riioaatat  nntil  die  fal  of jpotontkl  aoroaa 
the  fixed  rcsistanoe— **A*'  on  die  diaginni.  Fig.  1— tho  ter- 
minals of  which  are  eamieoted  wjA  two  meroury  cups  on  the 
instrument  table,  iaeqoatto  the  E.M.F.  of  tho  sUndard  cell. 


Tbn  iMtaaaa  ii  iiiMMd  hy  placing  a  standard  oell  joined  in 
■orlee  with  a  aaoond  galvanometer  in  opposition  to  the  P.D. 
holaaeu  the  two  mercury  cups,  and  adjusting  the  mercury 
resistance  until  no  deflection  in  <>V)Uiined  on  the  eec<>nd  galvanu- 
meter.  The  galvanometer  to  bo  calibrated  fKfius  with  an 
adjustable  reaistanoe-box  in  aeries,  an<l  generally  with  a  ahunt 
^croll8  its  terminals,  a  circuit  between  tho  same  mercury  cujis. 
When  no  deflection  is  obtained  on  the  second  galvanutnutcr,  tho 
fall  of  ^tential  acrcuw  the  circuit  of  tho  galvanometer  under 
calibration  is  eqa.ii  to  the  E..VI.F.  <»f  the  BUndaru  >  lII  Clearly, 
therefore,  the  current  in  the  galranometer  can  be  easily  found 
brnMMiaofdiar 


mR  +  G 


Faper  read  ak  but  weak'e 


of  the  tnsiittttion  of 


e  »  onmnb  tluough  galvaaomotar. 
m  »  multiplying  power  of  afaunt  on  6. 
R    Niiatanoo  oi  Mriea  with  O. 

G  —       ,,       of  galvanometer. 

a  practical  matter,  the  ndoea  of  B  baaed  on  the  use  of 
a  certain  nhunt  are  mlffilatllli  bofocehaod,  so  that  tho  current 
shall  be  10,  20,  30  .  .  .  .  microti  mneres  ;  and  the  obser- 
vations are  not«d  aa  shown  on  Table  III.,  which  gi^ea  the 
calibration  of  galvanometer  No.  1,588,  t^ken  on  the  22nd  April 
last. 

In  tho  circuit  of  the  standard  oell  a  koy  ia  used  which  haa 
double  contacta,  and  ia  oonnadted  with  a  high  resistanoe  (about 
10,000  ohma)  in  aMh  a  nwrniMr  when  the  kej  ia  depraaaed 
half  way,  tma  ledilnnan  paofionta  an  iniuriooa  eoRwit  froin 
^>ji«ing  thrnqglb  tin  tM,  wbSit/tt  lAmi  the  key  ia  oondetalr 
dcprtMaed,  after  lfaohalai)an  haa  been  vety  nearly  ortMoahed, 
the  reaistanooiedKnt'Obieaited,  andendiefaU  eenridvanam  of 
the  arrangement  obtaill«L 

When  the  P.D.  between  the  mercury  oupa  ia  equal  to  the 
E.M.F.  of  the  standard  cell  no  current  passes  through  the 
second  galvanometer,  the  spot  of  which  will  mnvi'  visil;ly  for  a 
current  of  l-tiin-niilhontli  of  an  aiut>ert<.  Aa  liie  internal 
resistance  of  the  st.-indnrd  cell  plus  the  resistance  of  the  galvano- 
meter does  not  exceed  1,(>00  ohms,  a  visible  deflation  ia 
obtainad,  one  mtf  oc  the  oihor,  if  the  ulaaieo  ii  at  fault  to  tho 

extent  of 1,600^  or  •00016  tdH,  wUoh  iaahoot  DU  per 

cant,  of  the  value  of  tho  standard  coll. 

The  mercury  varying  but  little  iu  resistance  by  temperature, 
and  giving  perfect  joiiiLa  with  the  copjxir  slides,  allows  of  the 
resistance  of  the  mercury  rheostat  being  adjusted  with  any 
desired  accuracy,  and  reinaining  practically  ctiuatant  when  once 
cwrrectly  ailjnsted.  The  doliotcy  of  this  electrical  bulaUiSe  Ui  so 
great  that  a  nK>\  cnioiit  of  l-64in.  of  one  of  tho  slides  ia  eufll* 
ciont  tu  cause  a  detlectiou  oa  the  second  galvanometer. 

This  baUnco  ia  triod  for  eaoh  loading  whan  oilibrating  a 
galvanometer. 

Tablk  nr.— CAUnRATio.N  or  GAt.VA^(0MlTIR  No.  1,588.  22/4,  1891. 

Toni]>prftt uro  of  cell  and  inHtruuionlH,  14'5dega  C 

K  U.i\  of  cell,  r         1  v.isii  volu  (legal). 

oi(;        ~    i:U)9oh»a  „  (measured). 

of  shunt  =     47'9  ,,     -  i 


Current   in  O  =  r:  = 


10*1 


micro-amperes. 


R  +  1  U 

.'.  Ra^-'ias^^!!?-4S'l  fatal «  . 


Colu  nil  II.  contains  tbo  value  of  R  worked  by  this  formula  for 
tbo  desired  value  uf  r  la  Column  h,  and  Column  UL  g\^^  t^o 
observations  obtained  in  ea^  oaso  |  endi  ioedinn[  baing  wo  moan 

of  tbrev  ubiHJi'  vations. 


L 

IL 

IU. 

IV. 

e. 

R 

1>  mul. 

A  c 

SV. 

5 

28.729 

11-3 

10 

14.343 

22-8 

7,1."'' J 

4.->  2 

-4464 

WJ 

4.7tf*i 

CS-0 

-4386 

40 

S.M.I 

90-9 

-43fi7 

30 

2,834 

ll3o 

-4425 

tlo 

'2,Xi5 

1380 

•4444 

80 

1,765-2 

m-7 

•4474 

100 

i,aH-5 

•4BI4 

1^ 

!,ia«7 

270-0 

■4444 

140 

ms 

315-5 

-43115 

160 

3«l  0 

^4S95 

.70 

803  1 

3S4-0 

•434S 

From  the  calibration  in  Table  III.  the  volt  acale  was  con* 
atmoted  on  the  wbito  nMusin  immediately  below  tho  miUimetre 
■sale  by  unply  projedangtha  pointa  of  thoreadingp  in  oolanin 
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tkftA  downwti&  If 

BoctionB  into  unita. 


MM  of  AMt  BqUAre  and  dividing  up  the 

rpi,„  „»:  .    dilferenoe  of  current  ^  

The  ratios   con- 


differ«iteeol  deflection 
teined  in  oolumo  four  of  Table  III.  thom  thak  tli*  dafleotions 
are  fairly  proportional  to  the  currenta.  Sorm  mUowmim  is  to 
be  made  for  inaooniMiM  in  the  mUa  ftpaat  from 

eiTon  of  oliwmtk». 
Hm  ttiStutlHan  9t  Um  laqMn  fidfraMMtar,  0|,  and  the 


lliaMAiBliimtiaMliKvtbeen  repaiMl  ■Mwnd  tiai«al 
vala,  beaidec  which  frequent  caliontiona  of  mean  readwfilnve 
bMD  taken — formnlie  (2)  and  (4)  io  tbe  preoeding. 


M  » 


It  has  been  found  that  the  oonatanta  of  the  two  galvanomctora 
have  not  altered  beyond  l-Sth  p«r  ewt.  during  MX  months, 
except  on  two  ovcjuiions  wbaa  ma  lavaBtog  of  tlM  iiiMtnimeiito 
li»<l  been  interfered  with. 

Fur  purpoaea  like  theae  meaaurementa  a  D'Amnval  galvano- 
meter should  have  a  glaaa  front  to  the  case,  so  that  the  cup 
u  clearly  visible,  and  ttiere  should  be  meana  uf  verifying  and 
adjuating  tbe  poaitioa  ol  tha  ooil  in  tha  fidd.  The  eoil  uould 
ba  woond  on  a  matallie  (alamiimM)  fnma,  to  Mmat  ahangea 
in  ifei  alMpa ;  mi  Umn  ahooU  ba  a  tmrion  fiaad  ootaida  tha 
oofar,  aaOafelliacirigiiialaMD  of  lb*  aoO  in  tha  fiaUaanba 


Nri««d  withoafe  ofiiauag  or  Ivtaifaring  with 

Am  a  alight  aat  aiapt  into  tha  anapendins  wins  of  tha  two 
galTsnometers  vaed  m  tha  appantoa,  and  as  they  had  no 
arva^Cement  for  restoiihg  the  sero,  it  became  neoesaary  to  turn 
the  instruments  on  their  bases,  as  the  poaition  of  the  scales 
Could  not  be  altered.  The  effect  uf  the  shiftinK  was  hardly 
noticeable  on  one  of  the  instruraonts,  but  it  causeil  an  altcnitimi 
in  the  coiistjuit  of  the  other  t<j  the  extent  of  12  per  cent.,  iiiul 
a  discrepancy  of  -J  per  cent,  m  the  proiMjrtionality  of  the  scilo, 
which  necesaitttted  retjnuluiitiug  it.  An  alttiratiun  iji  the  con- 
stant aluue  cjin,  nf  course,  ftt  muw  be  balanced  by  a 
in  the  reaiatance  used  in  series  with  the  inatrumant. 
New  iaatnuMitB  fnUUUiig  the  abova 


Maw  Ampttm-Sltft  yial.  ^Thin  rheostat,  which  is  mar^H  B  on 
th«  disflnsma,  is  made  of  40  platinoid  Btn«»  tft  hnw  eaeh.  aU 
jouwd  in  paraUel  between  two  copper  tenninal  ban. 


,  -  _  .„„  copper  

thiokneas  of  tha  strips  ia  -03in.  ;  tha  total  iHdA 
otMs-sectian  ia  1'14  square  inobas ;  tha  niairtaBn 
•t  ITtet.  0.   The  total  sotfacs  ol  tha 


The 
Tha 
1 11010688 

—  —  ^  --    —   .       strips,  in- 

t  tha  two  tanniaal  bars,  is  6,854  squtfo  inches,  when 
oaajring  1,000  anpana,^  1,068-2  watU  are  cunBiniud  by  the 
ihawtat— i.e.,  power  iagiTen  off  to  the  atmosphere  at  the  nite 
of  "tSd  watt  per  square  inch  of  surface,  which  h.ia  Itfon  Ir.i-.u] 
tooaOMa  riae  of  tempsratore  near  the  centre  of  the  strips  of 
'   ,0.  Ihoriaaof  tsnpaaatnniatliiariiaoatat 


ha.s  been  obscrvad  with  diflbrent  currents,  and  haa  lieon  f.jiind 
to  bo  prujMirtional  to  the  square  of  the  Rtrentrth  nf  the  current. 

The  nmini,'en.eut  u»tid  f«ir  det«nninint;  the  re-ti»tanre  of  15  i» 
shown  on  Diagram  3.  It  will  be  .neen  th.it  li  i.s  placed  in  aeries 
with  another  rhetistat.  A,  and  with  the  mercury  rlicj&tAt  pro- 
viou-iiy  mentioned,  and  that  the  circuit  further  contains  a  few 
!ii'c  Hi, lar)' cells.  The  current  in  thi«  circuit  is  adjustwl  by  the 
mercury  slide  resiataooa  until  the  fall  uf  i>oU>ntial  acrusa  resist- 
Uuco  A  is  equal  tO  lb*  B.IC.F.  of  the  sUndard  cell,  whkh  li 
ascertained  by  means  of  gaJvanomatar  Gf,  in  the  manner 
described  pravioualy  when  the  calibnttou  of  tha  galvanometei^ 
was  dealt  with.  The  deflection  is  then  read  on  the  scale  uf 
galvanometer  G„  which  is  joined  (with  a  resistance-boat  ia 
aariaa)aeroaathatanninBlaof  B.  TbareaiatBnoa  of  riiooatBt  A, 
aawaUaatha  VBlnaotihadaflaoliononO|,aiido(  thawaiihmoa 


Fi«i.  4. 

R,  in  series  with  it  being  known,  tha 
the  resistance  B ante  band.  Tbia 
tha  fonnida, 

B=Ac(0,-|-R)* 


4at»  fev  lindiiig 


where  e  =  E.H.F.  of  standard  cell ; 

e    the  current  corresponding  to  tha  reading  on  G,. 
TaUa  IV.  aontaiua  the  (asnlta  ol  two  dataniinationa  of  B 


Tanu  IV.— Drkrmi.natiun  op  Rehistavoi  or  Main 

AltrKKB-RHnMTAT. 


1S9 


21st  Jnly, 
18*1. 


NuBibarof 


elB. 


<IOI4MB8 
(redaced  to 
17deft.  C) 

(reduced  to 
ndeg.  C.) 


Currents  used  throusb 
B=29-«3  and  49  ^6 
ampere. 
Cttrvaot  tbraogh  B 
»48-04. 


•roe 


728 


O 

S-7S7 
Ui 

O 

z 

4 

« 
tt) 
)^ 


726 


7 

■27M 

13 


M  ■  30 

TSMPERATURe  IN  OeORCEa  OENTKaRAOe. 

Fio.  If.— Vbtiaoid  Rheostat  A.  (Five  Stripe  fai  Beries.) 

Itiirxstut  A. — As  is  seen  from  the  preceding  part  of  this 
paper,  tho  accuracy  with  which  cttnenta  can  be  meaanied  in  the 

«ror4B  =  e(Ui-i-R). 


uiyiii. 


M  by  Google 


THE  ELECTRICAL  ENGINEER,  NOVfiMBBR  20,  1891.  4»1 


i  upon  ths  Imowkdge  o(  the  nlv»  of  the 
t  of  tUa  tlMoaUt.  Qtmt  cum  ma  dMnfoM  takm  in 
ito  nuoinfiMtara  and  adjuitment.  It  conibti  of  llva  ataipa  ol 
platinoid,  eaeh  intended  to  can^  10  aiupefM  wttiioat  imtarial 
warming.  The  end  (rf  each  atnp  ia  aoldered  to  a  maaaive  gun- 
metAl  block  let  into  a  wooden  frame.  These  blooka  have  holea 
drilled  in  them  about  jin.  diHniuter  for  um  as  mereoiy  cups. 
Two  heavy  strips  of  gunmetal  are  let  into  the  frame,  one  at 
•Mrh  cud.  iitid  tliort!  aro  also  holes  in  thoao  stripB  oppoaite  the 
huloft  ill  the  hlix'ks.  The  connectionn  are  niado  by  thick  copper 
briil^'e-iac'CL's.  By  this  arniti^omont  the  strip*  can  bo  placed 
either  in  Ri  rios  or  in  parallel,  and  ono  or  more  of  the  Btrips 
can  bo  jilicod  ill  the  circuit. 

Tho  resistance  of  eiich  strip  is  arrnngod  bo  that  the  fall  of 
potential  across  it  when  »  current  of  about  10  ainpurcs  ia  flowing 
through  it  is  e<|iial  to  the  K.M.F.  of  tho  standard  cull. 

The  absolute  resistance  of  the  stripe  could  liavc  varied  within 
certain  limita,  but  it  was  necessary  to  adjust  the  ruaisuncc  <>f 
each  to  eqnkUtywith  a  considentDle  degree  of  accunu-y  As 
there  waa  no  moans  of  doing  this  at  Thames  Ditton,  tho  resist- 
ane*  wao  lakon  to  the  Ordnance  Sur\'cy,  Southampton,  about 
two  yean  agO>  and  the  adjustment  made  bj  actaping  the  stripe 
until  their  nautancee  were  equaL 

The  raaiatanoa  of  the  five  atrina  in  iorioft  was  then  taken  at 
different  tempenturea,  and  M  tnem  an  apaoial  arrangooMata  at 
Southampton  for  keeping  tho  tenpoMitaM  of  tha  taatiag'ioon 
oonatant,  the  tentparatan  of  Ow  phtfaiaid  itripo  coaM  1m  aeon- 
nttij  daterminad  at  the  time  tAen  each  vaaiatanoa  teat  waa 
takon.  TlM  VMuIti  «f  Omm  taala  an  gifon  in  Fig.  5.  Tho 
balanoe  waa  and*  agdaifc  tiM  ~  ' 

^**At  ^hiamea  Ditton  tha  waiitaBOO  of  the  itripa  kao 

mined  from  time  to  time  by  a  direot  compariaon  with  tho  Thamaa 

Ditton  standard  ohm  in  the  manner  ahown  in  Kg.  2.  It  will  he 
aeen  that  the  roaistvinco  and  the  ohm  form  two  anna  of  a 

Wheatstono  bridge  arniiigement,  and  boxes  of  ooUi  the  other 
two  arms,  as  shown  by  the  two  small  figures  (1)  and  (2).  The 
ndju.Htabld  reoistanco.  R,  is  first  placed  m  one  arm,  and  then  in 
the  other,  so  that  the  reaiaUnco,  A,  of  the  strips  ia  found  by 
the  eqiwtioii, 


A-8 


where 


made  to  uiiat  workmen  who  use  their  producliona.  Thti 
ia  the  mm  with  the  Fowler-Wnring  Compeny,  which  iaaoei 
BMtof  jMntingtooliiMahownintheillMtntkHM.  Fig.1 


S  =  the  resistance  of    the   standard  ohm  at   the  given 
tenipemturo  ; 

it,  and  Rj  the  values  of  the  adjustable  coils  in  the  tirst  and 
second  meaaurementa  respectively. 

Tt»  odIv  altentions  required  in  the  eonneotiooa  in  going 
bom  ^  bit  of  the  two  teata  to  tiie  aaeood  ia  the  changing  oT 
tiie  two  bade,  M  and  ML  in  the  menmiy  enpa. 

It  will  be  ohaamd  that  hf  thia  amngement  no  allowance 
haa  to  be  nude  torleadl,  and  the  abaolnte  reaiatanee  of  the  box 
of  ooila  ia  frrT******  True  proportionality  only  ia  required  ; 
thua  the  ten^entan  of  the  boK  of  eoila  doae  not  affect  the 
nault. 

Fin.  5  shows  that  the  resistance  of  Um  Ave  platinoid  strips 
rose  from  7262  ohm  to  -7280  ohm  for  a  tin  fal  the  temperature 

from  lOdug.  to  22deg.  C,  which  givea  a  temparaturo  coefficient 
of  0207  per  cent,  per  degree  centigrade.  Atl4'8deg.  C,  the 
flkluo,  acconliiig  to  tho  tesU  at  Southampton,  is  •72693.  The 
test  at  ThaiiK'j  Dittun  gave  72659,  leaving  a  discrepancy  of 
•047  per  cent. 

S'lrfiic:  /vi'iA.ijf.— One  way  of  ([uiekly  making  a  teat  of  the 
state  of  the  iiistrumenu  is  to  send  a  current  from  the  tMting 
Oells  through  the  rheostat  15,  with  tho  eouiiections  as  iu  Fig.  3, 
which,  when  the  instnnneiits  are  not  in  use  for  other  puriiosos, 
oan  be  done  by  merely  turning  on  a  switch,  and  read  the  v;\lue 
of  thia  current  oa  the  ainjiero  galvanometer  with  various  con- 
stants, altering  the  resistances  in  series,  according  t-o  Table  I. 
When  this  experiment  was  tried  after  tlie  instruments  liiul  been 
out  of  use  during  the  Easter  holidays,  the  galvanometer  gave  a 
higher  value  for  the  current  with  consUnt  5  than  with  consUnt 
1,  and  with  constant  •I  still  a  higher  value  than  with  5.  This 
diaerepancy,  which  amounted  to  no  le.s.^  than  3  per  cent  ,  was 
found  to  bo  due  to  surfaoa  leakage,  which  was  greater  witli  the 
Ugher  constant  obtained  by  higher  resistance  in  series.  It  dis- 
sheared  completely  by  a  slight  rublnng  of  the  top  of  t!»e  msut- 
■noe-bozea  with  a  piece  of  leather. 

The  oonaiderablo  error  mentioned  waa  obtained  with  a  current 
flf  ahoot  40  amperes,  prodnobig  •  P.D.  aeram  the  taMtruments 
of  ei4reboiit'049Tolk 


TRADE  HOTES-ILBCHUCAL  AMD  lUCHANICAL. 

The  great  increase  in  laying  of  mains  neceaaitetea  now 
tools.  Designs  .u,d  imjiruvcmcnts  in  tools  arf^  of  constant 
OOBamaa^t  and  many  manufaclurerB  have  had  special  tools 


Vta.  1. 


Fm.  9. 


shows  a  lead-cutting  tool  to  take  the  place  of  the  pooket 
knife,  saving  time,  trouble,  and  danger  to  iimlition.  Fig.  3 
is  a  tool  tor  making  a  circular  cut  in  the  laid,  kod 
Fig.  3  is  a  tool  for  itriiipiiig  intnhtioii  from  wins  up  to 
Na  10  S.a 


Royal  HOtMirotogioal  Society.— The  first  meeting 
of  the  preiant  mmou  was  held  on  Wedneadar  umuiM,  at 
the  Institution  of  Ohrfl  EoginMra,  Ut.  Baldwin  Lntbim, 

M.I.C.E.,  president,  in  the  chair.  Amongst  other  papers 
was  an  "  Account  of  an  Electric  Self-recording  Rain  Gauge," 
hf  lir.  W.  J.  E.  Binnie,  B.  A.  This  was  the  description  of 
a  Tfliy  iiwtDiotu  iartniment,  constructed  on  the  assumption 
that  all  orona  falling  from  a  orifice  or  tube  are  identioM  in 
weight,  as  long  as  the  dimonsiona  of  the  orifice  an  BOfc 
varied,  the  indications  being  recorded  electrically. 
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TO  C0RRE8P0MDEMT8. 

AU  lUghlt  Itetervcd,  Seoreiaria  cmd  Managers  of  Ckm^iamei 
«n  imUei  f»  /bruM  mtfw  tf  M0etings,  Issue  of  New 
Shares,  ItutaikUions,  Contracts,  and  any  information 
eaiHueted  with  Electrical  Engineering  tehich  may  be 
WkmHng  to  our  readers.  Iwoeniars  are  informed  thai 
VHg  maoomi  of  their  invenSiima  mbmUkd  !»  ia  «nB 
receive  our  bett  txmsideratum. 

yfU  cmamoMeatiom  mtendei  Jor  the  Editor  should  he  addressrd 
a  H.  W.  BiOGB»  299-240,  SaUbmy  Cmi,  Flad  Streei, 
London,  B.C.  AnonymoM  emmmkaHuii  viU  not  be 
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SITUATIONS  VACANT"  and  "WANT  PLACES"  AdTcrtlse- 
maMi  «ltt  be  dwigid  at  XHR£E  WOBOi  tiut  ONE  PEMMY 

■ith  a  HunaoM  «iM>ie  «r  iiinQMi. 

TO  SUBS0BIBBR8. 

'  Thk  Electrical  Enginekr"  can  be  had,  by  Order,  from 
any  Newsagmi  in  I'mn  or  Country,  and  at  the  various 
BaUway  Stations;  or  it  can,  if  fnfmtit  At  tHffHed 
Omtfrm  (IW  Ofiu^  on  Uu  (MemOmf  Urmn— 
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fjUt  Uttered,  price  Ss.  0<i.  Snbtcrilter*  can  fmvc  their  own  copies 
houmd  for  9$,  6d.,  or  covert  for  binding  eon  b*  <ibtaimd,  price  te 


TO  rORRESPONDENTS. 

Gone  ail«»lng.  --  Wf.  hnv  ru-m  fji,  with  thtpmtmark  "Birmingham," 
alahfl  addrf'Sfd  to  iii  (l^'i.  .<(am/.)  with  Jiuihiwj  iillnfhed  thereto. 
^  any  corrupcndtiU  can  idttUify  hi*  commwicatiothferhafM  he 
wailMlym»quir*atBiimiimhim«»^»miagai».  

WOODHOUSE  AND  RAWSON. 
A  glance  through  the  report  of  tho  meeting  of  this 
company  will  show  that  some  of  theahairaiholdfliEB  axe 
a  littio  aneasy  as  to  the  balance-sheet.  It  is  a  fine 
thing  to  get  a  dividend  at  the  rate  of  15  per  cent,  for 
the  ordinary  shareholder,  and  at  first  sight  is  a 
thing  wlucli  merite  applause.  We  shsll  not  esy  at 
present  that  it  merits  Might  dse,  bnt  before  com- 
mitting ourselves  either  way,  we  should  like  to  see  a 
list  giving  details  of  the  smidry  iuvestmeats  of 
£119,338 ;  also  the  rauons  for  appraising  the  value 
of  "  goodwill "  at  Je98,000.  It  is  now  a  little  over 
twelve  months  since  we  ventured  to  call  attention 
to  the  balance-sheet  of  1890.  The  departure  we 
were  the  first  to  introdoce  in  giving  the  figures 
of  the  balance-sheet  eitthlefl  oar  readers  to 
make  comparifinn  thr>  new  with  the  old.  The 
balance-sheet  of  1890  will  be  found  in  oar  issue  of 
Oct.  10, 1890,  that  of  1891  in  the  issue  of  Nov.  18 
last.  It  will  be  found  that  the  shaire  capital  «atbo> 
rised  in  1801  is  1'200, 000  morn  than  in  1800.  The 
practical  capital  in  1890  was  i-321,322;  in  ISyi  it  had 
risen  to  £522,999,  an  mcrease  in  the  year  of  £201,677. 
The  profit  made  ss  par  balanoe-aheet  1890  was 
£61,085,  but  the  profit  made  during  the  past  year 
with  over  i,''200,CX)0  more  capital  was  only  l'51,4.39, 
nearly  £10,000  less.  The  attention  of  directors  and 
shar^olders  was  last  yesr  called  is  our  issoa  of 
Oct.  17  to  the  hazardous  nature  of  the  buBioess 
of  floating  subsidiary  companies  to  obtain 
a  dividend  ;  in  fact,  to  the  danger  of 
finsnoe  as  against  strictly  commercial  ptirsuita. 
Further  consideration  of  the  balanca^haet  ahiowa 
that  the  value  of  freeholds  has  increased  from 
£53.200  to  £05,131  within  the  year,  though  it  is  not 
shown  that  any  new  freeholds  have  been  aoquired. 
The  questions  are  therefore  legitimate,  Ha.s  the 
value  been  written  up  by  some  of  this  £12,000,  and 
why,  or  is  this  the  cost  of  extensions  ?  Similarly 
leaseholds  have  inereatad  ^6568,  triifle  phint  and 
machinery,  etc.,  junqw  from  £17,000  to  over  £81,000. 
Again  the  question  may  be  asked,  How  has  this 
extra  £14,000  been  arrived  at?  Stock,  etc.,  has 
ineressed  from  £78,000  to  £126,000.  The  estimated 
value  of  patents  has  risen  £10,000,  and  goodwill 
i.'"^  ,000,  while  cash  in  hand  is  onl}'  X'G.OOO.'as  against 
151,500,  but  this  latter  is  partly  accoonted  for  tu  the 
extent  of  about  £33,000  by  increase  of  book  debts. 

Broadly  speaking,  then,  the  capital  account  fertile 
yfar  increased  by  £200,000,  requiring  £10,000  to  pay 
5  per  cent.    This  capital  haa  been  spent  thus  ; 

Freeholds    £12,000 

Leaseholds....   550 

Plant   14,000 

8took,  etc   53,000 

Patents   ,   10.000 

Investments   lU8.(X)i) 

£197,550 
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depaitmento,  and  ofttim^  such  inoreMe  leads  to  a 
considerable  MceBsinn  of  business,  from  the  fact  that 

the  floods  worT<  in  with  each  other  SucceRs,  bow* 
ever,  depends  upon  orfr;ini's;!fipTi  mm-I  supervisiou. 


Pxom  this  it  will  be  seen  that  "  investments  "  must 
play  a  most  importent  part  in  the  fiitnie  of  this 

company.  A  le^Mtitnate  trading  concern  has  uo 
"  investmeiil  "  except  "  rcscn-e."  Hence  wo  must, 
whether  we  will  or  uo,  look  upon  "  Woodhouse  and 
Bawaon  "  as  a  huge  syndicate  for  oompany  promo- 
tion,  and  probably  a  large  part,  if  not  the  whole,  of 
their  *'  investments,"  consists  of  shares  in  companies 
promoted.  There  is  one  other  item  in  the  balance- 
sheet  to  which  attention  muet  be  directed.  Salaries 
in  1891  claim  £15,208. 8s.  8d.,  while  in  1890  the  similar 
item  read,  "Sfllaries,includinf^raanapin^(liroctor'8and 
manager's  commission,  £23,261).  14s.  Id.  '  There  has 
iMen  a  decrease  of  over  ie8,000  in  the  year.  lis  this 
represented  by  "  directors'  and  manager's  commis- 
sion"? Since  the  meeting,  a  full  report  of  which 
appears  elsewhere,  the  pubUc  has  been  asked  to 
aabeoribe  further  capital  to  the  tune  of  £175,000, 
though  it  is  stated  that  a  part  of  this  only  will  be 
called  up — namely,  £l-i5,000.  Of  course,  great  care 
has  been  tnken  that  none  of  the  papers  which  might 
be  expected  to  know  something  of  electrical  work 
can  criticise  this  new  call  tot  capital.  It  matters 
little  to  others  who:<e  view  is  limited  to  dividends 
paid.  They  do  not  and  they  cannot  well  analyse  the 
prospects  of  such  a  company. 

The  most  consplcnoiis  promotiona  of  Woodhonse 
and  Bawson  are  "The  Elmore  Companies"  and 
"  The  Okonite  Conipany."  Large  sums  have  thus 
been  netted  by  the  promoters  for  these  companies 
"  floated,"  though  as  yet  they  are  not  conspicuous 
by  aacoeaa;  bat  nnlees  the  "  investmenta "  can  be 
advantageously  unloaded  there  seems  to  be  every 
probability  of  great  depreciation,  and  then  this 
item  ill  the  balance-sheet  becomes  a  more  and 
mora  doabtfid  asset.  It  may  be  that  we  are 
wrong  about  the  "  investments."  For  the 
■reke  of  shareholders  we  trust  it  is  m.  Cantion, 
however,  is  necessary,  and  never  more  so  than  when 
with  i6900,O0O  extra  oaj^tal  profits  deereaae,  and  with 
a  "  steady  and  progressive  increase  of  electrical 
work  "  a  diminished  expenditure  on  salaries  does  not 
prove  where  the  advantages  to  this  company  come 
in.  It  is  easy,  very  easy,  to  have  glowing  balance- 
sheets,  when  with  almost  every  recurring  balance- 
Bheet  the  generous  public  come  forward  eagerly  with 
contributions  to  capital. 

Let  us  turn  for  a  moment  from  the  consideration 
of  balaoce-Aeeta  and  promotiai  of  companies  to  a 
phase  in  this  company's  work  which  has  alway^^  had 
our  heartiest  sympathies.  The  intense  energy  dis- 
play^, the  far-sighted  pohcy  of  planting  everywhere 
in  electrical  circles  the  imprint  of  "  Woodhoase  and 
Bawson,"  must  have  resulted  in  forming  the  nucleus 
of  an  enormous  business,  wliich,  if  carefully  nursed 
and  discreetly  conducted,  will  lay  the  foundation 
of  a  great  success.  It  is  abscdutely  impossible, 
however,  that  the  same  attention  can  be  given  to 
commercial  details  when  time  is  occupied  over 
promotion,  as  if  the  whole  time  was  concentrated 
npott  attem  detafla.  We  am  not  among  tboee  who 
look  aakanoe  at  the  incnaae  of  aannfaotaring 


LONDON  COUNTY  COUNCIL  v.  ST.  PANCRAS. 

It  is  rather  hard  upon  the  St.  Pancras  authorities 
to  be  placed  in  the  position  they  have  been  placed 
through  the  action  of  the  Iiond<ni  County  Conncii. 

The  late  Metropolitan  Board  of  "Works  and  the 
Ijondon  County  Council  hold  a  position  somewhat 
aualagous  to  that  of  a  bank — in  that  they  lent  or 
lend  mon^  to  other  local  anthoritiee  at  a  moderate 
rate  of  interest.  The  St.  Pancras  authorities 
decided — and  we  think  justly — to  carry  out  a  central 
station  installation  under  a  provisional  order,  and 
applied  to  the  County  Coundl  for  a  kiao  of  some 
£60,000.  The  Finance  Committee  of  the  Coundl 
sent  up  a  report  recommending  under  certain  con- 
ditions the  granting  of  a  loan.  These  conditions 
were  not  the  conditions  of  St.  Pancrae^but  on  that 
we  have  nothing  at  present  to  say.  As  soon  as  the 
report  was  before  the  Council  it  was  asked  to  be  referred 
back.  This  is  the  pomt  to  which  we  direct  attention. 
The  Finance  Committee  did  or  did  not  know  its 
mind,  and  understood  its  business,  and  made  its 
report  after  due  discussion  and  examination,  so  that 
the  consideration  of  the  points  referred  back  ought 
to  have  been  settled  before  the  report  was  presented. 
No  doubt  an  i^oirt  will  be  made  to  get  over  the 
troul»k-s  which  may  arise  because  of  the  delay,  but 
the  whole  thmg  is  unbusinesslike.  The  cnminittee  • 
may  have  met  and  decided  in  time  to  allow  of  an 
application  to  Parliament,  and  a  oomplianoe  with 
the  Standing  Orders,  if  the  decision  is  unfavourable. 
On  the  other  hand,  the  decision  may  be  favourable  ; 
but  the  decision  of  the  whole  Council  unfavourable. 
To  be  on  the  safe  side,  St.  Pancras  must  qpply  to 
Parhament ;  though  the  autboritieB  may  be  perfectly 
certain  the  application  is  unnecessary,  and  next 
Tuesday— or  a  week  too  late— the  County  Council 
may  agree  to  what  la  M^aizttd. 


IH£  INSIilUIlON  D^NEB. 

The  third  annual  dinner  of  llie  Institution  was  held  on 
Friday,  November  13,  at  the  Criterion,  Regent-street, 
Piccadilly,  under  the  chairmanship  of  the  President,  Prof. 
W.  Crookes,  F.K.8.  The  ioUowiog  members  and  goasts 
were  present,  besides  the  rsprSMiitMvss  of  the  Prssa  The 
following  technical  papers  wore  represented :  The  Eire- 
liician,  by  Mr.  W.  Moore  ;  the  Eledrval  }:enrit:,  by  Mr.  II. 
Scholcy  ;  the  Ehdriad  Engiwer,  hy  Mr.  W.  M.  Jiotv'los; 
the  Knginttr,  by  Mr.  W,  W.  Beaumont ;  Enginemng,  by 
Mr.  Ka worth,  and  Industries  by  Mr.  Swinburne;  Sir  F. 
Abel,  Mr.  Abcrcrombie.  Prof.  W,  G.  Adams,  Major  G.  W. 
Addison,  It.H,,  ,\Ir.  AUiMster,  Mr.  Albri^^ht.,  Mr.  Anderson, 
Mr.  Ardron,  Prof.  Ayrton,  Mr.  Bailey,  Sir  Btnjunui 
Baker,  Mr.  Graff  Baker,  Mr.  Beaumont,  Mr.  Berkley, 
Mr.  Biriy,Mr.  C.  II.  \S.  Biggs,  Mr.  G.  Binswanger,  Mr.M. 
Bintwangsr,  Mr.  filadiwsU,  Sir  T.  Blomefield,  Dr.  Borns, 
Mr.  Briatow,  Mr.  Buekney,  Sir  A.  Cappel,  Major  Cardew, 
R.E,  Mr.  Carey,  Mr  Chambro,  Mr.  Chancy,  Mr. 
Clark,  Mr.  Claremout,  Mr.  Clirdiugh,  Mr.  H.  Cooke, 
Staff-ObrnmaDder  CSrssfc,  Ur.  Oroupton,  Mr.  J.  Oroolnsi 
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Mr.  ClonIifl»OwiBD,  Hr.  Ourtb^HftywMd,  Mr.  Cnsbing,  Mr. 
D'Alton,  Mr.  Despacher,  Mr.  Down,  Mr.  Dowson,  Colonel 
Du  Plat  Taylor,  Mr.  Diithy,  Mr.  Ediuuuds,  Mr.  Elphin- 
stooe,  Mr.  Erskino,  Mr.  Es«od,  Mr.  Evaiis,  Mr.  Fairfax,  Mr. 
Ferranti,  Mr.  Fleaiwood,  Dt.  Fleming  Mr.  Fletober»  Mr. 
Gl^^  Mr.  Goidon,  Mr.  Qorham,  Mr.  Onhun,  Lteut- 
General  Grant,  Mr  A.  Graves,  Mr.  E.  Graves,  Mr.  Gray, 
Mr.  Grindle,  Mr.  Uammar,  Mr.  R  Hammond,  Mr.  C.  P. 
Hammond,  Mr.  Harrison,  Dr.  Hassard,  Major  Haasanl,  Mr. 
Hajrtar,  Colonel  W.  Haywood,  Mr.  B.  Heard,  Mr.  A.  W. 
Heftvwide,  Mr.  B.  HflaTiridc,  Mr.  Hedgea,  Mr.  Hene, 
Mr.  Hirst,  Captain  R.  A.  Holden,  Mr.  Holt,  Prof. 
Hughes,  Mr.  llughi»,  Colonel  Jackson,  Mr.  .larmin, 
Mr.  Jenkin,  Mr.  Jones,  Mr.  Kapp,  Mr.  Kempo, 
Mr.  £.  W.  Knisbt.  Mr.  £.  A.  KoighL  Mr.  Ldunb^ 
Mr.  Lirkin,  Mr.  McKonna,  Mr.  Mwrory,  Sir  H.  Manoe, 
Mr.  Mavor,  Mr.  Morrison,  Mi-.  Murse,  RTr.  Lee  Miirrav, 
Mr,  F.  H.  N.ilder,  Mr.  N.  V.  SAici,  Mr.  P.i-ot,  MV. 
Patriiii;!!,  .Mr.  Payne,  Mr.  Paytoti,  .Mr.  Pell,  Sir  A.  Pctider, 
Mr.  PijKsr,  Mr.  Preece,  Mr.  G.  E.  Pritchett,  Mr.  G.  E,  B. 
Pritcbott,  Mr.  W.  Rawlins,  Mr.  F.  RawlinB,Sir  RRawlinaon, 
Mr.  Reckenzaun,  Mr.  Rei<l,  Mr.  Rivinston,  Mr.  I'ohertson, 
Mr.  Robinson,  Commander  liogers.  Earl  iiussell.  Sir  D. 
Salomons,  Cuf)t4iin  U.  E  Sankey,  Mr.  Sellon,  Mr.  Sharp, 
Mr.  Sherrin,  Mr.  Siemens,  Mr.  Simkins,  Mr.  Snell,  Mr. 
C.  £.  Spagnoletti,  Mr.  J.  S|>aKnoletti,  Captairt  Stiffe,  Sir 
6.  G.  Stokes,  Mr.  Stothert.  CapUin  K.  £.  Sloart,  Mr. 
Swinton,  Mr.  Tralen,  Mr.  de  Tunzelmann,  Mr.  Vorloy,  Mr. 
Wallace,  Mr.  WlLIj,  Mr.  >rircli  \Vehl»,  M*jo^GelIeraI 
Webber,  Mr.  Wilson,  Captain  Wharton. 

The  first  toast  wm  the  usual  one  of  "The  Qneen,'* 
proposed  by  the  Cli.^ntMAN.  who  said  : 

In  proposing  the  hoalth  of  our  Soveroijjii,  wo  cannot  forget 
thnt  nor  Majesty's  syiniiathies  hnve  nlwiiys  been  extended  to 
the  physical  acienoes,  and  to  all  movenicuts  for  thotr  cultivation 
and  extension. 

Eieetrioi^  ia  emmcntly  a  Yiotorian  science.  At  the  date  of 
her  Ibjeifejre  earonatiou,  it  wai  a  earinuly  for  the  few.  It  is 
now  the  UMfol  aarvant  of  the  many.  May  the  Queen  long  liv« 
to  witnaiB  further  devdopmenta. 

The  next  toa.?t  \v.i.s  that  of  "The  Prince  and  Princess  of 
'    Walea,"  eto.,  which  waa  propoaed  by  the  Cuairman  in  the 
followitig  word* : 

Within  the  List  few  dn^  s  LI.s  Iloyjd  Hi^hiiuss  han  Ijtcu  cl-K'- 
bniting  a  "  purely  donurf tic  i  vt'iit,"  nnd  receiving  coii^T.ituIa- 

tioHB  — CMiiijriiUlIiiJl'iIls  ill  whii  li  I  .1111  MHO  wo  ;iU  foiTcntly  joiti. 
To  n'li'li  uiie's  tifcivth  Uirtli'liiy  i'^  [icriiiqw  nat,  alt<i»t;ithiT  ii 
nintttT  f. If  joy  bolls.  When  Pml'  Il.u  to  ^^,L.■i  I'l'liciuac-il  'jii  lu» 
fiftieth  aiuiiversary,  he  ropIitHi  lie  cmltl  utuierHUnd  a  man 
shooting;  at  his  boat  friend  from  behind  a  hcdgo,  but  he  could 
nut  understand  being  congratulated  un  being  fifty.  But 
the  Prince  is  still  in  the  prime,  young  in  hewrt,  and  ia  elaarly 
of  opinion  that  this  life  ia  worth  living. 

It  U  well  known  th;tt  the  heir  Ut  the  Cn>wn  is  one  of  the 
most  hard-working  men  in  the  whole  Britiiih  Empire,  though 
we  do  not  lenrn  that  he  has  yet  put  in  his  claim  for  a  day  of 
eight  huuns.  Tie  w^uld  be  the  fint  to  admit  how  much  he 
persomdly  owca  lu  lh<j  iugenaitiea  of  oloctriciaiis,  through 
whose  aid  he  ii  able  to  keep  pace  with  bia  complicated  daUy 
pnunnamme. 

We  ace  all  aware  of  the  Priuoe'a  mm  ittterest  m  the 
Impwial  Inatitate»  one  of  wheie  mam  fimotiona  ia  the  aztanuon 
of  science.   Henoe  we  may  greet  in  the  Pkinee  *  friend  and  a 

colleague. 

Again  the  Chairsian'h  task  was  to  propose  "  The  Navy, 
the  Army,  and  the  Reaerve  Forces,"  which  he  did  in  the 
following  wotda : 

Ssniio  tliinlier.^  ainl  ilrcMiiuT^  hf-iiny  liavi-  ;irri\ i'<t  ;i;  the 
CoUcSusiiJti  llial  »i  ■liiiiTi  nii.l  i;iiliili  .itu'  iv  suin.-r;l;iily,  iilid  tlmr 
if  an  invadiii'.;  army  wrre  t-i  inoet  willi  no  i>i>]>M.siti.iii,  it  wmiiKI 
feel  ashaitieil  <i|  itself,  ^iinl  ]>L-itc«fuUy  retire  withuut  piuudfriiii,', 
ret|ui»Jti"iiiii<,',  \^ithiHiL  cljkiruiug  iudiuniitif!i,  or  seizing  imy 
part  of  our  wrntones.  lieforo  trying  ihiji  altercating  experi- 
ment on  our  country  wo  should  prefer  to  sue  it  carried  out  else- 
where. Whilst  awaiting  the  re-ilisation  of  this  peace -on -earth 
Utopia,  wu  are  bciund  to  Utkc  a  livolv  interest  in  tho  efficiency 
of  our  defenders  by  land  and  sea.  To  keep  our  army  and  vur 
BAvy  in  a  sute  of  ctlicicnoy,  tho  Mrrioea  of  the  eleotoical 
cngmeer  are  indi=iiic  u.s.->ble. 

Electricity  ban  rl]^  olutionigod  the  art  of  warfare  as  much  as 
did  the  invention  of  gunpowder.  By  the  facility  whieh  it 
aflbvda  for  maaaing  large  arm^  corps  at  the  point  threateued| 
and  of  rapidly  eoneentmnnK  n^gbty  ileeta  from  all  qnaitaca  of 
the  globe  in  lome  naitow  tea— eey  the  OhanMl^-it  hea 


quadrupled  our  fighting  poweia.  It  suppUoa  ua  wiHi  eeenh. 
li^le  for  diaoerning  tba  atealtiiy  iqn?ra«h  of  an  enemy,  and 
with  inslantanaoua  meana  of  ozploding  minoa  and  torpodoaa.  A 

modem  ironclad,  more  com])licatetl  than  a  central  lighting 
station,  demanda  in  ita  superior  officers  the  training  of  electrical 
engineers. 

Cajit.  WH.vnTON-  respi-inflc<l  for  tho  Xavy,  and  referred 
to  the  incroii-sing  miniber  of  uses  to  which  electricity 
ii[>lilicd  on  board  ship. 

Lieut-General  Grant  replied  for  the  Army,  and 
followed  the  lead  of  Capt.  Wharton  in  describing  the  HM 
to  which  electricity  was  put  in  military  work. 

Colonel  Du  Plat  Taylor  in  an  amusing  speech  replied 
for  the  Re.serve  Forces. 

The  Chairman  followed  with  the  toast  of  "  Electricitj 
In  Behtioii  to  Seienee."  He  aaid : 

Wu  liftvo  hii|iiiily  outgrown  the  iirepoBterous  noiirm  th«t 
r<«s<jarch  in  uny  diiptirlment  of  Rciuncu  is  mens  wnatc  nf  tiij-.r 
It  is  now  f^eiRT.illy  ftdiiiitt<,'d  that  ]iure  science,  irrospectiv.!  •  f 
pnicticnl  ii|>|ilLc.ikiii'ii8,  hc-iiulitis  hotti  the  investigator  hiir.solf.  Mm 
greiitly  yiuicheR  thi' oiiiuinuiity.  "It  blesseui  hitu  that  givei 
and  bim  that  take*."  lietwoeu  the  frog's  leg  quivenug  od 
Oalvani's  work-table  and  the  successful  telegra]^  or  telephone 
there  exista  a  direct  filiation.  Without  the  one  we  cooW  noc 
liavo  the  other. 

We  know  little  as  yet  concerning  the  migh^  agenoy  of  eUc- 
trioi^.  "  Subatantialiata  "  tell  us  it  is  a  kind  of  matter.  Othan 

view  it„  not  aa  a  matter,  but  as  a  form  of  energy.  OUim. 
again,  reject  both  theso  views.  Prof.  Lodge  considers  i';  "a 
form,  or  rather  a  mode  of  manifeatation,  of  thi-  other."  Pruf 
Nikola  Teshi  demun  to  the  view  of  Prof.  Ludi$e,  but  thinlu 
that ''nothiiwalaiideia  thevey  of  out  eaUtng  eie«lrioi<y  etlier 
anociated  with  mattaroir hoimd  ether/'  Hiah  aurthoriHaaaimnit 
evenyetagree  whether  we  have  one  eleotneity  or  two  oppoata 
eleetnetties.  Tha  only  way  to  tacUe  thediffieulty  is  to  petaevM* 
in  expc-riiiicnt  and  oboervation.  If  we  never  leant  what  elm- 
tricity  la,  if  like  life,  or  like  matter,  it  ahouM  remain  M 
unknown  quantity,  wu  shall  a—redly  dieeomr  more  abestiii 
attributes  and  its  functions. 

The  li^ht  which  thu  »tiidy  of  electricity  thmi^i  i]-  n  nviiricty 
of  cheuuc.'d  ph.Mumnjiia — -witnessed  aliko  in  o.ii  .iHle  Uh..ii» 
tDi-ie.t  .uiii  11)  the  vast  labomtoriee  of  the  ejvrth  and  the  .lun— 
caiaiot  bo  ovLTlooked.  The  €»ld  electru-cheinical  thuory  of 
Bercelius  in  .lupersetkHl,  and  a  new  nnd  wider  theory  is  opening 
out.  The  fiicts  of  olectrolyais  atxi  hy  iin  iiii-aiiB  eitliur  cuitiplolely 
dutcLiod  or  co-ordiiiateil.  Thoy  yM.iiit  to  llie  yre.it  jiri'li.-ihility 
tli.it  I'lectricity  is  atomic,  tli»t  an  olectricd  hIdiii  ia  aK  deliiiite* 
(|ii;iiitity  as  ;i  chouiic;il  atom.  The  elvctricvl  attraction  between 
iwDcheniicil  atoms  beine  a  brillicm  times  greater  than  gtariu- 
tiuiiid  iittrici^ion  is  prcnehly tiie foiee wi» wUeh ehemiitiy 

most  deeply  concenied. 

It  has  been  computed  that  iu  a  single  cubic  foot  of  theetbtr 
which  tills  all  space,  there  are  h^kod  op  10,000  foot-tons  el 
energy  which  have  hitherto  escaped  notice.  To  unlock  thu 
boundless  store  and  subdue  it  U>  the  service  of  man  iaa  tmk 
which  awaita  the  electrician  of  the  future.  The  latest  luiuawhis 
give  well-founded  hui>es  that  tbia  vast  itorefaouae  of  power  i> 
nut  hopelessly  inaccessible.  Up  to  the  pnaant  time  we  ban 
been  aoquaiuted  with  ooly  a  ivf  naivov  XMifle  e(  athtml 
vibrational  from  eatveme  ted  on  the  one  aide  to  idtMHriobt  oo 
the  otbev--eay,  from  three  ten-milliontfaa  of  m  nUtiautm  tv 
eight  ten-niilliontha  of  a  milUmetre.  Withia  thie  oomnMatinlr 
limited  range  of  ethereal  vibnitioaa,  and  the  equality  neRev 
range  of  wMind  vilmtioQa,  we  have  been  hitherto  luaited  to 
reoeive  and  communicate  all  the  knowledge  which  we  ilun 
with  other  rational  beings.  Whether  vibrations  of  thi 
ether,  slower  tlmn  thus«  which  nlfect  un  as  light,  ia*7 
not  be  constantly  at  work  aruuiid  us,  we  luive  until  lately 
ricvor  seriously  eU'iuired.  But  the  ruacurchua  of  Lodge  in 
Ivigliuid  and  Hertj'.  m  (;«.»rmany  give  ua  an  .dniost  intinito  nuix* 
of  ttliorcal  vilirritions  or  electrical  rays  from  wave  loniT'dj-i  "^'^ 
thoii.siiiula  of  miles  tiown  to  a  few  feet.  Hero  is  unfolded  10  as 
a  new  and  a.stotii.*hing  universe— one  which  it  is  lianl  to  con- 
ceive xliould  be  powerless  to  transmit  and  impart  iiit^.llii;eiK'«. 

KxiH'riiuentali.stfi  are  reducing  the  wave-lengths  of  the  cK'*- 
trical  rays.  With  every  iliininution  in  size  of  the  aupariitiis  il'i 
wave-lengths  got  shorter,  ;ui<l  eoidd  wo  conatruct  Leydm  j"^ 
of  molecular  dimensions  the  rays  nnyht  fall  wn'thin  the  imrr.'* 
limits  of  visibility.  Wo  do  not  yet  kll^JW  !iow  the  in  jIccsJ* 
could  be  f^ot  to  act  aa  a  Leyden  jar,  yet  it  is  not  iniprubabiotbst 
the  discontinuous  ph««phoroscent  light  emitted  from  oertsin  of 
the  rare  uartlis,  when  excited  by  a  bigh-tenaion  current  inshi;;') 
vacuum,  is  really  an  artificial  piedoetion  of  theee  electrical 
sufliciently  abort  to  alfoct  our  organs  of  sight.  If  suoh  a  lix>>' 
could  bo  produced  more  easily  and  uiore  regularly,  it  wouM  b« 
far  more  economical  than  Ught  from  a  flame  or  from  the  arc.  ** 
vety  little  of  the  energy  iu  pUy  is  expended  in  ^e  form  of  bast 
mya.  Of  aimh  pradnotion  of  ikfat,  HatOM  eiqtphea  jinjW" 
eiaaiplai  io  the  ^W'Voim  ana  the  fiie-fliea.  Their 
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though  aufBciently  «nergetic  to  be  so«n  at  it  considorable  dittAncc,  j 
is  accompanied  by  no  liberation  of  heat  capable  of  detection  by 
fmr  roost  delic-itc  iu8!trument«. 

By  moana  oi  currunta  Alternating  with  very  high  frequency, 
Prif.  Nikola  Te.sla  ha.s  succeeded  in  paa»im(  by  induction 
through  the  glass  ui  i\  lamp  «ni>rgy  auflicient  to  ki»ep  r  tilnnient 
in  a  atate  of  incandesciTico  wirlvnit  tlie  use  <>f  ci mni^ctiiit;  wiros. 
He  haa  even  lighted  n  infiin  by  producing  la  it  such  ji  cMiKli- 
ii'  ii  tli;i:  .in  illumin.il iiii;  appliance  may  bo  placeil  .mywlun^ 
mill  liiilitod  without  Ijeiiii,'  electrically  comiecttHl  with  anything. 
Ho  hiia  pr'j<Uiceii  the  roijuired  wmditi  ni  by  creating  in  ihv 
r>jom  »  powerful  eloctn'stntic  field  alternating  very  rapidly.  Ue 
Buspenda  two  ohoota  of  uiutal,  each  cotinected  with  one  of  the 
terminaU  of  the  coil.  If  an  axhaostad  tube  ii  oariied  luiy- 
where  between  thoae  diMts,  or  pltoad  «nyir1ier«,  It  rnnaina 
^vays  luminous. 

The  e.\teut  to  whieih  ttifa  method  of  illuminatioi)  mtj  be 
jmctically  available  experiment  alone  can  decide.  In  kliy  oaac, 
car  inaight  into  the  possibilities  of  static  electricity  haa  been 
Vtbmim^  and  the  ordinaiy  electric  machine  will  cease  to  be 
ttguAtA  tt»  mete  toy. 

coifanta  hvn  at  tli«  bwb  »  mUier  doubtful 
SttftltfoUowifnMiTMk'BMMWDliM  tJui  as  tbe 
_  of  dw  altiiDotiaa  inereosea  they  beoomo  not  mm 
dragoKNit  Vnt  Um  w.  It  ftovtber  appear*  tiMt  0  tmo  flame 
can  now  be  produced  without  chemical  aid— a  flame  which 
yields  lij^ht  and  heat  without  the  cuuaumption  f>f  material  and 
without  any  chemical  process.  To  this  end  we  require  improved 
methods  for  producing  excessively  frequent  alternations  and 
i-nnriuiius  ]«itentialR.  Sb.iU  we  be  able  to  obt.-iin  these  by 
ttippuig  the  eLhi.'r  /  If  »o,  «  c  may  view  the  proKiicctive  exhaus- 
tion uf  our  coaltields  witli  inilillV-runco  :  wo  hUnll  at  once  solve 
the  smoke  question  and  thus  disaulvc  all  pLuiiiible  coal-riiujs. 

Electricity  Hcenix  duntined  Uy  annex  the  wholo  fiafd  not 
merely     "ptics,  but  jir.>bably  also  of  thcrmotics. 

Ray«  of  liglit  will  not  through  !i  wall,  nor,  :is  we  know 

only  too  well,  thiou^^h  n  dense  fo^j,  lUit  electrical  rays  of  a 
foot  or  two  WMVe-lengtli  of  which  we  Imve  Bpokell  will  easily 
pieroe  »ncli  mfxluun*,  which  for  them  will  be  tntnsi>i»rent. 

Another  tempting  field  for  research,  scarcely  yet  attacked  by 
pioneers,  awaits  uxplomtiun.  I  allude  to  the  mutual  action  of 
electricity  and  hie.  No  sound  man  of  science  endorses  the 
aaaertion  that  "electricity  is  lifei"  nor  can  we  even  venture  to 
sDoak  of  life  as  one  of  the  varietiee  or  manifestatieua  of  ener^. 
Keverthdesa,  electricity  has  an  important  ii»<<wf«^  upon  vital 
phenomena,  and  is  in  turn  mi,  in  action  ilf  tho  ttring  being, 
animal  or  vegetable.  We  have  electric  fishes— one  of  them  the 
pnitotype  of  the  torpedo  of  modem  warfare.  There  is  the 
eloetlie  alog  wbiob  uaed  to  be  mat  with  in  gaidana  and  roads 
aboat  Uotnaagr  Biw;  them  n  alao  wi  oloetrie  oenttpode.  In 
tlioatiidj  of  aacli  faptaand  moli  BnlaWmiathB  scientific  eUotrioian 
baa  balora  buDM  aliMat  iaJbute  fidd  of  enquiry. 

Tho  aknrarTflmliioiia  to  which  I  have  rtfemd  reveal  the 
bewttdertnil  poeubilily  of  telegraphy  without  wiret,  po«t«, 
cablee,  or  any  of  our  present  coeUy  applianoea.  It  is  in  vain  to 
attorn  pt  to  picture  the  manrds  of  the  future.  Progrets,  as 
D<'An  Swift  observed,  may  be  too  fa.st  for  enduranoa.  Suffident 
for  this  generation  are  the  wonders  thereof. 

Sir  G.  G.  Stoke-s,  Bart.,  M.P.,  replied,  and  regretted 
the  ahsence  of  Sir  W.  Thomson,  who  mii^ht  otherwise  have 
uiideruken  tho  responsibility  of  the  reply.  Tbo  number- 
less points  of  contact  of  olectrical  with  <jther  bnincbes  of 
•deace  were  referred  to,  and  brief  mention  made  of  tbe 
devcdopfuont  of  the  dynamo  from  the  tinw  of  Fkraday's 
experiment  to  the  present.  References  were  also  made  to 
uur  WAUt  of  knowledge  of  what  electricity  really  is,  to  its 
intimate  connection  with  chemical  union  ami  cbemicil 
decomposition,  to  tho  diacoverios  of  b'araday,  Clerk 
Biaxvrell,  Lodge,  and  Harts. 

Mr.  C.  £.  SpAONOLBin  (paat  president)  then  propoted 
"Electricity  in  its  Practical  Application,"  «)i«n  m  aa 
raiiiJly  -ab  [}om\>]o  scanned  the  most  impovtuifeapplieatioos, 
and  to  this  Sir  J.  P&mi>kk  replied. 

llr.  W.  II.  Preece  (past  president)  in  a  humorous  speech 
propoaod  "Oar  Guests,"  to  wbieb  tll«  president  of  the 
uatitiitioD  of  CSivil  Engineers  (filr.  G.  Bbrklry)  replied. 

Then  came  the  toast  of  the  evening,  proposed  liy  Sir 
G.  G.  Stokks  in  well-chosen  language,  and  responded  to  by 
^0  CHiuniAii  B4  f olloira : 

Without  unjustifiiible  vunity  !  ni.iy  be  .■\llii«  ed  to  i<ay  that  the 
Electrical  Gngineero  have  abuiidatilly  juslitied  tlunr  eviateuco. 
But  instead  of  smooth  prophecies  or  perching,'  on  tlie  hii;lu»»t 
"  dead  wire  "  and  crtiwing,  it  may  be  bettor  to  uikc  a  binl's-Lye 
viiiw  of  the  Holid  work  tli.ii  lic-i  .ihead.  I  have  alrejidy  referred 
tii  certiiin  uiih.jIvoiI  pr.ibltjms  of  electric  enorjty.  In  tho  li*t 
of  luoinentouo  problems  the  action  of  electricity  on  animal  and 
vegetable  life  is  not  the  least  important.  Aa  regards  the  treat- 
aiMife  of  dianawi  tlM  anbjact  it  tenponiily  vTCvdovdad  If 


falling  into  the  hands  of  Adverliiilng  quacks.  In  respect  to 
vegctAtion  it  is  AliU  uncertain  whether  electrical  currents  exer- 
cise any  tU  k  tded  or  unif<inn  inlluence  upon  growing  crops  of 
grain  .-htkI  fruit  ;  whether  such  inllut  noe  would  li*  favourable  t>r 
the  reverse.  Keetiiit  expcriinentb  le.'id  to  the  ojiinion  that  elec- 
tricity may  iinluee  earlier  ami  better  liarveBls.  But  much 
further  MtLi'iy  a  here  neeileii.  Nnr  have  wo  j'et  Holved 
the  C'lually  niiportant  and  cloudy  connected  ([Ucsti'in,  whetliar 
we  uiny  by  cloctrit-al  action  rout  tlie  ji.aras'itical  in.sectsan<l  ftingi 
which  in  some  seaison.s  rob  uh  of  no  less  than  the  tenth  of  our 
crops.  A  moderate  e-<tiniate  puts  the  mean  Iosk  hi  the  homo 
kingdoms  at  £12,000,000  per  annum.  In  India  and  the  colonies 
a  number  of  destroyers,  which  it  is  not  my  business  to  specify, 
are  leas  easily  contcnt«d.  Like  Falstaff,  in  the  words  of  Dame 
Quickly,  they  seek  to  take  "  not  some,  but  all."  The  attacks 
of  tho  phylloxera  have  cost  our  French  neighbours  more  than 
di<l  the  Franco- Prussian  War. 

It  has  boon  found  out  in  not  a  few  experiments  that  electric 
curronta  not  only  give  increased  vigour  to  the  life  of  the 
higher  plaata,  bat  tend  to  paralyse  the  baneful  activity  of 
parasitaa,  aninud  and  vagetabte.  Hero  there  is  unlimited 
Boofw  for  pnolieal  nieanih,  in  whiob  the  elaetrioal  aniinaar 
mnat  join  foreea  with  tha  fiumar,  the  gard«iar«  and  die 
Tegetable  phyaiala||iak  Wa  hvn  deinitair  to  dadda  wh«UMV, 
and  under  what  eifeiUBataaeea,  eleotiioil;f  ia  banefMal  to  our 
cmpa  ;  and  whether,  and  under  what  oonditions,  it  is  deadly 
to  parasitic  pests.  Here,  then,  cornea  the  ({uestiou  of  a 
supply  of  electriciLy  ehcaiier  and  moro  luiiversally  applicable 
than  tile  ted n  us  conversion  of  clit^mical  energy  iul<i  heat,  of 
heat  again  into  mechanical  power,  and  of  such  power  into 
electric  current.  It  is  depressing  to  reflect  that  this  roundabout 
proceii.s,  w>ih  losses  at  every  stop,  \h  still  <iur  beat  means  of 
obtaining  li  supply  of  electricity.  A\  hilst  fleeking  for  chejii>er 
sources  of  electricity,  no  endeavour  must  be  spareii  to  tjiine  tho 
ficprenesMi  of  tho»n  p<»wprfnl  alternating,'  currents  now  so  largely 
used.  T<io  nuiny  cleser  electrician.H  have  sh.ired  tlie  fate  of 
Tuilua  llostiliuH,  who,  accorduig  to  tlie  lioiurm  myth,  incurred 
the  wrath  rif  .love  for  practising  magical  .irt.i,  and  wji.i  struck 
dead  with  a  Uiuiiderbolt.  In  modern  language,  ho  was  simply 
working  with  a  high-t«nBion  currant,  and  inadvartaattjtotidiuig 
a  live  wire,  g<it  a  fatal  shock. 

With  regard  to  the  possible  applications  of  olactriflilj  to 
agriculture,  I  may  mention  that  the  total  nnmunt  of  rit  rim 
which  the  sun  pours  out  yearly  ujjon  every  acre  of  the  eaitli's 
surface,  chiefly  m  tho  form  of  heat,  ia  800,000  h.j>.  Of  thia 
mighty  supply  of  enei^f  a  llouridling  crop  utiliaea  only 
SjSW  h.n.,  ao  th^  the  energy  wasted  per  aere  of  land  la 
TM^fiOO  b.pi.   Wa  talk  loudly  of  the  importaDce  of  utilising 


tbe  value  of 
alt  of 


tfaa  nfon'of  onr  namifwitana ;  but  irnat  ia 
alkali  waata,  of  furnaoa  daga,  of  coal-tar, 

tnwther,  cntnpand  to  tbe  loss  of  796,800  h.  p.  jpar  ««w  of  bod  f 

The  ikppltcatioB  of  alactricity  to  sanitiiry  unpirovementa  Is 
another  posaibility*  tttmingnuunly  on  a  cheap  supply  of  current. 
The  electric  treatment  ana  purification  of  sewage  and  industrial 
waste  water  is  a  demotic!  rated  reality  which  nierely  reqaiFea  a 
reduction  in  tho  cost  of  the  a^^'ent  employed. 

Tho  sterilisation  by  electrical  means  of  the  w.ater  sujiply 
of  cities  hft-i  been  propo.sed  and  discussed.  Theoretically 
it  is  [lossiblo,  but  tlie  practical  ilifliculty  of  dealing  with  the 
va-Hl  volumes  of  w.*ter  reijuired  f.;r  the  daily  consumptiiui  of 
Li  iiiJuii  i«  pr  Hliyious.  I'.ut  a  dilliculty,  said  Lord  Lyniiluir.'it, 
is  a  thim;  to  h.e  overcouic.  There  is  a  still  more  tnipot  lant  con- 
sidenvtion  ;  the  lis'ino  or;,'ani.sni.s  of  water  are  by  no  ineanH  all 
pathogenic.  Many  i\ro  deiuuiiistmbly  harmless,  and  others 
possibly  beneficial.  Pasteur  proposed  to  brin^;  up  young 
animals  on  sterilised  foiHl  and  drink  with  a  view  to  determine 
whether  their  health  and  development  would  bo  aflccted  for  the 
bettor  or  for  the  worse.  Decisive  resulta  are  not  as  yet  forth- 
c. lining,  liefure  tlie  sterilisatiim  of  our  water  sources  can  bo 
prudently  undertaken,  this  great  question  must  first  be  decided 
by  experimental  biologists. 

Another  point  at  which  the  practoial  electrician  should 
aim  is  nothing  less  than  Aa  control  of  the  weather.  We 
are  told  these  islands  have  no  dinate— mardy  aamplai, 
that  an  English  summer  oousiita  of  **thna  fine  omn  and  a 
thunderstorm,'*  and  that  the  only  tnSfk  that  lipena  with  iia  ia  a 
baked  apple  Thateiamofatbaaa  gnin  of  tmtD  in  tfaeaaraaBD. 
The  great  evil  «f  » thondecatom  w  thiaooMHtqr  h  not  tbat  tine 
lightning  niav  kill  a  man  or  a  cow,  or  aets  hama  or  atadtt  OH 
fire.  Tbe  teal  calamity  eonsiatain  the  weather  upset.  Thostonn 
is  followed  by  a  faU  of  tamperature,  and  a  fit  of  rain,  clonda, 
an<l  wind,  which  rarely  lasts  loss  than  a  week,  sadly  interferes 
with  the  growth  and  ripening  of  grain  and  fruits.  Trie  iiuestiou 
is,  caimot  tho  accuiiiulat!i  ihh  of  elect  He  energy  in  tho  atmosphere 
be  thwarted,  dispersed,  ortunieii  'o  jiractical use  ?  In  like  manner 
wo  may  hope  to  abate  the  terrible  fo^'  nuisjinoe. 

Wf>  hear  of  attomptji  at  raiu  inakini,'  more  or  Icsh  .successful. 
-  i  '.ll  we  ever  be  able  to  put  an  end  to  ji  perennial  driz-de  ( 

I  shall  perhaps  be  styled  dreamer  if  1  hint  at  the  possibility 
of  still  further  amending;  the  ways  of  Providence,  N\  o  all 
know  too  well  that  cl<mdiueas  and  raiufall  occur  chiefly  by  day, 
and  clear  ddaa  at  ly^t.  nuaiapndadirtheoppodteamiige* 
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ment  BuiUble  to  vc^jotiition,  Ai  we  lutvo  ju.nt  mnm.  Nature 
BuppIioR  energy  nni]>ly  Aufficient.    How  is  thin  {uo<lii;inu8  quaii 

tity  of  power  to  bt-  lilnile  iivailiiblf  ?  'rht  ni'  urn  pi  nlilcma  tlmt 
may  saft'ly  In*  l<>ft  to  th«'  lU-vici'H       inHjii  iMtioiis  i<{  our  electrical 

I  mil  iM.'rj)loxtMl  how  best  to  acknowledge  the  honour  you 
h.-ive  ibiiio  me.  1  ftin  nu  gjieecli  maker.  I  hu\v  Men 
accufttouiixi  to  ilo.-il  with  things,  tlieir  properties  and  change*, 
rather  than  with  words.  But  pray  do  not  suppose  I  am  at  all 
indifferent  to  your  kindness,  sympathy  is  no  less  dear  to  the 
stnigglera  of  science  than  to  those  engaged  in  other  more 
popukr  puimita.  It  u,  perban,  more  dewr,  b«»au,  «a  is 
vuf  mtanl,  our  work  inmritauy  Appeals  to  the  few,  Dot  to 
the  many. 

I  have  giren  jcn  eonie  indication  of  tho  intruBte  problems  to 
be  handled,  of  enormous  difllcHltie»  to  be  fumounted.  What 
is  reftlly  in  store  in  the  of  futura  wondeim  u  foMod  "  in 
ihkdjr  MTea  of  destiny." 


WOODWARD  AND  EVANS'S  PATENT. 


We  were  agraaaUy  anxjiiriud  to  find  our  eizeeUflnt  oon- 
temporary  die  Ehtmeat  Rmm  luul  at  length  aeentAd  out 

"  Woodwiud  and  Evans's "  patent.  The  news  that  this 
patent  existed  is  old  to  our  rcadei-s,  as  it  was  i*eferred  to  in 
our  i«8ue  of  April  26,  1889,  and  we  ar6  therefore  fain  to  < 
daim  the  credit  of  bcdng  first  to  direct  attention  to  the 
mibjeet  <rf  tUt  invwitioa.  A  copy  of  the  epeeificatioa  Wa^ 
in  our  hands  at  the  time  tho  record  was  raacie,  bnt  we  were 
asked  not  to  publish  it  for  reasons  we  could  not  then 
nor  oven  now  understand,  yet  we  complied  with  the 
request.  The  speoification,  however,  is  atiU  in  our 
liaad%  M  h  the  sbeet  m  dnwinge.  We  iherefare 
do  not  longer  hesitate  to  ^ive  the  text  of  tho  s{)€cifi- 
cation,  and  moHt  of  the  drawinf^s — only  two  of  which, 
however,  seem  pertinent  to  the  subject  of  priority 
of  patents  ;  especially  as  regards  what  was  so  long  termed 
"mvirion  of  light."  It  has  always  seemed  to  us  that  the 
claims  of  Sawyer-Mann,  of  Maxim,  of  Edison,  of  Lane  Fox, 
and  of  a  host  of  others  arc  not  worth  a  rap  when  considered 
in  connection  with  this  specification  and  diawings.  Tho 
iooaodeacent  lamp  jiateDts  themselves  are  of  little  value 
wiUionb  ft  penllel  svstem  of  distribution,  end  we  contend 
now,  as  we  contoaded  before,  that  so  far  as  our  historical 
retearches  go,  Woodward  and  Evans  were  the  first  to 
obtain  a  patent  which  is  the  master  patent  of  all  that  have 
followed.  Woodward  is  a  Birmingham  man,  and  it  would 
be  interesting  to  know  why  thia  patent  Iim  m  long 
noained  bidden  to  patent  agents  and  lawyers. 

DBPARTMBNT  OF  AGRK  UlturK. 

Patent  Ofiice,  Ottawa,  Canada, 
August  5,  ISM. 

Certiflul  to  bo  true  and  correct  copies  of  tho  original 
spocifi&itioti  and  drawing.?  remaining  on  record  in  thia 
office,  duplicate  copies  of  which  were  attached  to  a  patent. 
Mo.  3,738,  bearing  date  the  Srd  day  of  Aagoat,  1874,  and 
granted  to  Henry  Woodwtrd  and  Mathew  Evans  for  15 
years  from  the  .siiid  dato  in  the  Dominion  of  Canada,  for 
"  Improvements  on  the  art  or  process  of  obtaining  artificial 
light  by  means  of  electricity  "  (the  partial  fee  for  n  term  of 
five  years  having  been  paid  on  said  patent). 

Ae  witnan  the  seal  erf  the  Patent  Office  hereto  affixed. 

II.  Ca.s>;i;\m, 
Acting  Deputy  Commissioner  of  Patents* 

Specification. 
To  All  whom  ii  may  Conctrn. 

Be  it  known  that  we,  Henry  Woodward,  of  the  city  of 
Torantoi,  in  the  eoonty  vi  Yorl^  in  the  province  el  Ontario, 
nedieal  eleetriejan,  and  Mathew  Evens;  abo  of  the  city  of 
Toronto,  in  the  county  of  York,  in  the  province  of  Ontario, 
gentleman,  have  jointly  invented  new  and  useful  improve- 
ments in  the  art  or  process  of  obtaining  artificial  light  by 
means  of  eleotcioitv,  and  we  do  hereby  declare  tlut  the 
ieUowing  ie  e  fnO,  dear,  and  enet  description  of  the 
same : 

In  the  first  place,  we  use  a  gas  aogiue,  or  other  suitable  i 
nolifn  power  for  tho  pmpoee  of  rotMing  a  iMignclo- 1 


electric  mLtchine,  and  at  such  velocity  as  shall  create  eloc 
tricity  sufficient  to  beat  certain  pieces  of  carbon  to  a  state 
of  incande84;enco. 

In  the  second  place,  we  nee  "  nun  carbons,"  and  pbce 
the  same  in  lamps,  or  other  snitaUe  vessels,  as  heninaftar 
described. 

A  piece  of  carbon,  as  hereinbefore  mentioned,  pure  in 
qosli^,  and  of  suitable  size,  proportioned  to  the  size  of 
lamp  or  vessel  to  be  used,  ia  scraped  and  shaped  until 
fitted  for  the  purpose.   One  electrode  fa  then  oonneetsd 

with  the  cailwn  at  tho  top,  and  the  other  electrotle  is  cou 
nocted  with  the  carbon  at  tho  bottom  in  the  following 
manner. 

A  small  hole  is  drilled  a  short  distaiice  into  each  end  of 
the  carbon  to  fit  the  eleetrodes,  and  when  neoeseary  they 

are  further  secured  by  surrounding  them  with  a  portion  of 
plaster  of  Paris  or  other  suitable  substance,  the  electrodes 
not  passing  through  the  carbons,  nor  coanecting  with  each 
other.  It  is  then  enclosed  in  a  globe,  or  other  vessel,  either  of 
glass  or  other  soitable  materiu.  The  lir  is  then  eztrteted 
from  the  said  globe,  or  veisel,  after  it  has  been  hermetically 
sealed  at  the  ends,  and  then  filled  with  rarefied  gas  that  will 
not  unite  chemically  with  the  c«rbon  when  hot.  Electricity 
is  now  supplied  ana  in  sufficient  quantity  so  as  to  beat  the 
carbon  wMin  the  vessel  to  a  state  of  incandeeeanea,  the 
rarefied  gas  previously  introduced  now  becomes  luminoos, 
and  constitnte.s  the  liybt  herein  designated  as  Woodward 
and  Evans's  electric  light. 

This  process  will  give  a  light  of  any  required  intensity, 
and  there  is  practically  no  lUttit  to  the  number  of  lighu 
that  may  be  obtained  from  one  nagneUheleelric  machine. 


Fm.  1  Pto.  2. 


Vm.  a. 


In  the  aeeompanying  drawings,  the  seme  leitain  ef 
reference  indicate  the  same  parts  In  all  the  views,  and  nlso 

in  the  specification. 

Fig.  1  is  an  elevation,  or  front  view  of  a  piece  of  carbon, 
and  is  marked  B ;  it  is  supposed  to  be  sctaped  and  shaped 
antfl  suitable  for  the  required  pur]iose. 

Fig.  2  is  also  an  elevation  or  front  view  of  the  same 
piece  of  carbon  with  the  electrodes,  E  E,  attached  tbtireto, 
leading  to  and  from  the  positive  and  negative  poles  of  the 
battery,  one  being  attached  at  the  top  and  the  other  ai  the 
bottom  of  the  earbon. 

Fig.  3  'S:  a  -ertional  elevati'ui,  '^bowing  globe  marked  .A, 
but  which  may  be  a  vessel  oi  any  other  suitable  form.  The 
prepared  oarhon,  ^  ie^  shown  thersin,  and  the  afcreseid 
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I,  BE^  AttaelMd  thereto,  showing  also  a  tube,  C, 
witli  an  air-tight  stopcock  to  be  used  ia  exhatuting  the  air 
from  the  globe  or  vemel,  A,  and  also  for  the  injection  of 
rarefied  gas  into  the  same.  Showing  also  the  hemictical 
sealing  of  said  vesael  at  tho  ends  of  the  tub«8  and  marked 
G  G ;  and  showing  also  the  stand,  D. 

4*  is  alio  a  aactional  elevation,  ehowing  tha  adaptation 
of  anotber  fami  of  voimI,  A.  This  drawing  is  on  a  krger 
scale,  in  order  to  show  the  mannt :  if  .  losing  the  owls  of 
the  Teasel,  which  is  done  by  bra*3  sockets — that  at  the  top 
being  marked  K,  and  that  at  the  bottom  L ;  showing  also 
the  carbon,  difftrent  in  iorm  than  tliat  in  the  other 
voomI,  and  the  two  oleettodee,  EE,  nraning  to  and  from 
the  poles,  N. 

Fig.  5  ia  an  elevation,  showing  one  mode  of  connecting 
the  varioas  ligbta  with  the  machine  by  meana  of  two  trunk 
wiraa,  or  electrodes,  HH.  running  from  tha  posittro  and 
oogatiTe  poles,  M  and  ll,  of  dia  waahinn,  nvk  hnuiobes, 
bht  tiMrabwn  to  «a«h  ligH 

Flo.  & 


Fig.  6     also  an  deration,  showing  another  method  of 

connecting  the  lights  with  the  machine,  each  light  having  a 
distinct  wire,  b,  running  to  each  pole  of  the  machine,  M 
aadN. 

Having  thus  described  oar  invootion,  we  claim  :  The 
placing  of  carbons,  B,  iohmpa  arotheriaitahloTesselB,  A,  filled 
with  rarefied  gas,  {lossessing  the  propert}-  of  not  chomically 
combining  wito  the  carbon  when  in  a  state  inc^iKieaccuce, 
in  connection  with  the  arrangementa  of  the  electrodes,  £  £, 
fixing,  or  cooneeting  tho  oarbon,  aabstantially  as  set 
forth.  Hkmby  Woodwasd. 

Mathiw  Etanb. 

Toronto,  Ontario,  24th  July,  1874. 

Signed  in  presoace  of  Jauss  Footeb. 

WiujAM  Gill. 

This  is  the  specification  referred  to  in  the  aflldavit  of 
Henry  Woodward  and  of  Mathew  Evans,  hereto  annezod. 
Sworn  before  me  this  84th  day  of  July,  a.o.  1674. 

Jambs  Foeira,  J.P. 


IH£  £L£CTfiiC  LiGHIliiG  Of  SYDNEY. 


The  special  sub-committee  of  the  Sydney  City  Council, 
aMointed  in  Fabmanr  Ust  to  report  apoa  the  eost  and 
Hdyisablenesa  of  estabushing  a  system  of  deetrie  lighting 

fur  the  city  of  Sydney,  and  of  which  the  Mayor  (Alderman 
\V.  P.  iVLinoing)  was  chairiuau,  h'^  uoncluded  its  kbouis 
under  the  resolution  of  the  Council.  Its  report  was 
ivesented  to  the  Committee  of  Finance  of  tho  above  Council 
on  the  1st  Oetoher,  and  unanimonsly  agreed  ta  The  sub- 
cornmittoc  declare  it  ia  advisable  that  a  syatcm  of  electric 
lighting  should  be  introduced,  and  they  recommend  for 


consideration  the  scheme  ehhontsd  hf  Vt.  Oraeknell  and 

Frof.  Threlfall,  who  all  through  have  acted  as  advisers. 
This  scheme  provides   for  three  stations,   where  the 
necessarj'  plant   and    machinery    can    be    erected,  with 
sufficient  space  for  the  storage  of  ooal  and  stores.  The 
positions  considered  most  suitable  are  all  the  property  of 
the  Corporation,  and  are  as  foUowa :  1.  Kantatreet,  with  a 
frontage  to  Darling  Harbour.    3.  Woolloonooloo,  used 
by  tho  Corporation   for   a  metal  depot.     3.  Corner 
of  Prince  Alfred   Park,   at   the  junction   of  CasUe- 
reagh-street    and   Devonshire -street.     The  advantages 
al  these  poeitions  are,  it  is  s%ld,  that  eaeh  ia  m» 
centre  of  almost  leparate  districts,  and  is  weli  situated 
for  a  cheap  delivery  of  coal    It  is  projKjsc^l  to  light 
the  streets  by  a  combined  system  of  arc  and  incandescent 
lamps ;  arc  lamps  for  the  inincipal  streets,  on  poles  S6ft. 
to  40ft.  h^li, at  adistanee of  fourehaina  apart,  alternately 
on  opposite  ndes  of  the  streets,  die  mains  of  the  are  lampe 
being  laid  underground.    The  less  important  thoroughfares 
may  be  lighted  by  means  of  25-c.p.  incandescent  lamps 
with  overhead  mains.  The  number  of  lamps  employed  is  431 
are  and  1,443  inoaodesoenk  The  are  lamps  will  be  arranged 
in  about  11  circuits  of  40  in  series,  and  the  eiroidt  will  be 
so  arranged  that  lampii  on  opposite  sides  of  a  street  will  be 
ou  different  circuits,  so  that  ia  the  p08.sible  event  of  a 
breakdown  of  one  of  the  circuit^),  no  street  will  be  left  in 
total  darkness.   The  incandescent  circuits  will  be  ran  in 
adifierent  manner;  the  ineandsseent  hnqis  witt  he  run 
in   multiple     scries     of    10  lamps   in   each  circuit. 
The    total   cost    of    the    installation    of    the  street 
lighting  system  is  cstiniat<;d  at  -CIO'), GOG,  and  tho  total 
annual  cost  of  maintenance  at  £15,833,  or  a  little  over 
£2i  per  annum  for  each  arc  light  of  2,000  c.p.,  and  .£3. 138. 
for  each  incande-sccnt  lam[)  of  2.')  c.p.    It  is  pioposC4l  that 
half  the  arc  lamps  be  oxlinguishod  at  12  o'clock,  tho 
remainder  being  worked  all  night.    The  lamps  can  be 
extinguished  from  the  central  stations.     The  private 
lij^tiog  is  met  with  a  provision  for  plant  equivalent  to  the 
eonttonoos  supply  of  10,000  16-c.p.  lamps.   The  number 
of  lamps  which  may  be  safely  installed,  the  report  states, 
will  l>e  considerably  more  than  this,  as  it  has  been  found 
in  practice  that  the  maximunt  number  in  use  at  any  time 
lies  somewhere  between  one-half  and  three  fourths  of  the 
number  of  lamps  installed — t.e.,  with  the  above  pkint  the 
capacity  of  the  stations  would  be  from  14,000  to  16,000 
16-cp.  lamps.     The  total  cost  of  installation,  including 
mains,  etc.,  ia  estimated  at  £60,737.    The  total  annual  cost 
of  running  with  all  lamps  taken  up,  is  estimated  at 
£0,il6  i  the  probable  twtnm,  ohaigiog  8d.  per  Boud  <4 
Trade  unit>  would  be  about  ^£14,400;  with  10,000 
lamps  wired,  the  annual  expenditure  would  be  £8,631; 
and  the  income,  charging   8d.  per  Board  of  Trade 
unit,  about  £9,000.    With  5,000  lamps  taken  up  Hw 
expenditure  is  estimated  at  £7,585,  and  the  inooiMb 
charging  8d.  per  Board  of  TVsde  unit  (the  usual  London 
price),  would  be  about  £4,500.    It  is  proposed  to  divide 
the  priviite  lighting  amongst  the  three  stations,  consumers 
in  toe  vicinity  of  Kent-street  station  being  supi^ed  by 
means  of  the  direct  low-tousioa  system,  and  those  beyond 
this  area  being  supplied  by  means  ol  high-tension  alternating 
currents  and  transformers.  The  avLM  .ii^c  number  of  lighte  of 
about  16  c.p.  used  in  dwolitng  huiuc^  h  about  20 ;  this  allows 
for  lighting  about  700  dwelling-houses.    It  is  probable  that 
many  hotek,  warehouses,  baoks^  etc.,  would  ttdie  the  lights 
using  from  100  to  600  lights  eaeh.  In  any  case,  it  is  eon* 
sidered  this  estimate  makes  provisions  for  all  private 
lighting  likely  to  be  requirwi  for  some  years.    The  street 
area  which  it  is  proiioscd  to  light  by  electricity  is  at  present 
lit  by  means  of  about  3,000  gas  lamps  <rf  about  12 
cp.  each,  aggregating  about  36,000  c.p.  in  all,  at  an 
annual  cost  of  maintenance  for  ga.<^  ot  about  £12,500. 
In  the  scheme  proposed  thcac  will   l>o  replaced  by 
i;51  arc  lamps  of  2,000  nominal  candle  power  ea  li.  i^d 
1,443  incandescent  lamps  of  26  nominal  c.p.  each,  aggre- 
gating in  all  890,000  noQUttal  cp.,  at  an  anmul  eoet  ol 
about  £16,000.    This  means  nearly  twelve  times  as  much 
light,  with  an  increase  of  cost  of  maintenance  of  less  than 
'J 2  per  cent. 

In  moving  the  adoption  of  the  report,  AJdennan  MAicxm 
he  i^gntted  that  they  were  noiw  only  juat  entering 
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upon  a  matter  of  such  great  importance.  Still,  the  report 
which  had  been  presented  bad  oouM  at  an  opportuns  time. 
Only  recently  they  had  had  a  fleld-Dight  in  FarKanent. 

when  a  f^entloman  h;ul  introduced  a  Bill  which  in  Rffoct 
aske<l  that  a  motiopoly  should  be  given  to  a  private 
corapany  to  supply  the  city  of  Sydney  and  its  suburbs  with 
electric  li^hu  He  wiebad  to  oooterve  the  intareste  of  the 
eitiaena,  and  when  the  Bill  waa  introdoced  be  bad 
striven  to  fiprak  with  that  ml  in  viuw.  Ho  had  found 
it  (iillicull  to  convince  the  IIo\ise  that  the  City 
Council  was  in  earnest  in  it?  deairo  to  carry  out  a  system 
of  electric  lighting,  and  a  number  of  unfair  remarks  bad 
been  made  on  the  subject.  They  had  advanced  the  old 
argument  In  favour  of  a  mono;>nly  bein;^  given  to  a  private 
company,  and  were  oblivious  to  thi;  fact  that  were  this 
granted,  the  streets  of  the  city  would  be  turn  up  l)y  rival 
companies,  which  would  tend  to  injury  to  the  citizens  and 
the  impeding  of  the  ganeml  traffic  He  had  no  doubt  that 
Parliament  would  oppose  granting  the  privilege  to  aojr 
monopoly  if  tbey  knew  the  City  Council  intended  to  take 
the  matter  up.  In  the  report  before  them  every  care  had 
been  taken  to  conserve  the  rights  of  the  citizens  at  all  costs. 
Alter  traversing  the  question  of  the  right  of  the  council  to 
•npply  electric  Tubt  to  privata  individuals,  the  apeaker  aaid 
tliat  at  present  tne  annual  coat  of  lighting  waa  £18.S00  for 
light  cijUal  to  30, 000  c.p.  Tender  the  new  system  {jroposed 
the  citizens  would  be  sui>plie<i  with  light  equal  to  899,000 
cp.  at  an  increased  cost  of  merely  X3,000.  The  proposals, 
bowevor,  witb  regard  to  the  aupply  of  electric  light  to 
private  houaea  woiuld,  if  euried  out,  cbanfiie  tbe  debit  of 
£3,000  into  a  credit  of  .£r,,000. 

Alderman  R11.EY  seconded  the  resolution.  He  wished 
to  draw  attention  to  the  fact  that  the  Council  had  merely 
endeavoured  to  |et  at  the  root  of  tbe  mattor,  and  not  to 
give  tbemaelvea  mto  tbe  banda  ti  mere  ezperimeDtaliata, 
and  thereby  wa«t«  the  citizens'  money.  The  proposal  they 
brought  forwatti  meant  12i  timee  more  light  than  they  had 
ut  present,  and  at  a  rate  ol  28  par  WOL  more  than  what 
thev  were  then  paying. 

AMeman  M.  OHaniAK  agreed  in  the  main  with  the 
report  of  the  committee,  but  was  opposed  t  i  'h,^  idea  of 
the  Mnnici|KiI  Council  supplying  juivate  ciiizui.i  with  liL;ht, 

Aklermaii  iM.vuTiN  moved,  "That  tho  committee  be 
instructed  to  obtaiu  specifications  on  which  tenders  could 
he  called  fur  iQ  order  to  aave  time  whilst  tbe  Bill  waa  being 
drafted." 

Alderman  Chapman  thought  that  such  a  motion  was 
premature.    They  must  get  power  from  i^arliamcnt  first. 

Alderman  J.  Harhih  said  that  the  object  of  the  Council 
waa  to  get  all  they  could,  in  order  to  obtain  power  to  light 
tho  eity  of  Sydney  by  electricity,  and  then  lease  out  to 
private  eompanie«,  as  the  Council  saw  fit,  the  right  to 
afford  tight  to  private  houses.  The  Council  oo\ild  do  the 
work  mora  uilectively,  and  cheaper,  than  any  private 
com|)any,  inasmueh  aa  they  wantad  no  profit,  but  manly  to 
benefit  the  dtiioiia. 

After  tome  f mUier  dbeurion  the  proposition  of  Alderman 
Martin  was  withdrawn  on  tho  understanding  that  the 
committee  should  continue  their  labours. 

It  waa  then  agreed,  on  the  motion  of  Alderruan  M.\ktin. 
aeaonded  b^  Aldannan  U,  Chatmam,  **  That  the  city 
BoUeitor  be  tnetrueted  to  draw  up  a  Bin  on  the  Bnea  of  tbe 
rejwrt  furnished,  to  give  the  City  Council  power  to  arrange 
eiltier  for  the  supply  of  electric  lighting  at  ibeir  own  coat, 
or  in  part  to  grant  eoneaamna  to  other  oompaniea." 
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The  next  ooocert  of  ihu  aociaty  will  ba  a  ladiOB'  ntght, 
and  will  be  held  in  the  Banquet^oom  of  the  8t 

James's  Hall  Restaurant,  Regent-street,  W.,  on  Friday, 
November  27,  1891,  at  eight  o'clock.  Artistes:  Miss 
Florence  Bethell,  Miss  Mary  Hay,  Mr.  Braxton  Smith ; 
wlo  vioUn,  Mr.  T.  ii  Uatebooae ;  aoio  violonoello, 
Mr.  W.  C.  Hann;  aolo  pianiat,  Mr.  AMred  B.  hard; 
humorous  sketch,  Mr.  G.  Pritehard.  Musical  directora  ; 
Mr.  r.  E.  Gatehouse  and  Mr.  Alfred  Iiuu^.  A  Broadwood 
luano  will  ba  need. 


PKooic»MMr-— Pakt  I. 

liiHlrumontuI  trio   "  Molto  Allegro  "   .  Meudeliiwhn. 

from  Trio  Op..  49.) 
Moatirii.  T.  E.  (iiiteliouso,  \V.  C.  Uunii,  ftiiJ  Mfttnl  Izard. 

t  ('0  "  Icii  Liebe  IMch"  1  tutmm. 
(.onaaaaoiHte    •  ({b)  ••  Wald  wandcrung  "J 
Mias  Mai7  Hay. 

New  song  .....'*  Fttr  all  eteriuty  ".   Maaobetonl 

MiM  Florence  BetlieO. 
«  Violla  Obligato,"  Mr.  T.  B.  OatohOBse. 

Vioteneeile  solo  "  Soovenir  de  Spa"........   Sorvain. 

Mr.  XV.  C.  Bann. 

Song!   ......Two  "flimy  eoaga **..—>...•.   Dvorak. 

Mr.  BtaxtoB  Bmnb. 

Uamoniua  aketoh  .....  

Mr.  Oeoiye  Pfitehaid. 

Pabx  el 

Duot   "  O  that  wa  two  woia  mayi^  "  Gounod. 

Mka  Ftonaoe  Bethell  aad  His*  Maty  Hay. 
Song  ■*  The  anchor^  wH^Md"  ....  SiabaB. 

Mr.  Braxton  Smith. 

Violiii  aolo   "  Soot«h  Melodies  "  

Mr.  T.  E.  (iatehoaicu 

Boag  "O!  loving  heart"  Oattaohaik. 

Misa  Florence  BotbelL 

Piaaofeit*  solo  **  La  Campanella  ".  UmA 

Mr.  Alfretl  Izard. 
KttW  song  "  By  tho  river  "  Wwlhaak 

Mii«  MrU'V  HrtV. 

InsbrameBtal  trio  ..."  Auiian'o  at>d  Fmiile  IChkMboIui. 
(from  Trio  Op.,  4tt.) 
Mmml  T.  IL  Calelionie,  W.  V.  Hum,  and  Alfrad  laud 


LONDON  COUNTY  COUNCIL. 


ST.  I'ANCRAS  ELEtTRIC  LIGHTINO  LOAN. 

At  tbe  raeetiog  of  tbe  Gouadl  00  Tueadaf  tbe  ioUowing  raport 
waa  submitted  by  the  Finance  Commtttae : 

Loan  to  Vestov  or  St.  1'aschas. 
We  have  oooeidered  the  application  from  the  Veatry  of  .St. 
Fancraa  for  a  loan  of  £tO,OW  for  electric  lighting  works,  n»|iayab1s 
in  42  yaaia.  TUa  leaa  fe  required  towurdM  defraying  the  cost  U 
erectug  a  eeatnl  atilikn  aa  Iho  laar  of  Stanbopa  alraai  (apM  a 
freehold  site  pardiaaed  by  tbe  Veatry)  to  provUe  aeeoaunMatioa 
for  the  nocoifXAry  maohioery  for  snpplying  the  electric  current, 
wliich  considtn  of  an  engine- nouec,  boiler  house,  battery- room,  tiion 
and  other  oflices,  at  a  coot  of  £^ijOO,  and  a  sub-station  built  in  the 
large  o|)en  «|jAce  under  the  public  roadway  at  the  south  end  of 
Highntroet,  Camden  Town,  at  n  cost  of  f-W  "Hio  Vc!=trv  have 
entered  into  contracti«  for  tlio  »u|)ply  of  onifine.",  ilyuaiiio-,  boilers, 
switcliboArds,  and  atjrace  balterico.  Tne  culverts  for  mams, 
copiwr  oonduptorf",  and  met«r«  will  be  supplied  under  a  schedule  of 
prices.  The  total  co»t  (inc'udin^r  ^ht'  two  ■^t.itions  .ihovo  tnnntionod 
nntl  £-175.  I4.«-,  the  b.-ilatK^ij  of  the  rri.-t  of  llic  .'^iici  in  e-timaleil 
;it  t'H2,9J>9.  7s.  5d.,  in  wliich,  Uowcmt,  i.h  inclLnlcil  Cfi.OiW 
fi>r  future  extenplonn,  and  £1,1^)  for  woil;^  .it  tlio  iKiutli  cud 
ui  To;  t-fiubam  Court-rond.  The  oolicitor  points  out  U-^:i]  nhjix- 
•.:oTf^  U)  tljij  j'M'SLtil  iniviini  r  of  the  co«t  of  the  Hub  pt.'ition,  the 
work**  ill  ToiUinlj^iu  (.  auet  ioftd,  and  extensions  ro*i>cc Lively,  esti- 
mated at  £500,  £l,loU,  and  £.'»,0<)().  With  regnnl  to  tj>e  period  of 
years  over  wbicli  the  loan  should  be  spread,  the  Council  is  tirt- 
rinded  from  making  advances  to  ro»trioa  for  works  other  tiiiia 
street  Improveawnta  and  bridges,  for  more  than  30  yoara,  and  w 
thaengineei  betten.  dyaamos,  batterieai  ets>)  cannot  ba  oapaatad 
to  burtr  fiwabavehdftbati>eriad,  wo  are  of  opioioa  that  tha  asasl 
course  ehould  be  adopted— viz.,  to  limit  the  period  of  repaymsat 
to  the  oAsuraed  life  cil  the  respective  works,  altbongh  we  coasiddr 
that  tho  works  being  expensive  and  unremunerativo  at  the  oaliStt 
the  repayment  may  Im  deferred  for  a  period  of  two  years.  Taktlg 
the  total  cost  as  tbe  bMV»  of  the  application  for  the  loan,  w« 
rot'tjiimiond  : 

That,  Buhject  to  tho  Council  hereafter  giving  its  written 
convent  under  seal  to  the  borrowing,  and  suDjoct  to  all  a«ee>- 
fnry  <-f)n:=PTitp:  and  fvif1r<tir«'  li(?tnf^  furni.ihpd  to  the  Pi\tiw1inpU<n\ 
of  ! ".jli'-itiir  of  :ht:-  IJviiuu'il,  1(10  npiilioation  of  tho  Vestry  of 
St.  i'anciiui  lur  u  Iohti  t^iwiirds  dcfrayine  tlii»  costt  of  carrying 
out  certain  electric  ti;;Ut  ing  works  in  tne  parish,  be  granted 
to  tho  extent  of  £M,'MO,  on  condition  that  the  loan  !«  (akeo 
up  at  once,  interest  being  charged  thereon  M  t)ie  rale  nf  i"."!. 
per  cent.  [>er  annum,  payable  quarterly,  on  :Ust  Jitiiuar)', 
huth  April,  3l8t  July,  and  .tUt  Octobt'r  in  i<ach  year,  and  the 
principal  being  repaid  by  equal  annuul  iuatalments  on  each 
31st  October,  commencing  3li«t  October,  I)td4,  as  to  £38^409 
within  a  period  of  80  years,  a«  to  £20,900  within  15  veait,  aa 
to £8,100 wjchlBfl«ht3reora,aadaa  to  fiWwiMnmjmi 
from  the  date  of  adnMoo;  that  it  be  itfcrred  to  tbe  •olMtiir 
te  take  the  necefwary  measures  for  eompletiog  the  loainaad 
that  the  amount  bo  advanced  out  of  tbeoofiaoUdatod  loansioniL 
Lord  LiBgaa,  the  chairman  of  tha  oommittoa,  aaked  leave  to 
take  the  re|)ort  bock. 

Btr.  loeloatoa  (Mbb  naid  this  was  a  imtter  of  very  great  import- 
ance to  the  iMirish  of  St.  Pancras.  Tha  poUey  Indieated  in  ih« 
rejwrt  of  not  lending  them  tj»e  money  for  42  years  would  have  the 
effect  of  destroying  their  work.  He  understood  that  the  onlif 
pofait  for  raooosidaratton  waa  wbatbar  that  iiart  eboukl  be  vitit- 
qiawn  wblflh  yro|Mjaed  to  gi?a  theat  two  yeaia  baton  thaystHW 
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p*yin(r.  That  would  oatr  wks  tka  ptopoMaa  imam  than  at 
Pre««ot.  IfitVMimpoMibtellartteOniMaiokad^Bonoy  to 
tbo  \««tr7  on  lha  terns  Mked,  it  wonld  b«  Moeanry  to  go  to 
I  arlimment  for  pow«r  to  borrow,  and  Fridwr  wm  tbe  Inat  day  oa 
which  notico  could  bo  gi\  en.  If  the  Oaanol  did  not  do  what  the 
Vestry  wiabod,  or  lomething  very  near  it.  Miere  would  be  an  end 
of  the  work  ao  far  m  St.  Tancras  was  concerned.  It  would  mwin 
either  that  the  co«t  of  electricity  would  be  greatly  increased  to  tbe 
couHumer,  or  that  the  balance  would  be  put  on  the  ratepayera  who 
were  not  connumprit. 

Lord  Llagen  reiilittl  that  ho  ?houM  bo  fxrcmlinfrly  sorry  if  (he 
|iariah  of  St.  I'antra."  wn«  iiK<jri\ eiiiLtRfil,  Imt  tin-  report  re»)iuittl 
further  conai<icratiun,  iiml  he  tlH.uj,'lit  he  Bhould  not  bo  doinj;  hin 
duty  to  the  Council  if,  under  lho»«  uircuuwtftiice*,  ho  did  not  ai^k 
that  it  should  be  referred  bm  k  to  the  committee.  The  Finance 
Committee  would  meet  next  day,  mid  iliey  iiuRht  f^et  over  the 
diliioulty  of  giving  the  pnvrliamuntary  notices  on  Friday. 

Mr.  Wataahall  said  that  the  deninnd  foi  thf  .  Icrtrif- li;.'lit  in 
CM.  Fancraa  was  greatw  than  the  supply,  and  if  unytiiinj'  wim  put 
w  tiMir  tmw  hf  which  tlie  worka  were  fraatrated  or  hindered,  the 
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indeed.  Ha  hoped  that  avarything 
wMiU  be  done  bj  the  CimaaU  to  umUb  m  gMnfc  •  track.  Ob. 
FuHstM  had  takMllwiaitirtlTslnttoiiirtlw,  Hidolhari»rUiw 

wonld  be  very  likdy  to  follow  thoir  ttiample. 

"r.  H.  KoMmoa  maiatained  that  ereiythimr  was  going  on  as 
woll  as  it  (xiaaibly  oould,  and  he  had  tbe  pieaaure  to  announce  that 
more  ilwin  half  of  their  output  was  already  applied  for. 

air.  Weataoott  Mid  they  had  had  rom|)latnt«  in  the  Coanoil  of 
the  monoimly  of  gaa  and  water  oomiianies,  and  (ho  feroublo  of 
b<iyin>;  thum  up.    St.  Fancras  had  daeidad  to  prevent  a  mono- 
l><  >ly  ifi  the  matter  of  electricity,  bydoiag  tbe  work  themaelveR. 
and  ho  considorod  that  they  ouj^ht  to  be  encourairw'-    He  Bug- 
f:o.^tetl  that  they  might  in«ort  a  clause  in  their  (Jcneral  Towers 
Bill   of   next  Kcjwion  pivinjj  tiieiii   (he  )>o«ei-  to  iiiuke   loarin  to 
v*.,.tne;-  for  niiire  than  :«»  years  lor  work.';  other  than     i  .  vt  ;iii|in>\  r 
mentji  ami  l>ri<lire»,  if  there  wan  any  dithcuUy  at  ihc  (iir  -..  iir  time 
What  (hey  were  londint,'  on  v,tif  not  the  elccttic  light  w.  rk-,  iinL 
the  rntefl  of  the  ^larish,  which  houUI  be  the  security  for  tlie  rejwvy 
ment  of  tho  money  to  the  Council. 

After  aoiDO  further  diitcuKiioii  tho  rc{>ort  woa  referred  bikck  to 


COMPANIES'  MEETINGS. 

WOOINIOVU  AND  RAWSON  UNITED.  LIMITED. 

The  general  meeting  of  tho  sharoholderH  in  this  Comftany  wa.i 
held  .ii  tlie  Catinon-f trcet  Hotel  on  Friday,  l.lth  inst.,  Sir  K.•l«:^.^n 
\V.  luov-^nn.  K  C  ..\1  <;.  (chairniaii),  iiicj-iilitij,'.  There  wan  a  gi«xl 
att-<:-ri'i;iiire. 

Tho  Secretary  liavinj.'  read  the  not  ice  convening  the  meeting, 
The  Chairman  -ai  I  ( it?ritleiiien,  I  have  much  pleasure  in  riHing 
to  render  to  you,  mir  ■■li.iri  hrjIderH,  an  account  of  our  i*(«wnrd«hi(> 
dining'  the  past  >i..ii-,  iIk'  mmiukI  of  our  exi.<lerice.  ( 'or.hidtriiig 
Lbu  citraordinury  liuuucial  cum*  that  occurred  during  that  year, 
■od  the  general  commercial  depreauon  which  euHuod,  wo  trust 
tbafc  yoa  will  find  the  reaulta  of  the  operatkuia  during  that  iioriod 
•miaoatfar  wtiiiiotoiy.  XMiii^  tbo  bdaMMheei  and  looking  to 
th«  pran  amd  tarn  aflooulL  yon  wOl  And  tho  followiag  reaulta. 
DadaoUoff  IraabotliaiidMol  th*  account  theanmntaf  £16^000 
brongbt  torwmrd  fran  tbo  prannoa  year,  you  wHl  ftnd  tbat  tbo 
total  earninga  of  dM  OompftBy  UOOmted  lo  £S9M0.  Out  of  that 
wo  have  provided  for  all  onr  oomat  axpeuee.  Wo  have  provided 
for  writing  off  what  wo  consider  a  sufficient  amount  in  redaction 
of  tho  value  of  our  patents.  We  have  paid  tJie  interest  due  upon 
our  dobenturea,  and  wo  have  written  on  £10,500  of  extraordinary 
•xpOQOoa,  some  <Tf  which  might  fairly  have  been  distributol  over  a 
further  length  of  years  ;  and  then  we  leave  a  balance  of  £.'{.), ()(KJ 
to  meet  our  dividends.  The  dividend  which  wc  proini.se,  and  which 
this  year  we  were  icrtainly  pletlged  to,  of  ).'»  per  cent,  on  our  ordi- 
imry  share-f,  and  >  (ler  cent.  o;i  our  prcfeionce  Kliaici",  that 
di\iden<l  uiuountn,  an  you  see  by  the  ac<ounl,  to  i;;(0,.')<K). 
Secon<lly,  having  made  a  cle.ir  net  profit  of  t;.'i."),(NJ<l,  wc 
have  a  surplus  of  i;-J,.'»<HJ.  ai)plical)lo  to  r'uch  purjioMSs  a.-  tlie 
i^h, II  l■^lulder^.  agreeing  w  ith  tiic  1  >iitctorf.  as  we  lio|>e  thoy«ill, 
inny  think  tit.  If  we  luiil  to  that  the  il(»,ut»0  of  extraordinary 
expenditure,  our  ooniin«i  dnrioff  tlio  year  were  £15,000  above  our 
current  expenses,  ond  tliot  withoat  trenching  upon  the  £I6,U0(J 
oorriod  forward  fnoi  Um  pwHwn  yw.  Now,  gontleoion,  tbe 
Diraotan  bold,  and  wo  trut  that  yon  wlli  bold,  tbat  ia  such  an 
OKir— fdinary  year  as  that  through  whioh  we  have  posaad  wo  have 
doDOWoili  a  vaar.  romombor,  peculiarly  affecting  thio  Comiiany, 
beoaoao  om  of  tbo  brancboa  of  ito  bosiness  i^  to  avaU  iloalf  of  now 
iavontiMM,  to  atiilto  all  patanto  wbich  it  poeseeees,  and  to  intorast 
lh«  Mblie  ia  bow  inventions  connected  chiefly  with  electricity. 
This  HM  boao  a  year  in  which  the  public  have  not  been  disposed 
to  enter  upon  new  undei  Ukinps,  and  consequently  a  e  have  had 
very  little  enoouragemont.  We  have  had  a  number  of  proposals 
of  uifTeront  kiml*  which  we  have  not  thought  it  right  to  accept  or 
make  a  move  in,  and  yet  in  !>i<ile  of  all  iU:a  we  have  made,  as  I 
shall  show  you,  a  clear  prollt  of  CXi.ixtti.  1  ho(ie  you  wilt  think 
that  very  satiafactory.    Now,  [leihajiH,  the  u^^ful  cuur-o  that 

I  csan  adopt  i;«  to  run  through  llic  halivin  e  Bhoel  and  the  protit  and 
loiw  account,  a:iii  to  explain  niiv  inatt<  [■<  that  may  ap(iear  to  re<iuire 
explanaUon,  or  ufjon  which  you  may  i-eek  for  explanation.  With 
regard  to  the  debit  eido  in  tho  lirut  coluroii  of  the  haUnce-shMa 
tboro  is  not  much  to  bo  said.  Tbe  pumta  are  those.  We  have 
»upaafi«aboU|M«|Mrty  by  0,0001  Sondxy 


creditoM  itiadi  at  £8|O0O  low.  Wobavo  •woptMraythawbdlo 
guarantao  fcad,  whioh  atood  ia  tbo  last  aoooaat  at  £7MMl 
We  have  refunded  that  amount  to  Woodbouse  and  Rawaoa, 
tbe  old  company,  and  therefore  Uiat  disappear*  fram  onr 
balance-sheet,  and  you  find  inserted  here  for  tbe  fint  liBO  • 
reserve  fund  of  £'2.'i,(JO0  and  a  pension  fund  for  oar  oeiployfa 
of  £l,0tk5.  Coming  to  the  credit  side  there  is  an  increase  nnoor 
freehold  premiaee  of  £l'i,000,  wbich  is  caused  by  the  building  aad 
improved  engine  power  erected  at  ("adby  Hall,  of  which  an 
account  is  given  in  tho  rejiorl,  and  also  improvement*  in  the 
Kid«groKc  properly,  which  wof  token  over  thin  year  and  noceBsi- 
ta''  i|  a  I  I'rtjiin  outlay.  I  need  not  Fay  much  with  regard  U>  the 
next  item,  which  refers  merely  to  leasehold  prcmuies.  An  to  tho 
next  three  itenix,  whii-h  are  iicavy  ones — plant,  stock,  atui  ext>eridi' 
ture  on  cotitrm  t.H  iliere  a  largo  increase,  but  an  ex|ilanation  of 
it  is  very  siniplt'  W'l  :i  .iKy  commenced  our  work  l.v^t  vi  ar,  Tho 
L'nited  Comfmuy  having  acipiirod  new  worku,  having  lua'ie  n  new 
organiMlion,  having  extended  it«  busincHs  I  may  nay  throughout 
the  world,  in  Australia,  South  Africa,  and  other  part«,  necessarily 
bad  to  make  a  Urge  outlay  on  works  for  plant,  on  Mpply  ■tationa 
for  stock,  on  iosullations  and  oootnot  work  for  tbo  worii  ia 
progtOM,  Is  fact,  what  dkl  wo  ask  moiwy  for  but  to  oxtoiid  oar 
bMnMNt  Wo  bav*  oirtMidod  i|,  aad  ttM  oaphnilinn  af  «ha 
inereaoe  ia  theoe  itontt  it  tinply  that  wo  hoTo  oxttnded  owr  «pai»- 
tions,  logitimato  opacathaH,  oonaootod  with  oar  tndiag  and 
manufacturing  ;  and  it  is  an  evidence  of  the  increase  of  our 
business.  The  next  item  is  the  moiety  of  special  expenditure  oa 
advertising  re|joyable  by  instalments.  Yoa  will  uaderetand  that 
at  tbe  commencement  of  onr  operations  it  was  advitable  to  advo^ 
tise  largely.  It  was  a  necessity  because  wo  were  extending  our 
business,  and  bad  to  inform  tbo  public  largely  of  the  nature  and 
extentof  the  businoRs, working  and  trading  bn>"inew,  which  we  were 
preiuircd  to  undi  rl.ike  Tlieii,  ign.n,  ,i  very  importjint  matter  is  that 
wo  have  pre[»re<l,  and  are  on  the  |X>int  of  publiiihing,  certainly 
thebe'il  ,  the  most  com plele,  and  tho  most  extensive  catalogue  of 
electrical  and  enginofinnf,'  aiijiaratu.'  ami  r^upplies  connocte*!  with 
olectricity  of   any  iii    llie    \*url(i.     This  I  beluve   I  may 

f-.ifely  say.  At  all  events,  wo  nro  rat  he;  [iroud  of  our  bantling,  and 
we  a-^-iert  tlukt  it  ii>  the  best  volume  ut  tho  kind.  <'alcnlated, very 
much  to  improve  tbe  standing  and  creiiil  of  tlio  Company,  and 
extend  our  business  throughout  tho  world.  The  conno<iuenoe  has 
be«:n  that  in  its  first  issue  there  has  been  an  excessive  amount — 
noiaa  iaproper  amount,  but  a  very  large  and  heavy  one — incurred 


I  unrop  .  „ 

far  advaniainit  and  printing,  and  we  have  thought  it  right  to 
divUoibowbolool  yMoapaasaof  tUaorar  tbanStyaar—aot  to 
apraad  it  over  thraoorfeiuryaara.  Tba  raanit  of  tbo  woric  ia  pro. 

spoctive :  the  «xpwue  b  immediate.  But  wo  tliink  it  bottor  to 
meet,  as  far  im  possible,  all  our  expenditure  as  it  liappeas ;  and  aa 
our  earnings  are  sufficient  to  cover  them,  wa  liavo  caiaisod  in  this 
inntunce  half  to  the  hut  year's  operations,  and  we  inteaa  to  duugo 
the  other  half  to  the  present  year's.  The  next  item  is  patents  and 
iMttent  rights,  in  which  there  is  an  apparent  increase  of  £10,000. 
This  hog  not  arisen  from  any  material  a^ldition  to  the  patents  that 
wo  iKHwass,  but  to  tho  completion  of  tho  original  purchase  of  two 
\Voodhoufie  and  Raw^ion  subaidi.ary  com[>aniei<;  and  the  completion 
of  llio  purchase,  which  was  delayetl  fur  a  whdc  for  ^ood  rcattotu), 
w  as  elTected  ltt«t  year,  and,  of  courw?,  wo  take  over  their  patents  and 
their  business,  and  so  forth.  According  to  the  UHual  arrangementf , 
that  is  also  placed  to  the  item  of  goodwill.  It  is  not  that  wo  havo 
enlmnce.!  ur  addi  d  to  the  \  iiluc  of  our  gi»d»  HI,  excejit  by  tlie  addi 
tion  of  the  completion  of  the  oi  igmol  contract  for  this  purchain:.  Tho 
next  item  is  sundry  investments.  If  you  compare  tbe  first  bai.ince. 
shoot  with  this,  you  will  find  in  the  first  only  £11,000  under  tho 
hoad  of  aoodiy  iavestmonts.  But  you  must  take  into  aoootmb  tint 
bofow Ibaft  lhara  ia  thoaum  of  £76,090,  which  was  reaarrod  to  lapay 
Woodhoawaod  Rawaoa,  Limitod  ;aa  that  oar  jmnmiMata  in  tht 
first  yearwara  £87,000,  and  tbat  figiiraiBOwaa£lll»,O00l  laaythafe 
to  show  yon  what  tbo  investaiaBtoeoBalatad  ol,  bat  Mvaold  ba  batt 
in  your  mteresU  not  to  SO  intodataili^  aad  all  that  I  aaa  say  ia  lUa, 
thai  tho  valuation  of  Uteee  invaataMati  has  boao  taken  at  tba 
lowest  and  mo«t  reasonable  figura  that  tbey  are  not  speoulatiTO 
investments.  They  are  investments  of  which  you  have  perfect 
cognisance  - -vit. ,  our  arrangements  for  the  purchase  of  the  patents 
and  the  profits  of  the  companies  that  have  been  established— and 
therefore  all  I  can  say  to  you  is  that  last  year  the  investments 
wliich  cUxxl  ujion  our  balance-sheet  were  parted  with  at  a  price 
above  that  at  which  they  c!o<j<l  in  our  sheet  last  year.  .\nd  wo 
have  li  rcajionable  hojic  that  by  nnf  throwing  t hi.fe  in ve.'traentg 
u(>on  the  market  in  an  uni'  i-miaSIc  manner —  which  any  gentleman 
here  wlio  doc«  buflinest  know,-*  wouid  be  attended  by  injuriouB 
corihequcncew  to  oumelveH  we  chall  dil'l)0^«;  of  these  next  year  on 
C*)ually  advantageous  terms  a."  we  did  before).  The  Managing 
Director  aays  that  we  have  already  di"(iOHefl  of  some  of  these,  and 
everyone  of  them  above  the  price  in  the  balance-sheet).  The  item 
of  sundry  debtors  has  increased.  Of  courM  it  increases.  Thirty 
tlionaand  pounds  of  it  is  guarantead-tlwt  is,  the  whole  of  thoincreaao 
is  gaaraatoed.  Naturally,  1   ' 


I  bava  BOW.  I  think,  exphdasd  tba  halaaoa  ahtat,  and  I  wold  on 
totbapraStaadloaaaaooonk  As  to  tba  fiiot  itaaiaf  aalarlea,  nty 
rektioa,  tba  Taiy  aUa  Ifaoagiiv  Diiaotor,  ia  a  aaitoar  thotOb  for 
the  sahtries  of  lost  yaar  wan  vaay  laigaly  increased  by  his 

remuneration,  which,  as  yoa  kaow,  dapaads  apoo  the  surplus 
of  profits  of  the  year.  The  consequonoe  is  that  thi<< 
year,  the  suriilus  being  very  small,  hki  raotunenition  i.« 
very  small.  That  ex|ilauis  tbe  decrease  under  the  head  of 
salaries.  The  next  item  tbat  calls  for  any  explanation  is  the 
advertising  ami  evhibttion  exjN-niof!,  which  1  hai'e  already 
oxptainwl.  Tin  i.,  (  ;  i  ir-c,  tlinr,^  ih  a  large  increase  under  the 
hoad  of  dobontura  interest  to  repay  the  dsbontoraa  iaanod  during 
laat  nar.  With  tijncd  to  tba  wdHam  off  al  potoato  wa  bava 
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ajnliid  £4|lMto  UHd  niipHe  imon 
•unred  thsb  If  we  wrot*  off  i>(to— the 


tUipriaa^ptei  That  wo  con- 
..  -        of  •  MtMit  being  14 

years ;  the  forei(;o  palonta  ara  not  limited  to  14  yeftra,  but  the 
Engliah  onoa  nro— taking,  therefore,  the  life  of  a  pc^tent  a«  14 
f9m,  it  we  dfldaotad  Bwsh  year  I'tth  they  would  graduany  bo 
tnitKMiOirandtliaappear.  Latt  year  wo  applied  £7.400  to  that 
pMrpaaai  Tliis  year  we  have  not  applied  80  much,  but  we  make 
np  yoan  ;  no  that  we  have  written  olT  £1 1,500 

from  oar  patent*),  and  wc  Hhall  f(0  on  writing  olT  at  the  wimo  rate— 
viz.,  t'lth  every  year.    If  it  in  objected  that  theae  {latent'^i  which 
we  po«>>c.«s  (to  not  fill  Imve  a  remainini;  duration  of  I  t  yeia>\  tlie 
aii-i\vt.'r  L»  llii-^  :  For  i-oinc  of  our  palentfl  wo  iiiivt.'  |)n;il  iii>t  liiii;.',  and 
they  don't  st;iinl  in  our  hoobw  a«  l>0«ie«8ing  any  vulue,  and  yet 
Ho^lf^  of  tlicin  [kis-^i'ss  lar^'c  value.     With  rogarti  to  .iiiothor  rl;i>-J 
of  our  [Kiteiit'*,  tlic  only  churgo  tbnt  wo  orertt*  foe  new  otti-^  'n  thu 
chnr^f^  ot  rof;i«liM  i:i^',  and  theroforr,  Uiliirij;  tliese  cu'i'uinfl.inno, 
and  placing  thotit  ngutn»t  the  fact  of  all  out  p;\tent'<  no!  iiavtui;  u 
life  of  14  yoaris,  we  consider,  and  I  hofw  tti/it  ymi  will  conniuor, 
that  to  deduct    every    year  ,'tth    from    ouf    (Mtctits    i«  a 
reasonable   calculation,    and    will    bring  us    nt   the   end  of 
theoe  14  years  to  a  blank  as  a  claim  a(;niii8t  the  Company. 
The  next  item  la  income  tax  for  1890  and  1891.    Of  couno  tho 
tax  for  I.S91  is  a  lefptiiaato  oborgo :  tlie  amount  for  tlio  other  year 
ift  an  arroar.    It  migfat  havo  b«mi  iatrodaoed  io  ti»  aeoounta  for 
that  y  ear '( 1 S90),  bnt  m  did  not  know  the  anMiuot.  Tbnre  wna  a 
diaputa  botwaea  tin  ollleen  of  ihe  Company  and  tha  Inknd 
Rovonne  Odeei,  wlliish  was  not  Mitlod  till  this  year,  and  ao  two 
years*  income  tax  arc  clinrgod  in  (his  balance  f>hc<it  The  nuHtoago 
debeotunw  redemption  a<!c<>unt  is  the  <<um  paid  to  holden  of  8  iter 
eentk  debwhinB  for  their  redemption  and  tho  ucceptance  of 
dobentnrea  afc  S|  per  c«nt.,  ami  mm  account  will  only  grow  in 
proportion  ax  our  shareholders  expresi>  their  rcndincAt*  to  change 
their  debenture^  according  to  our  obligation,  and  I  will  nay 
ai^coi'iling  to  our  wi»h,  and  therefore  according  to  the  real  intero<4t« 
of  t)io  Company,    The  next  item  consists  of  preliminary  expuniKM. 
The  explanation  of  that  is  that  the  ex(ien«e»  actually  iiaid,  the 
preliminary  oxpcnMs  connected  with  the  fonmition  of  the  Conipmy 
and  the  various  charsjeB  in  connection  which  it  is  iinjwsRible  to 
expLiiii  id  detjul,  weio  not  |iaid  in  tlie  first  year.    The  sum  that 
was  actually  paid  wtl-  so  sus^l!  that  it  wn»  hmu'jrlu  iiiU)  the  general 
charge,  but  thi«  ycnr  it  lin.-'  l>eeri  eoiihideied  |>ro|iei  towi|>e  offthe 
whole  charge,  and  it  liguruf.  iti  Ihia  aectiiuil.  If  it  hiwl  been  onterijtl 
in  hut  years  account  it  would  have  diminlnhcil  the  prolit  of  that 
yeor  and  increased  the  profit  of  tbie  year.  Tho  £'2,0iMi  for  "  Ciulby 
mil  removal "  is  part  of  tbe  eetinatod  ooat  of  lilie  ramoVal  of  onr 
bnaiaeaa  from  Uie  one  bloelt  in  whidi  Itwttated  iieturB  we  loaiod  It, 
into  tin  new  block.   It  is  pirUy  ooetof  raoranil-and  imrtly  th<> 
loaa  eecMilonied  bv  the  shifting  of  macblnery,  the  tm|iosi<ibiUt>  ut 
carrying  on  ami  undertakint;  new  wolk  wliilst  on  tlie  foiub 
of  removing  to  a  new  buildii)g,  wliieh  tbe  manager  ealimataB 
altogether  at  least  £8.000,    AO  tb«ae  W*  COOaider  uru  a  proper 
diarge  agaiii«t  tiie  aomiial eantiiue instead  of  dMributing  them,  lui 
we  might  have  done  o\-er  a  wider  range  of  Ume.    This  is  all  of 
importance  on  this  side  of  tho  account.  On  tbe  other  side  wo  find 
of  course,  that  the  gross  prolit  is  not  as  largo  as  it  was  last  ycur, 
but  it      impovsiblo  to  be  blind  to  tho  fact  of  the  very  different 
state  of  circum*tan«'s  In-it  yearto  thrtt  precfltnff  it,  nn<\  tho  o|t|)Or 
tunities    iwesossed    l)y    tlu:  ('oini>;.iiy   of    making'    iiio!itH.  Tlii- 
bidanco  of  int<?re.-<t,  on  lo.um  and  in\ e.«t nienr.j  i»  i\";,(Hj"i  ujore, 
and    them    ih    nl-o    :ni    it.-m   of    rent    rieri\<yl    from    ooi  West 
Koti»in^-u>[i   ItMtaiUhulil.     Tho   profit,  ftom    picnonni    imiiied  on 
tih.irc^    .and    transfer    foes    remained    "tjitionary.     Wo  p'o- 
i^o.'o   to  de*!  with   the  not  nruiit,  s;.>l,I^U,  w»  follow.^  :  wo 
have  nlrcady  (laid  an  interim  dividend  of  £14,404 ;  we  propose 
to  cat'cy  i:iO,(JU(l  to  r^rvo ;  we  have  an  item  of  bad  debts 
reserve,  which  appeara  neooaaary,  of  £l,SOO,  and  we  carry  over 
£8,931  to  next  yearV  aeoonnt.   I  tmst  that  you  will  find  that  that 
i«  a  very  aatiaCaotory  explanation  of  our  want  during  tho  nar,  and 
that  iron  will  adopt,  aooept.  and  ansrava  of  (bia  bafinoa-nea^  and 
thorainirlwbidiaGQompaiiieBit.  Tlie  Managing  Director* pcomptetl, 
I  beUovOk  by  one  of  my  osceUoot  csolliwgucs,  iwinta  ont  tiuit  it 
brings  up  our  re^rve  to  £45,000,  which  is  more  than  enough  to 
secure  us  for  noxtyear.  pbianawertoanfaiterruption  from  aSbare- 
bsMar,  who  eaid  the  total  reserve  was  only  £.tr>,000,  a  director. 
Mr.yeye,  [minted  oat  tbat  the  £45,000  wait  made  up  of  £'J5,000, 
the  amount  of  the  re»«»rve  on  July  31,  1891,  the  £10,(M)0  placed  to 
reserve  in  tbe  present  prulii  and  loss  account,  and  tho  £9,0U0 carried 
forwaryl  -iictnally  l's,;».'tl.  ]  Resuming,  tho  Cbatrmaa  said  :  I  shall 
not  detain  you  Ion;,',  lull  there  arc  two  or  three  matters  con- 
nected with  therojiortto  which  I  Rhouhl  like  t«  oiU  your  attention, 
before  doing  this,  howevei.  there  i'<  one  ix^int,  an  impurtAat  one, 
in  which  1  personally  feel  a  i^rcat  intoroBl  and  ikvfire  |)or-ionally  to 
Sj>eiik  about    that  ii,  the  refoHal  of  our  (nirit.it ;on.    Loid  .\berdinO 
j>romi.>^fii  it  us  far  .w  lie  eould  ;    I  dul  the  same,  and  :n  an  ini[M)r- 
tJ»iit  coinninniCJition  to  the  n.hareholdcrs  I  have  .st.tte  1  my  l>elief 
I  have  given  thorn  Lo  undursUuul  tJul  suj  fur  lus  I  knew  lh«jrc 
nothing  to  prevent  our  having  it.    I  have  full  justification  for  this 
belief.   Our  pauers,  after  sundry  roferennia  and  ooiuiidonU>lo 
delava  iMwnd  V  tM  Stoclt  BmlnMiyak  WMM 
oniar.  Wo  had  ovary  laaaoa  to  aappaao  that  i«o  ihoi^  roeelwo 


.    .  lavarri.  ..  - 

onr  ^ttotatioiii  fdwjl  that  tho  only  canae  of  delaiy  waa 
ooaunittaoK  Ihe  Stodi  Atdrnqgo;   that  tim  papan 


-folnminouB  and  required  soma  oonsfalorable  time  on  their  part  to 
examine  and  understand  them  befora  granting  a  quotation.  Throo 
weeks  before  tho  quotation  was  refused  wo  bod  the  most 
reasonable  expectations  from  parties  of  tbe  highest  position  in  the 
Stock  Exchange  that  the  quotation  would  bo  granted.  Tho 
refusal  took  us  as  an  entire  surprise.  We  have  not  the  least  idea — 
1  won't  tasf  tlia  laaat  idea— we  nave  not  tbe  laaat  knowledge  of  tbe 
ol  tM  Njacttoa.  Ihooounitlooof  Um  Stook  bwaniola 


autocxatio,  anddoeanobgiTaiti  naaooa.  Tbe  only  anrmise  that 
we  oaa  tarn  b  Ibia :  that  antO  tho  oM  Woodhooaoand  Rawson, 
Limited,  Companies  are  wound  up,  the  Stock  Exchanffo  will  not 
give  us  a  qnotation.  They  have  granted  a  day  of  settlement,  bat 
nob  a  nootatioD.  We  are  given  to  undantand  that  after  a 
reasonabk  delay,  if  wo  apply  again,  we  may  gat  it.  I  hopo  yon 
will  allow  OS  to  oao  oar  discretion  to  tho  proper  timo  to  apply 
for  it.  My  own  impreaslen  is  that  wo  should  not  apply  until 
these  companies  are  wound  up,  and  wo  stand  upon  our  own  legs. 
Ah  we  mentioned  on  a  previous  occasion,  there  arc  difficnitiee  in  the 
way  of  windin^f  alt  t ne  fomiianie*,  I  hnvo  ,^eq^;rtv^  an  experieaeo 
which  will  uiako  me  very  eautioiiH  of  luildui;;  out  proinife-!  which 
dpjTcnff  iij  ion  nt  her  rnen'^  actions.  Turnini;  to  the  rciwrt,  I  aiO 
ablu  to  ^]>eak  of  the  \  ery  (^re.il  iinjfrovenient  that,  ha.s  rjcon  niado 
at  the  \\  e.^l  Ken^inirton  work?;  Iiy  the  creetion  of  the  new  block  of 
Kmildin^'  and  o!  the  new  en^'iiie  lioui^e.  It  will  enahlo  ii.-"  to  under- 
take a  class  of  budines!^  whirh  is  likely  to  prov©  higlily  profitable 
Wo  can  undertake  not  only  to  enrry  out  the  great  source  of  our 
creilit  and  of  our  profit — tho  iniitvuwcluro  of  B|iocialitics— but  wo 
can  give  to  the  public  an  apparatus  of  value  ani  of  importaDoe« 
Ritherto  we  have  been  oonnned  very  much  to  that  clase  of  *  ^ 
ncss— vi2.,  electrical  siwcinlitios— but  this  new  block  wUI 
us  to  undertake  on  a  larger  siMie  tbe  manufaotnra  of  ■wol 
aupiirattm  as  well,  for  ioataaoe,  typewritara  and  artleles  of  tfaafe 
kind  recjuiring  great  dolloaoy  ilk  oonotwolion*  wo  have  at  piooaDt 
a  whole  floor  of  that  boOdlag— and  a  my  oxtonaive  one,  too— 
available  foT  turning  ont  many  tbooaoads  of  machines.  Wo  bavo 
another  contract  which  we  hope  to  commence  work  upon  in  a  few 
Weeks  of  a  similar  character.  We  look  therefore  to  a  considerable 
extension  both  of  businoaa  and  profit  in  that  block.  With  regard 
t<]  Kidsgrove  foundry,  yon  mast  remember  that  we  only  entered 
into  business  nt  the  commencement  of  lost  year.  It  was  a  business 
that  rc<|uirod  ooneiderable  improvements  in  many  ways,  and  wo 
had  to  o.nrry  out  .-it  a  dii^advantriwo  in  many  rc?i>ect«  the  work 
begun  by  the  [Mcvious  owner  of  the  fouiulry.  All  that  ha^^  [Kij'icd 
■iway,  and  tn  lliu  coming  year  wo  ex{»eef  very  ihtf-  rent  re-nit.'-  fiom 
the  Ltiioii  Foundry  at  KIdsgrovc.  One  of  our  ohjectK  in 
aciiuirin^j  thews  works — it  inont  not  be  KU[i|iot-ed  (hat  tha 
Direct. oi-i  h.ive  [ilun;,'ev!  into  tho  uC'iuiHilion  of  worki*  yiiiiply 
lo  make  a  now  hnsinca.- — wa.-^  this  :  Wo  (Kjs'e^siijil  a  mtsaiia 
of  niakii)'^'  all  clcctiical  ajuiaratu''  of  n  .small  character— 
rwilcUu,«,  uiid  a  vui'iely  ol  Lhui^i  ol  that  kind  ;  bul  wu  hod  no 
works  ill  which  wo  could  on  a  large  scale  make  or  monufactore 
dyuuiuas  axid  engine»  and  introduce  new  itiventioiis^specialities, 
aa  I  eall  tbau'^nidi  aa  are  notical  in  the  re])ort,  GoUwaiy^ 


btdraulio  machinoa  (wkieh  are  of  great  promise),  Mr.  Boltoo^ 
ebotrh  onnaa,  and  eo  oo.  We  bopo  before  we  meet  ma  aiiain 
that  wo  ahan  be  able  to  report  that  wo  havo  eatabllshed  a  soiukI 


and  prafitAble  buxinoKa  there.  T  may  |m>«s  over  the  Cornbro(4c 
Telegraph  Work*".  With  rc"ard  to  the  supply  dejinrtroent,  that 
is  going  on  very  MatiHfactoriiy.  Paring  the  year  of  which  I  am 
now  treating  Uicre  w.-is  iieco^tarOy  a  large  oxpenditare  in  that 
do|N]rtiucnt  to  bring  our  stock  up  to  the  re<|uirtyl  amount.  We 
have  to  maintain  a  largo  variety  of  difTerent  articles  which  are 
rcquire<l  by  our  various  customors  in  all  {tarts  of  the  world.  Such 
a  largo  cx|«nditurc  will  not  I  holicvu  be  necessary  in  future.  W'c 
have  obtiiiued  n  dugrtso  of  coiuplutcncBS  in  that  dc|iartmcn?  which 
vv:ll  niit  iiercHsitato  any  largo  future  ex|ioiidituic  With  io^:ard  to 
the  installation  depnrtuioiit  wo  h.ivf  every  reason  to  he  satisiiod 
with  tho  rwinlt,  it*  busim i-  lai  ^'i  ly  tneroit-sim^',  and  1  am  irlad  to 
say  that  the  chnraol4;r  of  our  work  is  i^ueh  t.o  brinu  crcUit  to  us 
and  secure  tlie  eoniiiloncc  of  our  customers.  .V  very  im|)ort«nt 
iiuittcr  is  that  vviUi  reference  to  tho  Hjistein  uceuinulat'ir,  1  lMi|>e 
you  will  consider  that  it  is  a  inoo!  of  tho  di.siK  tion  of  the  Uoai  J 
that  out  of  the  four  inventions  whicii  we  iiod  undei'  cxauuuMian 
and  tent,  we  lu>vo  finally  accepted  only  one.  Woaro  not  plunging 
into  tho  purchase  of  inventions  whien  two  an  not  eaUsfied  will 
bring  aa  pofilv  As  to  tbe  £{iHtcin  acoamahtonvobavobadit  under 
ofaaervatnm  and  teat  for  two  years,  and  the  raaalt  ia  ao  aatiaCactory 
AS  wo  or  yon  oonld  poaalbly  wi«h.  Wodidaotontor  Into tbat  appli- 
cation until  wo  were  aatiafied  that  it  woo  thonMiatoABloiitaDeuDV> 
lator,  that  it  op<»ad  D^jia  new  field  for  tcaotloo  mrpoaoat and  that 
in  eftidcncy  and  economy  it  was  superior  to  anything  thateatiatod, 
and  nt«o  until  we  wwo  Mrfeotly  sooaio  as  to  our  potonta.  Wo 
has  e  ii.id  tho  authority  of  four  or  five  of  the  most  eminent  patent 
agents  and  loadiog  counsel  before  we  entered  into  any  attaaffO* 
inento  with  E|)atcin,  and  we  have  a  most  valuable  property  in  &i» 
battery.  vVe  nrc  carry irip  on  tho  manufacture  of  it  in  our  own 
bmlilin^'h,  yielding  uh  not  only  rent  but  profit.  As  I  said  before, 
I  don  t  like  promising,  bui  1  can  conseientiDusly  my  that  tbe 
roix>rt  and  balancO'shoot  give  you  an  uncx.i^t^erutcd  and  f;kir  state- 
ment of  what  we  have  norxo,  nnr\  1  nmy  -sjiy  Ihut  1  lia\  e  every 
reason  to  expect  that  our  next  yeiir  will  ho  at  leant  a.«  j;ool  on  the 
last,  or  even  better.  Wo  have  o\cry  reaeou  to  think  eo.  Such 
being  tbo  eiii-e,  I  lio[io  yon  w  ill  bo  hatistied  with  what  the  Board 
has  done,  and  vviil  iwstify  it  by  the  aci.-ojitttnce  of  the  report  and 
balance-sheet.  I  shall  be  very  hupjiy  to  nnnwer  any  inKwtion.s  any 
shareholder  desires  to  put  to  tbe  best  of  my  ability,  and  beg  to 
move  that  tbe  report  and  aeeooata  be  odoptod. 

■r.  IMnB  bad  em  or  two  quaatloaa  to  a«k  aa  to  Ifao  i 
Ho  thongbt  thooQowaiioo  lor  dopndatioB  of  patanli 
True,  the  forajgn  patents  had  mora  than  M  yean  to 
it  not  a  fact  that  Uny  must  be  taken  ont  In  Bn^aod  beCare  tbi^ 

could  be  of  aoy  use  there,  and  therefore  tbeir  life  was  no  more 
than  that  of  aa  English  iiatent.    Was  it  not  a  fact,  also,  that 


nearly  every  patent  that  was  taken  out  did  not  ran  14  years  beforo 
it  was  superseded  by  new  inventions  ?  Surely  inelectnoal  mottera 

It  tbe  lilo  of  a 
woald  tboy  not 


■  w  vv  *ma  c *B cnna w  isu  *«    sss  v  ussvsusid  *  lis 

new  iovantiooo  wore  cootiouaUy  going  oo,  ao  that  tbe  lilo  of  a 
patort  did  aot  oitMMl  to  14  ywNk  If  tirit  i*M  ao»  < 
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at  tli»«wl  of  aome  10  yean  find  thaudTH  witb  a  l*rg«  itom  in 
the  aocounta  which  really  rapreaented  nothing  at  all  but  worn-out 
(Httents — not  expired  by  e&iaxion  of  tirao,  but  superseded.  This 
should  be  taken  into  account,  and  the  allowance  ehould  be  more 
than  7  per  cent.  Further,  manv  of  these  patenta  had  not  14  yearn 
to  run.  TKe  Secretary  h;id  tclcf  hitn  co.  The  avor.ipe  wiw  ahout 
11  y  :\rf.  At  7  pt  r  cpiit.  that  woulii  only  makoTT  |>or  cctil.  written 
oil,  and  so  it  wn»  not,  iutiicieob.  A»  to  tcntxlwill,  which  hp  •'tif,'i«»- 
tisod  Hs  a  dead  weight,  no  one,  he  said,  ruckonLtl  i^'ooUwill  lk-  part 
of  hii*  sv>*ftn.  If  hp  were  n  prudent  man  he  woulri  H.ive  a  jwirt  of 
hiu  prntits  he  ha'l  itcriu(K'<l  hi«  capital  ouUav ,  and  that  was 

what  he  :u-^ko(i  that  Lbey  «lkouid  da  Then  there  wa»  no  infoi-mBtion 
a«  to  what  thf  ii  investments  consisted  of.  There  xhoiilfl  h«i  ro.i^onn 
for  thid.  ThtMie  were  mattem  which  were  bloui  on  Lho  (oco  oi  tlic 
account,  and  until  they  were  removed  he  for  one  would  not  hn 
diapoeed  to  paw  it.  Thev  wanted  an  account  upon  which  thcv 
tanUL  raly,  whiob  tbajr  «ouId  ahow  to  tbemaelTaa  and  (bd  worla, 
wbleb  atatad  axaotly  whaft  It  waa,  bt  which  thara  wan  bo  ipaoala* 
tive  matter*,  and  whar*  proper  aUowanoe  waa  mada  to  daar  off  iha 
dead  wtf  gbt  of  goodwill  whidi  rested  on  Ibem.  Ho  woaM  than* 
fore  propose  that  the  meelbg  ha  adjoamad  for  a  tortidght  to  i;lvo 
the  Directors  an  op|nrtunity  of  revMwiiig  tho  matter. 
This  was  seGOoded  by  Mr.  BBrbenr. 

Mr.  GrUBtha  notioad  that  in  the  auditor's  certificate  it  was 
ecnific'd  that  the  "amounte  taken  credit  for,  for  plant,  Rtock,  and 
workh  in  proj,'re««,  and  invostmenta  not  quoted,  have  been  certified 
by  the  C'ompanyV  offiH.nls. "  Ho  thought  it  would  be  more  satis- 
factory if  thin  oertiiic.ue  were  set  out  .•matini.  and  that  the 
g*nt!cmnn  who  certilicl  tv^  lo  plant  hIiouUI  tjiku  the  reBponsibilily 
of  uu'.lin;;  hi?  name  to  the;  cert ificJit«?,  ami  xn  on  with  the  stock 
anil  inve.-<tinfnU),. which  were  vury  >ii)00ii[alivo  ;  in  order  that  ia 
tiiuf  to  come  Lhoy  might  know  ujkjh  what  {,'nntlrnian  they  had  to 
rely  lor  tlie  c.-<timale9  formed  upon  these  tmporUMit  points— plant, 
Mock,  works  in  progress,  and  investments.  At  present  they  had 
before  them  merely  a  book  audit,  which  did  not  enable  them  to 
come  to  >  aatiafactocy  oonclBaion  upon  the  quaatiiMtB  involved,  and 
thejf  had  not  tho  iiainaa  of  tba  persona  who  were  responsible  for 
tho  oertificatea  given.  Looikinc  ait  tha  ttena  of  tho  aooMBt,  he 
nnat  say  that  be  agreed  with  tho  fitat  apoalur.  Patonta  might 
bo  very  valuable  one  moment,  and  almost  immediately  be  super- 
aeded.  But  tbia  mint  might  mrbape  bo  left  to  the  skill  and 
t  of  tho  geBtlemon  on  tho  Board.  They  were  undoubtedly 
I  of  gtoat  waigbt  in  the  electrical  world,  and  although  their 
views  of  ngtirea  wore  not  satisfactory,  they  iniiKi  give  them  credit 
for  being  good  electrictana.  He  thou^'ht  it  was  a  nerious  thing 
that  thny  had  the  f~Hx)wit1  f^i  down  at  ii's.mxi  when  they  knew 
nothitij;  :il  all  about  it.  I'erhaprf  it  wa-i  the  [inec  [laid,  hut  that 
ought  to  be  <»el  out  in  detail.  And  whpn  thoy  added  to  f^ofKlwill 
the  further  iteni  for  ln\ eittments,  they  had  a  large  auiijuui  whieh 
made  them  somewhat  anxious.  He  would  mgpmt  that  it  would 
be  wiw  not  to  extend  their  busineMby  buyjii^'  new  companies  and 
starting  departmoiile  in  difieront  parts  of  tho  »  oi  Id.  Whan  they 
had  been  in  existence  for  some  time,  when  they  had  a  le.-ierve  fiHKl, 
tbea  by  all  means  use  it  for  extending  thtstr  baiautMH.  Hat  wlale 
tha  reserve  fund  waa  aroall,  it  did  soom  speculative  to  extend  such 
A  bnainaaa  aa  thoinL  Any  extenaion  oeoemarily  produced  an 
bMtMao  of  ozpoodltaroh  hot  whother  that  axtonsion  wooU  produce 
a  pniflt  ««o  a  pcoUein— tho  exponao  waa  aore,  the  profit  onoortiun. 
Tnoao  wore  not  mere  haphazard  remarks.  The  Chabman  told 
thom  that  the  gross  profit  that  year  wvi  loss  than  the  groaa  profit 
laat  jroar.  Leaa  I  whan  they  hod  {mid  a  great  deal  in  extending 
their  baatBeoa,  their  capitat  expenditure  had  been  groat,  tho 
expenses  of  management  had  increased,  and  yet  the  grom  profit 
was  leas.  He  tliought  that  this  snpfiorted  the  argmnent  that  he 
ndvanccxl    vu. ,  thiit  at  present  it  waa  not  wlaa  to  extend  ihnir 

but^inotw  too  much  w  tu-n  their  profitB  WHO  CUKng  Off  aod  their 

ex}.»en8CS  were  inerea-'inj,'. 

Mr.  Paako,  rcfomn^'  to  the  retnaikf«  of  Mr.  Diion  a*  to  the 
invextmentfi,  Kaid  that  at  ttie  meeting  of  n  comiiany  with  which 
he  was  connect^id  the  same  quertinn  w-a."  a.'-keit,  and  the  answer 
ot  tht!  Chairman  wa*  that  hewonid  k'^"  diroctioim  to  th«s  Secretary 
to  allow  any  .'<hareholder  to  invoHtij^ato  .'\ny  boik  in  the  ("i^^^e^'r'ioii 
uf  thu  C'umpaiiy,  but  that  he  did  not  think  it  wiau  to  publiah  lo 
the  world  what  their  investments  were.  At  the  same  time  he 
tfaoogbt  it  raaaooable  that  any  sbarelMiklor  who  liked  should  know 
wfaot  thoao  invoatmonta  won.  He  (tho  apeak  er)  tiiougbt  ' ' 
wnBBBnMob  and  that  it  wonld  gjTo  diatoholdei  a  greater  ei 
if  thogr  koow  what  the  Coropany'a  faivoataBents  were.  It 
to  hmi  tlMtt  nobody  would  go  into  ooeh  a  Company  as  that  untera 
he  wan  ready  to  a  certain  OKtent  to  epeculate.  He  did  not  tncan 
Btoelc  Exchange  8pecuUtioB»  bvi  tho  ordinary  s)>eenIntion  which 
existed  of  neoeeaity  in  any  commercial  enterpriHo  nf  that  nature, 
and  must  be  eminently  associated  with  a  Company  of  that  kind, 
which  h.ad  an  entirely  new  biicinew"!  hsirdly  dreamt  of  Id  or  1.'^ 
year*  as'o.  He  thouvjht  it  would  bo  bettor  if  the  Directors  took 
tho  shareholderH  a  little  more  into  their  confidence  Ho  rjuite 
agreed  with  tho  rctn«rk!»  of  Mr.  (jrifhth*  far  the  (it'nrc-^  weio 
concerned.  The  profu*  protite  wero  lesai  and  had  bee:i  enrntd  on 
an  incn-jif^od  capital.  to  inventions,  if  they  were  to  ^'o  in  with 
the  bii.xineiiK  they  must  U^ke  iuventions  and  try  thcrtn.  The  only 
ihit)^;  the  phareholdors  oould  do  waa  to  impresa  upon  the  I  >iroctorF 
thiit  thay  «huuid  do  their  beat  for  them  and  there  lenvu  it.  Ho 
thought  shareholders  should  bo  ■linwiiil  to  see  what  those  inveet- 
menta  wore,  and  to  have  any  other  tnlonaation  with  regard  to  tho 
iit  bohnRed  to  thaiB»  w^  ehonid  not  thty  hnvothia 
If 

i  ndd  that  whcm  be  first  saw  tho  pro«paotuB  of  that 
Oonpany  wfaieh  wa«  formed  to  manufacture  and  dispoao  of  artidea 
eumoeted  with  ooginooriBg  and  eleotiiei^,  ho  felt  that  there  waa 
agiMUfWdiwptafltBbtotavMtamKBaff  the^  thli  aright  bo 


called  to  a  certain  extent  speculative,  yd  ii  w only  speculative 
upon  what  he  believed  to  bo  solid  ground,  and  therefore  !ie  became 
a  shareholder  in  the  Compciny.  Now  any  rcinurks  made  on  that 
side  of  tile  tnhle  were  nnttirally  receive*!  with  «onielliuii;  tike  a 
disaL'i'et'al.lc  feeling'  on  tin-  pari  of  Director-'  Tlioy  were  no;  very 
fond  of  independent  .-ihai  (-holder"  wt?in^r  up  and  maki!ii,'  any 
ri'iiiarkii  at  all.  But  scein;.'  tlml  llu-y  del  in:d.r-  leniai  k",  they  felt 
that  these  remark.^  niuHt  of  mc<c-.^iu  be  llr)lll;.^iIli^tie.  In  thin 
inKtanco  he  did  nol  »l-h  to  .i-sunic  -ur-h  a  I  'l-aion.  He  had  no 
idea  of  makin)?  any  remark  whieli  >luuild  d:>|iar<»)»e  that  vskluable 
businCM.  Nor  did  he  'w  ish  tint  i^hareholdei «  should  refui<«  to  poas 
the  acoouiit«  at  that  Liiuo.  He  jx;rfeetly  i^jreed  with  what  had 
boon  said  respecting  the  (intents.  He  thought  it  would  have  been 
wifier  for  the  Directors  to  have  written  off  at  least  oa  much  as  th^ 
d id  laat  year:  aad  aa  far ao tho  nodwiU  waaoonoanied,  ho thonKht 
It  rather  a  BMBatvone  thlog  oo  lho jMHtof  the  Direetora  that  the|v 
ahoBid  not  have  applied  the  £10,000  to  the  fodnction  of  the  good- 
will Now  thay  had  mawieii  this  aom  In  with  the  reaorvo  account, 
and  it  had  bem  etoted  by  the  Chairman  that  there  would  bo 
£45.000  to  the  good  to  be  distributed  in  future  yeara  to  thoabnro* 
holders  if  neoeasary.  Xow  £10,000  of  that,  it  seemed  to  bim, 
should  have  been  put  into  a  neparate  ratervo  fund  for  goodwill, 
because  that  was  tho  way  tho  £10,000  wa«t  denlt  with  this  tim«  la<>t 
year.  But,  as  reganl  these  matters,  he  did  not  think  they  culle<i 
for  anything  *o  serious  as  to  refuse  to  pnfR  the  ncpountF,  and  lo 
ask  for  the  hgures  to  be  altered.  Wliat  he  wouM  call  attention 
more  parJictimrly  to  was  the  Ifvckinj;  nn  of  their  immense  capital. 
He  w  iis  in  ^•u••ineH^  for  tO  yi  arM,  anrl  tlicrehira  bo  know  something 
ah.iut  it  :  and  he  knew  the  unwi.^lom  of  IfKiking  up  r..««et«  in 
fueli  a  fiirin  ay  had  been  dune  in  thi*  iiiKt.:ince.  He  <Ud  not 
want  to  say  this  irividiotisly  or  improjK-rly.  He  ilarc  Kay  '.he 
KireclorH  exfieeted  to  ha\e  had  more  e.-t^h  in  b.and.  Hut  what 
they  had  done  vvua  to  lock  up  Ju9.li,0WJ  iti  bUKk — a  largo  increase 
over  last  vear.  Now,  he  nrgued  that  for  a  manufactoriagCOO- 
cern  to  do  this  was  tho  height  of  folly.  There  waa  m9,(I0O 
locked  up  in  things  which  when  they  oanw  to  find  that  they  were 
gradually  being  8U|M>riieded  by  BOBMthiBiB  better  aad  freeber,  it 
seemed  unwise  to  pal  such  a  lot  of  nonov  in  etook.  He  eaw  aleo 
that  the  book  debts  had  largely  tncreaaed.  It  waa  right  aad  proper 
that  they  should  have  done  so,  but  not  to  the  extent  they  had.  It 
looked  to  him  as  if  the  Diroctorii  were  rather  financing  a  largo 
number  of  their  customers.  Then  tho  locking  up  of  £119,000  in 
quaai-inve»tment«— iavestments  which  they  were  ashamed  of 
showing  to  their  shareholders— he  had  no  doubt  they  would  be  all 
right,  and  that  some  of  tliemhad  been  realised  at  a  profit,  but  still 
that  wri.'*  a  rnatfcr  of  ■speculation  to  a  certain  extent.  Probably 
lhep.e  invci^t inent-'  were  invc^.'tment^  in  eortjiin  coiu[»anie<  llieV  had 
heljx'd  to  Hoat.  lb'  « a.s  connectt:'*!  with  a  niuuhcr  of  companies 
whieh  did  actually  ("jblish  their  iiive.«lniontt<  ro/iiiarly.  Many  of 
them  were  innii  rnncr  coinjxinies,  anrl  tele^,'rapli  companies,  ami  .•■o  on. 
Ilowescr,  he  would  nol  luc.is  thii  matter.  He  did  not  think  it 
«  iL«  lo  the  ads  anta^fuol  tiie  »l»areholdo!!i — evidently  it  w  a»  not — 
that  tho  detail.-*  .should  bo  known.  He  only  wnlioil  to  e\]ire!-«  a 
cauLujn.  Ttiuse  gentlemen  (tho  lliroutors)  weru  trau<kiu:tiu|{  their 
(the  nharebolderx')  business,  and  they  were  kxiking  up  their  capital 
in  a  way  in  wliich  thoy  could  not  realise  it,  and  thev  would  not 
be  able  in  jreaia  to  coow  to  ooDtiaue  to  iny  a  dividend  if  thoy  did 
not  tarn  orer  a  new  leaf.  He  thongfit  they  ought  to  uaaa  tho 
accoonU,  but  still  for  the  fntoM  if  the  Uireoton  would  toko  a 
more  reasonable  ground  of  action,  if  they  would  woric  mora  Care- 
fully, and  not  speculatively,  realise  stock  and  not  accumulate, 
then  it  would  be  better.     He  H{)oke  thus  as  a  man  of  business. 

A  aiuurebolder  asked  whether  tho  board  wore  adding  to  the 
patents  hold  by  the  Cominny  from  time  to  time,  at  almost  a  nominal 
11  ^'11  re,  IhrifQ  taken  out  by  tncir  workmen  and  others.  If  this  waa 
HO  then  It  Mccmod  to  him  mthor  a  tiuostion  of  form  than  a  ]>rocii<o 
iiiatler  in  how  many  years  they  wiped  off  their  [wtontB,  becfinw 
they  were  t^ikiiij;  no  credit  for  now  onc»<.  In  the  future  they  would 
have  re<I'I<^cd  the  amount  to  nothinfj,  and  they  would  have  their 
j»atcnlfl  to  the  without  ehar^in^'  any  more  for  lliein.  Could 

the  Chainnaii  tell  sharoholdcra  whether  there  waH  a  fair  prospect 
of  the  Buf    1 1      i-omi  lanie.s  heiti''  «  ound  u|)  within  the  next  year  ? 

The  Cbatrman  calltid  u|>urt  tne  Manap;m^  Director  to  answer 
<|uostions  as  to  intents,  etc. 

Mr.  F.  L.  BawaoB,  in  complying,  Kuid  thcro  worts  various 
foreign  patents  with  a  longer  term  to  run  than  14  years ; 
bot  a  previous  speaker  was  quite  right:  if  they  wanted  to 
have  the  benefit  of  thou  they  nnet  toko  tbamoBtia  Bnghmd. 
As  to  new  patente  it  waa,  aa  aaother  apoakor  had  eaid— vii., 
they  had  a  large  number  coatlnaaUy  being  taken  ont  oy  Uielr 
Stan,  and  these  were  put  into  the  balaneo-dieot  at  the  ooet 
of  regiaktatHW,  which  was  £14,  so  th.nt  the  patents  really  became 
more  Tulnahlo  ae  time  wont  on,  and  got  wi{>e<l  out  by  writing  ofT 
^th  every  vear.  He  hoped  to  clear  thom  off  altogether  in  time. 
To  show  that  some  of  these  patents  were  of  viuue,  he  would 
mention  that  thoy  had  a  tentative  offer  of  £10,000  for  one  which 
hud  recently  been  taken  out.  Laat  year,  and  this  applied  also  to 
the  pcMxlwill,  (he  Pirertor.n  could  not  tell  what  the  value  of  the 
jiatenta  wfi.«,  and,  therefore,  ft  larger  amount  was  written  off.  Now 
they  harl  ^w  o  year>i'  c\[>oricneo,  and,  therefore,  they  fv»u1d  write  off 
a  reRularly  determinn<i  amount— vi*.,  I'jlh.  It  wils  the  eame  with 
(goodw  ill  :althou^'h  the  di^  uie^d.«  paid  by  that  Com[»any  had  been  fur 
live  yenre,  I'J  (>er  cent  ,  l.'pcr  cent,  ana  1.')  [«.r  cent.,  and  w  on,  the 
value  of  j^ocxiwill  could  not  well  be  ascertaincil.  Hi.";  own  bcliof 
waa  that  It  would  not  show  any  profit,  omi.  therefore,  he  tiiought 
it  very  wise  to  nut  a  large  amount  tospociai  gcnxlwill  reserve.  The 
valnoof  tboapodwill  hadnowbeen  proved,  because  in  a  period  when  it 


WBO  aoct  dnenlt  for  them  to  make  large  protita  thoy  bad  been  able 
to  ehow  that  tbey  cohU  oiake  profiu  sufficient  to  pay  IS  par  cent. 
Oie  own  adviotiPONld  bo  to  wdta  off  goodwill  aluwatherliom  tho 


o  payjoporce 
Itogather  bom  I 


uy  Google 
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■flomni.  Am  to  the  aadit,  the  Auditors  were  particular  to  bare 
every  sinp^lo  thing  certified,  and  to  h»ve  Uw  Mtiud  oortiticate  from 
tbe  person  who  wan  reaponeible.  Hi> iintrnetfona  to  Uie  Auditors 
were  to  cut  down  c^-erythin(;  aa  low  as  poeslbto,  tad,  m  a  fact, 
complaint  wa«  made  by  the  worka  mnnaeer  of  the  wmy  in  which 
thfy  cut  (Jnwii  his  priced.  A«  to  the  oxt^nnion  of  the  bueineM,  of 
COiir?'C  dicy  coiilfi  not  exptf  t  a  tjU^inpHs  to  rnmnionrn  to  ]iny  the 
vpry  first  year.  They  h.ui  .«|ieniiil  i>owcr»«  in  tlicir  nrticlew  wherchy 
thij  corl  of  I  hut  now  bui'inL'j'ii  could  i>p  ex  tfn<if-rl  ovor  a  ppripfiof  yrarn. 
They  harl  not  rlone  thin,  Imt  thoy  had  wriltfn  olTovery  penny  of  new 
business  oxiRimliiuro  to  rtvenue  account.  A«  to  tiin  i|u«>i«tion«  with 
peparr!  to  investments,  one  of  ihp  ?peftker*  hivl  c\ille<l  on  him  at  the 
oltioe  on  the-  prcviuur*  d.iy,  iinil  ho  (tlie  sp<';ikcrl  sliowijd  him  a  li«t 
of  liw  invcrtlmcntij,  and  vveiit  ti^hl  through  lh«im  with  him.  The 
Directors  stated  that  thoy  would  be  very  glad  if  Mr.  I'cake  would 
call  upon  him,  and  be  would  ahow  him  everything.  (Mr.  Peak* 
Intonnptnict  Ami anjatliMrriuureholdcri!  ?)  No,  Mr.  Paikoonly  ; 
and  th« aprnktr  miBtad  tm%  Aat  if  everybody  were  (o  the  lut, 
tbanwrfcek  Cbt  Uw  fnTartoiante  miflfat  be  nwilt.  Thb  wm  die- 
■anted  to  In  the  body  of  the  men,  thoii|tl>  otoef*  egieed  with  the 
Managing  TKrector'n  views.  Eventually  it  wee  agreed  that  the 
Uft  sm>u[a  be  seen  by  Mr.  IMxon  an  well  aa  Mr.  Paako.  Con- 
tJnaiiiKi  Mr.  Bftwiion  i<aid  as  to  lockine  their  money  up  in  atook  i 
wfaan  be  fint  eew  the  figuroe  he  aaid  tbey  would  not  do.  bi  eon- 
aeqiteDiw,  he  went  right  through  the  item*  with  the  manager  of 
thmr  supply  depnrtroent,  and  tackled  him  lhr»e  or  four 
time*  to  whether  lie  waa  perfectly  certain  tio  had  no 
dear)  Htork.  In  tliut  de|iartmont  it  was  necewwry  to  keep  a 
very  Itirj^o  »tock,  l.iwau-e  pt^oplo  wanted  to  foino  in  and  be 
able  to  i)uy  anything'  they  liii^^iit  rci|iiire.  If  sliai eholders 
would  look  at  llie  catjilo'^'ue  they  «l>ti1i1  see  the  CAtnionliimry 
variety  of  articled  thoy  hud  to  k(>oi),  and  oni->  of  tlic  ri'iisons  wiiy 
the  hiiMncM  wa«  increasing  v,;i»  thnt  pti>i)Ie  kiicw  they  could  oome 
to  them  and  get  what  they  wantc<i  at  nnri'  Ho  tho-jjxht  it  waa  a 
^ootl  idea  that  they  should  mtiko  tlie  hends  of  die  <tepartments 
responsible  for  the  cortificatca  aa  to  stock.  Ak  to  the  progress  of 
the  busineM  he  would  like  to  give  bis  explauation  of  the  policy  be 
would  endeavour  to  adopt.  This  waa,  aa  time  weat  on,  to 
gradually  bQild  up  a  buatoeaa  ia  what  they  called  pore  eleotrionl 
mrk,  that  waa  TwannfaMttring  ertielae  ee  weU  ea  enpplying  them. 
They  nmat  reeoUeet  chat  they  were  ooly  on  the  eve  of  what  he 
believed  would  be  an  immense  extension  of  electrical  work.  To 
be  in  the  van  and  to  take  a  part  in  that,  thoy  must  spend  largely 
on  all  sortf  of  new  things  and  keep  themselves  in  front.  Very  few 
electrical  com|ianio8  like  thomsolveN  were  able  to  pay  large  dividends, 
but  they  wpie  jti^t  commencing  to  do  it.  Private  individuals  had 
had  a  very  l>iid  t  ime  of  it  during  the  last  five  or  six  years.  But 
owing  to  their  knowledge  in  roiin««ction  with  jmtoits  and  so  on,  thn 
Company  hod  been  enabled  to  jmy  large  dividends  out  of  the  |irotit..a 
of  m.^niirartiiro  and  mipplv  work,  fji.'-t  yoar  they  fpont  money  on 
a  Ihin^;  which  they  could  L;\ve  turned  over  at  a  piotit,  hut  they 
oonMuli<re<l  it  WOK  to  iho  hej«t  interests  and  idtiinntc  xuc'ccc^  of  the 
Company  not  to  do  so.  Ho  thought  that  if  they  got  a  mo<lcrute 
amount  uf  that  work  whioli  was  the  hent  pay ing— via.,  manufac- 
turing and  »n|>ply  — it  would  not  be  very  long  before  the  industry 
would  have  increji-<.^l  to  such  on  extent  as  to  eoftble  tb«D  nob  only 
make  the  miprovemeota angBeatedUi thefe b«l«Me-abe«t» bat to 

du  butter  tliiug«  «till. 

The  dULlnuM  then  put  the  amendment  proiiosed  by  Mr. 
DixoD  end  aeoonded  by  Mr.  Burberry— viz.,  "That the  meeting 
be  adjottmed  for  •  tortnight  to  enable  the  Dfareelcn  to  leiviaw  their 
■oooonta."  Tlile  waa  lMt,only  fonr  voting  in  tta  favour.  The 
raaotutioR  in  favour  of  the  ndoptiOB  of  the  report  and  accounts  was 
tbeo  put  and  carried,  as  alao  wee  e  resolution  in  favour  of  the 
dedustion  of  a  dividend  of  15  p«r  o^nt.  on  the  ordinary  and  8  per 
eent.  on  the  preference  shares. 

Ilie  retiring  Directors,  Mr.  Philip  Raweoo  aod  Mr.  Senoel 
Pone,  Q.C,  were  re-elected,  and  Meaara.  Jaekaon,  PIxley,  Smey, 
and  Co.  wpro  rc-clcoted  aaditor*. 

A  vote  of  tlianks  wnn  accorde<i  to  the  Chairman  and  Director? 
on  the  proposilioa  of  Mr,  Bmob,  and  the  procoodings  cloaed. 


WEST  INDIA  AMD  PAMAHA  TELEGBAPH  COHPAHT. 

The  twonty-ninth  ordinary  general  n-.wtin^r  of  this  Company  was 
held  ou  Tuesday  at  Winoheatar  House,  Mr.  C  W.  Earle  preudioB. 

The  Cbalrmaa  said  that  the  report  dealt  with  a  perioa  which  he 
(eared  bad  not  been  very  proeperoua  to  Weat  iMtian  commerce ; 
afe«»y  iat«i  Ife  waa  no*  nearly  eo  good  aa  Uw  ivm  ball  «f  1800 
waall  anear  to  have  been,  judging  IWwi  their  trafloa,  and  ha  did 
Ml  tUlak  they  could  have  a  better  barometer  than  this  aa  to  the 
aommeroial  doings  of  countrlea  Hire  the  West  Indies,  where  there 
was  no  great  Stock  Evch-mtre  •^ttccalatiOBt  aa  there  was  in  New 
York,  and,  (ortunaLuIy,  rio  .  •  .uui  .ionaaa  there  had  been  in  South 
Ameiioa.  Before  the  French  cablo  commenced  working  at  the 
befdnnlngof  June  thedeereaae  in  the  Company's  earnings,  compared 
wiTn  those  of  fheprpvioH*  year,  smounted  to  TO  pc-r  cent.,  nnd  he 
presumcl  that  this  wo*  ttttt  lbu table  to  the  bail  pu^ar  rrop.  The  total 
decrease  in  their  rcociptf  for  the  half  year  hixl  been  l^t.TK',  but, 
aa  a  set  oil,  iliei e  luid  been  li  ?avint:  of  x'l.siii)  m  the  uxpensee. 
Tho  balancu  they  hail  t<j  du.il  with  \ski.  t'J"-',??.'*,  a*  coni|>;irefl  with 
JL2-"',i>'*l  u>  llic  r  oiTcspoiidinj.'  ()ti  iod  (.if  lllL^  previous  ye.-\r.  'I'hey 
bad  plot-ffi  t«  the  reaerve  fumi,  and  they  i-rojKjhod  to  jwiy 

the  preference  dividunds  and  Is.  a  share,  tax  frtxi,  on  the  ordinary 
shares.  The  ilecrcai^c  of  £I,.S()H  in  the  cxjjenses  wo*  osving  to  this 
ro<iuction  in  the  eoKi  of  cable  repairs,  for  they  had  only  had  seven 
iutetruptionii  to  thoir  cable  in  the  half-year  under  review,  com- 
pM«d  with  12  in  the  corresponding  period  of  1890.  They  would 
dottbtleaa  regard  aa  moat  importufe  tfea*  part  «f  lih*  nport 


whieb  treated  of  the  competition  which  had  appeared  in  their 
system.  After  referring  to  the  French  cable,  he  said  that  they 
opened  at  a  tariff  of  2s,  a  word  below  this  company's,  and  in  order 
to  prevent  the  diversion  of  their  traffic  and  to  put  the  British 
coloniea  on  as  favourable  terniK  aa  the  Freoofa,  they  themaelves 
made  proportionate  reductions.  The  reeult  had  bowi  what  any- 
one acquainted  with  the  elTect  of  tariffii  in  conntriee  Uko  the  \Vest 
Indioc  would  forpsec— viz. ,  n  Pon.siderabledecrcA.'ie  in  the-ir  revenue. 
.\Inie  than  half  of  the  defrcui."e  which  thoy  were  now  ^howinf;  in 
Lhotr  trallicH  wao,  however,  at tiiViii table  to  there  being  fewer 
words  in  the  ineji^a^'cs,  and  therefore  tie  hoped  that  the  prcseii; 
might  bo  re>rardcd  a*!  a  very  oxcegitional  position.  They  had, 
he  !iaid,  prov(«i  by  tho  experience  of  many  years  that  there  waa  not 
t  rattic  enoii^rh  in  llie  W'twt  Iridic)- to  (soiiport  OnoCOtniMiny  properly, 
and  the  a])]>earance  of  anotlier  coiil<I  only  be  disastrous  to  the 
ln(t«i',  cosily  LO  thiti  CuiuLiany,  and,  in  tliu  lung  run,  disiulvaa. 
tagoous  to  the  public.  Their  oompetitora  now  had  two  cablai 
broken  down,  and,  as  far  aa  he  knew,  no  meana  on  tbo  spot  of 
repairing  them,  and  he  waa  taclioad  tO  thialt  that  the  short 
experience  they  had  gabiad  bad  bean  ionowhak  diaeoaniging. 
They  were  better  prenared  for  the  etroogl*  than  their  advaraariaa. 
Their  tloee  wore  dnpucated.  whereaa  tnnr  rivala  wera  dependent 
opoD  aiqgia  cabloa,  and  while  iboy  had  their  ahipe  ami  tMr 
oetaMtahmanta  for  the  storing  of  mbb  for  repaira,  the  IVaach 
company  at  praaant  had  none.  They  also  had  a  fair  reserve 
to  meet  poaaftla  aontingenciee,  and,  although  tboy  must 
vuflerin  their  revenue  while  the  contest  laated,  they  hoped  that 
'..heir  loeaee — disappointing  as  they  wore,  just  as  they  bad  a^^iiicar'.'.i 
U>  he  entering  int«  a  more  proeperoiis  condition — wonid  not  con- 
tinue to  be  8o  istr\ere  iut  the  proeont  traffic  returns  indicj»fe-d.  The 
return  for  the  laj*t  fortnifjht,  which  had  been  rccoivcti  that  day, 
wnf  niiicli  more  favourable,  He  «iO<  informed  that  the  next  jeat  r. 
crop  of  [<u;jar  promi»e<l  well,  and  if  that  harvcwt  wore  a  good  OQC 
they  inipht  return  to  at  lej».st  the  same  volume  of  traffic  aa  they 
carrieii  loj-t  year.    lio  wouUl  move  the  adoption  of  tho  report  and 

the  tiaymenr  of  tho  divide!:  1-  i  r-  :  ml'  i. 

Til  in  was  seconded  by  Mr.  wuuam  Ford,  and  carried  unani 
nnoaly. 


■OSICAIIBB  BUCTRIC  UfillT  AMD  POWER  COKPAIir. 

laat at Mbtwanbe.  HrOTR. Snowdea prarided.  TheS«aa««aiy 

read  a  statement  of  the  Society's  affairs,  which  was  approved  ;  aad 
the  Company's  engineer  pranced  a  plan  showing  the  position  of 
tho  central  station  and  the  main  cables  to  bo  laid  for  rapply.  Tho 
provisional  Directors  were  unanimously  re  elected,  witn  power  to 
add  to  their  namber.  llioappoiBtaiaat  oE  Mr.  J.  Doff  aa  auditor 
waaoooflnaed. 


COMPANIES'  REPORTS. 


BLACKPOOL  ELECTRIC  TRAMWAY  OOVPANT. 

The  annual  report  of  this  Company  states  that  the  available 

profits  amount  to  CH,"2:{4.  The  Director*  rocomnifwid  a  dividend 
of  "i  l>cr  cent.,  absiorbiiiR  £  I  ,.VX),  and  the  addition  of  another 
£1,500  to  the  reserve  fund,  making  it  ffi.iIHI,  The  nuinV)or  oi 
passengers  carriofi  during  tho  ymr  was  9;!."t,0.'>:3.  Tho  total  rocviptr 
were  £7,200.  Mosars.  Uorafail,  BickorstafTe,  and  Broadbent  are 
tha  ntMqg  directora. 


SWAN  UNITED  ELECTBIC  LIGHT  COMPANY. 

LHrOCtOrt — J.  S.  Forbes.  E"<i.,  chairman  ;  F.  U.  I^iylarid,  Escj., 
de[iuty.chainnan  ;  E.  W.  Hatt,  K.s<i.  ;  \V.  C. '.biiltcr,  Esq.,  M.P.  i 
J.  \V.  Swan,  Ebi\. 

Ninth  annual  report  of  the  Uireotor*,  to  be  proKntcd  at  the 
ordinary  general  meeting  of  the  Company,  to  be  held  ut  CaaiMHI- 
street  Hotel,  E.C,  on  Tuesday,  'Mth  instant,  at  1*2  noon. 

The  aocouiit-1  which  arc  herewith  |>r«.s<>n6ed  to  tha  sbareboldwa 
aru  fur  tho  >(i«u  iioduij:  X)Lh  ^ptumbor,  1801.  After  paying  all 
current  charges,  and  mMingdue  allowance  for  depreciation,  there 
is  a  credit  bidaace  of  £47, iv).  11a.  2d.  The  Directors  tocommend 
that  out  of  tUabalaitaa  a  dividend  of  11  per  oaat.  lor  tba  year  be 
declared ;  an  interiiB  dividend  at  the  rata  Of  6  per  oeot.  par 
annum,  amounting  to  £11,104.  Os.  9d.,  has  already  been  pan  la 
reepect  to  the  first  half  of  the  year  ;  the  balance  of  the  1 1  per  cant 
for  tho  entire  year  to  bedistribnted  in  accordance  with  clatiae  77  of 
the  articleeof  association,  and  to  bi?  payable  on  tbe  1st  Dec.  1891. 
This  will  abM>rb  £28,:{76.  6e.  lid.,  and  leave  £8,010.  .V  lOd.  to  be 
carried  forward.  The  decision  of  the  Supreme  Court  at  Leipaic, 
in  the  patent  ci»m  which  the  Allgemeine  Electrieititfl  neftcl!Hcn.\ft 
brought  against  the  Comjiany,  and  their  apent*,  ha.*  been  i^iven  in 
favour  of  tbe  ('oiii[Winy.  The  Directora  arc  now  engaged  in  the 
consideration  of  the  be^t  way  to  take  advaato^e  of  the  favourut>lo 
position  thus  created  in  Gennany.  The  Coin|iagnie  iientrale  dc» 
Lampes  Incandeacentee  in  Paris  nave  been  in  litigation  as  to  tbetr 
patonU>  throughout  the  year.  Tho  exjK-rt*  to  whom  the  Court 
referred  the  caw:  have  not  yet  rendcrisl  their  re|>:)rt  to  Ihr'  judge*, 
and  until  this  i.s  completed  the  (  ourt  cannot  .-uljudicate  ou  the 
caw.  The  Comp  ignie  Gvnerulu  doc«  a  considerable  amount  of 
bu«iu&38,  but  oomuetition  ia  very  keen  on  the  Continent,  and  the 
selling  prioe  of  toe  lampa  ia  mncb  reduced.  The  director  who 
retiree  by  rotation  la  Ur.  J.  W.  Swan,  who,  being  eligible,  wtf 
eflar  hlmaaif  far  la atoeHao.  IfaaMii,  Waltoai,  Jaaaa, «^0a^^ 
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PKom  Am  horn  Aooowr  mm  Tub  zronto  Bm.  30, 1891. 

Dr.  £^  »• 

Stock,  Octobor  1,  IMO  ...Mtt..  ••..••.••••••••••••»•■••>••  11,124  14  0 

i'urchni^s   n.-'iS    2  9 

Salariis*,    l)ire<:;<j!>'    '    h,    rfiit.    ortico  expeoMMI, 

income  tAX,  gcnorid  uud  law  charges   3,379  13  II 

Wa-.  -.  uti  i  cx|«i)Ms«ftfMelflrjr    5,107  13  1 

!>»!•!•  fi-itinn   392  12  3 

S  J     I    ;    r  reserve    800  0  0 

Baanoe   MfiaS  18  4 

£71,0M  9  i 

O.  ^     8-  d- 

Siiles,  lew  commlMions  and  allowances   15,348  11  10 

Transfer  fees  nnd  in  icrej!l.      1|890  S  3 

l>ivi<lend  on  I'harw  in  La  rom[uintito      m  ralo  tie*  m    m  n 

LAtnpeB  Inr^^iiiit^.  Lnt<jf<,  lij.*s  tji\'   1i17B   •  2 

I>ivi(ien<Ja  on  slunes  in  the  Kdison  and  Swan  Unitotl 

Electric  Lieht  CompMy,  Limited   34,799  11  6 

Stock,  8e(»t«nb«r  30,  IWl    18.449  17  7 


£71.000  9  4 


Dr. 

Tb  liuu*  Cftpttd 
IB.TMahuwaf  fSMob  fnl 
78.949  aliMW  of 

pAid  


vMn  tenMBKB,  1891. 

£      t.  H. 
98,750  (I  0 
S7«,321  10  0 


£     1.  d. 


Forfeited  share*   

Sundry  creditors  

BaUdco  {xom  weviona  aooount 


Less  interim  dividend  at  the  rate 
of  6  per  cent,  per  annum  for  six 
montha  ended  31at  March,  1891, 


8,451  17  10 
39,098  13  4 

47»490  11  S 
IMOi  0  6 


875.071  10  0 
3,530  0  0 
4j6l8  10  II 


3MM10  • 


Cr. 

Cost  of  fwtent  rightc,  etc.,  represcnttJ  by  aharea 
in  Edison  and  Swan  Unitt-d  Klectric  Light  Com- 

ry.  Limited,  with  £'.1H,  ITS  paid  :  ehares  in 
CompBCnio  Gini'ralr  iIlb  L,ii)i]<'3  IncandcB- 
centee  with  £:tO,4ij9.  fsa.  M.  paid  ;  patents  held 
by  the  Company  for  Cermany,  etc.,  an  per  laat 

bftlancenheet  £330,837   8  6 

Additional  expenditure  tbwaaa— 
■object  to  readiuBtmeol  befeWMB 
•  ■  1.C12  1  0 


11  8 

d. 


OiiU»  on 


«•■* fe*»e f »tM t «*#••> ■* 


888^4«9  S 


deprecbMwi.. 


1 
12 


Sundry  debtor*  

Stock  on  iiand   «. 

Invoetment  in  PnuaitB  Cooeolt.  Cost 
In  veatment  in  iMir  9|  pw  < 

Coat  „„..„........., 

GMb  on  4«orffc  wd  iB  I 


1,.")70  9 

6,^2  15 

18,449  17 

6,1-20  0 


29,004 
26,490 


10  6 
6  lU 


£it9jnO  11  8 


19339. 

10348. 
lifTO. 

1938a 


19IM. 
1946(1. 


PBOVISIONAL  PATENTS,  1891. 

raolUtatlng  the  operation*  of  »wlteW«_   . 

on  In  telephone  excbaDKee  toy  m— «■  off  as  UBpreved 

•witching  apparatn*.    Robert  Ingram  Howe  Pippette, 

Eii'l>iiiinn  niiu!,  Brivton  Hill,  London. 
An  attaoiimoDt  or  maaaa  for  eleetrleal  meMorlBS,  e«le, 
and  delivery,  Mr  delivery  With  meaaaremeat  only. 
Rowland  Williftm  Brownhtll,  6,  Livery  street,  Birmingham. 
A  new  or  Unproved  devic«  for  aupportlng  ehMee  er 
reflectors  for  UiccuideeooBt  eleetrle  lewipe  Emeet 
Dui^u.'i,  of  Lh'j  tinn  of  Looto  Omiv  and  On.,  Id 

Chaiscery-lane,  Ixtridon. 

NoVESdBKU  1". 

Improvement*  la  dynamo-electric  maehlBee  mmA  apiMk* 
ratne  appertaining  thereto.     Hanry  OMmfgt  Bwd,  9-J, 
East  OrdMill-lane,  Salford,  Lancashire. 
teproTemenU  la  or  reUtbtg  to  1>aaea  for  eleetrleal 

■Wltoboa.    Albert  Host^T,  .'il,  Cannon  street,  London. 
Imprerementa  in  electric   globe  aad  ahade  holder*. 

William  Henry  Parry  and  .lolin  Whitehwid,  42,  AnRlesea- 
street,  St.  Lozoll'a,  Birmingham. 

XBiyrevemeata    In    eleetrle  aoonmnlatora  or  atorage 

iMtterlae.  Willijvm  riuiUi*"  Tho:ii[>iuii,  C,  Ix>rd  street, 
limpooL   (Nathan  Uaolley  Edgerton,  United  States.) 


lOUQ. 

194C0. 


 Tbomaa  Edmund 

HSnh  ead  WoodhaoM  nd  Rawm  Unitad,  Unrilad,  », 
Queen  Vletwrla  ahart,  Londoa. 


19801. 

19604. 

19546. 
19551. 

19663. 
10664. 

10617. 
19623. 
19630. 


18087. 
18091. 
19704. 

19744. 
19778. 


 erthe  . 

 „  te  their  poeltloB  of  reat,  aaA 

alao  tor  eirenltiiic  the  telephoaM  to  aad  aal.  Biobard 
Urore  and  Chriatian  Lehr,  jun.,  70^  ClM»oeiy-laM> 
Loodion.  (Complete  apeciScatioB.) 

HOVWIIB  II. 

limgataBMiiBlo  la  aipo^otiiB  Ikir  HMtlKtt  tmHlat  Author 
Albeit  Day,  60,  Qoeeo  Vktorla-itm6,  Londoa. 
mprovaaMBta   ta  taoldere  for  laeaadaaoeat  alaotela 

tampa.    Frank  Bryan,   II,  Brackley-tertaoa,  (Ainridk, 

London.   

Improvementa  in  altematlng.oiirreBt  dyaaaMa.  WiliOB 
HarliiLll,  s,  t'n(:il.i  wn  torrace,  Loods,  Yorkshire. 
Improvementa  In  eloetrleal  meaaa  of  advertialac 
Alfred  V.>  n,-  Upward  and  Archibald  OoOTga  Bottifeat,  9^ 
Victoria  raanaione,  Westminster,  London. 
Improvementa  In  macBoto-elaatrle  ent-eata  or  oaMy 
appar&tos.  V'ittorio  Giovanni  Lirooi,  20,  High  HoUmib. 
Improvameat*  la  aleotrlo  swltobea.  VttlOflo  Gtoiaaal 
Lironi,  120,  High  Holbom,  l>oruion. 

Xovf.mukr  12. 

Improved  exciting  Bold  for  galvaalo  slae  oarboa 
batterlee.    M uv  M  u  hcl,  1 ,  (.itiality.«oarfe,  GhaaooiT^iaae, 

I.K>ndon.    (Complete  six-ritii  i,(ioti. ) 

Improvement*  la  eelllng  rosea  and  wall  aoeket*  for 
elootrlo  ll<btias.  Alfred  (iruudy,  32,  Brapsey  fKiuare, 
Lavender-hill,  London. 

ImprovemenU  la  eleetrle  eable*.  George  Gatton  Mel- 
buish  Hardingham,  191,  Fleet  street,  LoadoB.  (Ham. 

Folton  and  Guilleaume,  (Jormany.) 

Ab  Improved   eleotolo   apparatua   for  aUnrlac  aad 
■aaeta.    Heinrich  Connt  von  Piiokler,  4ft, 
.boildings,  London.  (COBHllotB  aporilinotiiin  ) 
MOVXMBXR  13. 
IB  aad  eoBBeeted  with  the  applloatlea 

  BtilleaUoB   of  eieetHolty   in    the   drtvtBS  of 

BBOihlBery,  looomotlen.  aad  ttka  nsee.    Cliarlsa  Fmgr 
Slirembury,  35,  Queen  Victoria-street,  London. 
Ab  Improvemeat  ta  lampa  or  apparatn*  eoaneoted 
■IMHIO  Tff  t*^    Charles  Percy  Shrewsbury,  36,  Qs 
▼iotoiia^tioet,  IxmdoB. 

or  eleetrlolty.   Joha  Chariea  LawaoB,  11, 

Holbocn,  LoBdoa. 

ta  ttB  ajtllilltB  of  depelar 

,  .    J^iaet  diirlM  BtobaideoB,  88, 

ClerfcenweU,  ~ 

NOVKMBKB  14. 

Improvemeata    la  aMaraatlag-  , 
Edward  Whytbe  Smith,  66,  GoUege-etroet, 

London. 

Improvemeata  IB  eieollla  MifhtlBia  i... 
Arthur  Dawbarn,  40,  UbooIbIi  inn-fielda. 


SPEdFIOATIONS  PUBLISHED. 
1806L 

1587&  HalMvte  ■Bitttliiaiia   Boaae.  (lUzaBdOoaMtOoB- 

1  035  ,     ,^  ^ 

17804.  Maktag  or  toMUi 


lid. 


Od. 


178.j2.  Dynamo-electrlo  generators.  Rinko. 
178<il.  Kloctrloal  eondaotors.    Marx.  Ikl. 
19033.  Xleetrle  awitohe*.     Waodbooao  oad  BamoB  UBitad, 

Limited.    (Uinde.)  fid. 

20100.  ooatrouia«  iiigply  sC  oMris  oonoBt  8a  aataa, 

WiUaae.  Sd. 

81147.  I— iBti^t  eioetrlel  ■■■■oliw.  Booik  (VMdaNtB.)  Bd. 


10077.  OBl*aala1 
10S7& 


1891. 

Do  MerilOMk  Bd. 
DoHeriteai.  Sd. 


N£W  COIIPANIES  BEGISTEBED. 

i*le  of  Wight  Beotrto  Llfhttac  Compaay,  Limited.— Reeis- 

tered  by  Deacon  and  Co.,  4,  SU  Mary-axe,  B.C.,  with  a  otpital  of 
£1,(¥X)  in  £1  share*.   Tbe  objeote  for  wWoh  tbo  OmpaBij  !■  oilab- 

Ui<bed  ore  sufficiently  indicated  by  tbe  title. 

Sectional  Standards  Umited.  —Kc;,'i 'Sterol  by  Wood,  Bird,  and 

WcKwl,  IG.  EoRtclipai),  F.C,  with  a  capiul  of  £:{,OnOin  flO.thares. 
Objoct  :  l<j  carry  ihi'j  L\'.vrl  .in  ULrreeiuent  marlo  OrtqiMjr  7,  between 
Willijiin  ritt  of  the  one  iiart  and  A.  Hemming,  on  belialf  of  this 
Company,  of  the  other  port,  for  the  acquisition  of  certain  letters 
patent  relating  to  improvemente  in  teleoraph  and  other  poles,  and 

HMonllr  to  awBBfMtafo  Mid  doel  IB  tte  nna.  TharatiMkll  b« 
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ELECTRIC   LIGHT  iNSTALLAIiONS. 


The  specimen  table  given  below  shows  ceruin  itiform  ition  we  dcsiro  to  malM 
readers  will  umat  lu  by  sending  such  information  as  they  may  be  able  to  give. 


iptatoh  tod  m  «lnll  tia  g|id  if 


igflHtilktiM. 


H>vMi  Kl I  ctrif!  Lighting  Co   Dorchester-atnet   U.  C.  OImod  ..... 

I   1 ;  r  ij  M I  1 '  1 1  and  DUtrict   Bourne  Vallef   H.  U.  Wollastatt 

Br&iltuiit  CoritoratioD  Works  Bolton-road    S.  W.  Bayncs  .... 

liridlmgtvii    R,  RaiUtoD  Oroim 

Bricht  Bns.' MUl   FioldiwUM  UilU,  RocMala   T.  Hamphiaya  ... 

ButaDocka    . 

Cadogan   

Carlow   

Oaatnl  Saviun  Bank 
Ohaibid  and  DevoB  Statioa 


>  CMC*  »■«•■■•«»■■•• 


Cardiff  

91,  Manor-atroiit,  Cbelwa,  S.W. 
Dablin-i 


»•  Bk^^pv^t  >a*a«a  •>••■■•«» 


Ohalmaford....  „,..,„,.........,. 

Cowpen   >  

DaTiea-itreet  

Daptford  

Drury-Iane  Thaatra  

Eaatbourna  

RcclestoD-plaM  

Electricity  Sappljr  OavpawUen ... 

Kxetcr    

Fari-haiu  Klrctnc  Light  Co...  .  ... 

Qalway  ElpotriL-  Cnuipanj   

G.P.O.s.         ami  Went,  B.O..... 

Heucch^Wrg  and  Ellis  

Hoiise-s  of  l^rliaiu«ue   

IjHwicli   

Keswirk   

Larms  

Leamiogton   

Liverpool  Electric  Snp^  Co.  

I^ana  aaA  I^fanumu  KlMtrioGa. 


Til*  FWotanf 

VietnalllngOllotWbair,] 

Aro  Worka  

50,  Watorloo-nwd,  Bfartb 

Mayfair,  W  

Stowaga  Wharf  .. 
Drurylano.  W.C. 
Janc(ioD-road  ... 
Bel>,'ra\'!a,  S.W. 

12,  .Sla;it<Mi  Une,  CovMit  Qardan., 
New  N-  rth-road 

F&:o1ian]  

Nfwtiiii  .''mvth  ,, 


...  t  ...  i  .... 


........  ........... 


I ........ 


20.  Nlinjjiou,  Liverpool 

Wt):(U':iuitor    .. 

C^ir -street  

Forgo   

I.arne,  Ireland  

Wiae-atraat  


lAiieTh 


t  Tnnand't  

HiUbank-atrMt  

National  Electric  Supply  Co.  

Newcaatle  Infiiamry  

Nawoutlt-on-Iyae  Um.  Smf.  Go. 

Korwicb  ■  ............... 

Notting  Hill   .....*....*• 

Paddington  

Portamouth  Town  H»ll   

Radford's  

Baading  Klectric  Light  i>if|>ut  ... 

St.  Austell  

St.  CathoriiR's  Licbthouse  

St.  Jmucb's  Hall,  Wrexhani   

St.  Jamei  H  and  I'all  Mall  Electric 

Li^bt  Co  

St.  ianurajt   

Taunton  

Tbetford  

TistariaSUttoD,  L.C.D.R.  

Walarftnd  Kbotrio  Ligb  ling  Depot 

West  Brompten  

Way  bridge  


Idrnnumfh  

8]iBftMbiny<«miM,  W  

Baker  ttiMt,  W  

Waatminttnr.  S.W*   

Victoria-buildiDfii,  Fftatoa  

Ncwca-stlc  OD-I^II*  

PaudoD  Dene  

St.  Andrews   

Buhner -place,  Notting  Hill  Qata.. 

150,  WMibourM-Uciaioa  

Pnrt^tmoath   ... 

-Soiitlii  rDhurati  OhqiIhi  

Tbu  iviaud  

J.  E.  Veale,  St.  AnstaU   

ifcODg  !•       ■    aaAjiaaaft  aaia  .a 

Albarl-tinwwb  BmUa,  L'pMl ... 


T.  Hnntor  

J.  8aj«r ......... 

W. K.  MsMdith 
J.  Piabal  .....a.. .... 

OeOb  H.  Head...  

A.  Haund  

A.  H  Pott..  

Kiranto  Lob  Kytton 

Ll.  Foatar   

P.  W.  DaltM..  

M.  Horgan  

II.  W.  WilkinaoD ... 

C.  O.  Orimshaw   

H.  A.  Earla   

T.  P.  Wilinshuftt  ... 

A.  nuk.- 

J.  K.  I'eircn  ...  ...... 

J,  ProburL  

T.  L.  MilUr   

W.  J.  Prim   

W.  B.  Sialing  

W.  R.  Rice   

C.  Watkins  

P.  Still   

A.  a  BobM.  

H.  H.  Bnnn  

W.  A.  Kirkveod   

W.  V.  Bonsor   

V.  Newington  ........ 

F.  F.  Bennett   , 


R.  C.  Jackson  ... 

W.  B.  SUling..  

G.  S--hul!7  ........... 

0.  li.  C'hftcin.  , 

J.  Rundall  , 

F.  \V,  A.  Radford.. 
F.  T.  Vcatmau  ..... 

J.  M.  Coon  

U.  C.  Miklatt  

B.Bilira(dt  ....... 


Masoii's  yard,  Duko-slreet,  S.W. 

StaubofMj  Kto-uot,  Eiuton-road  

St.  Jsmes  and  Middle  atfeet  ..... 
St.  NichoUa  i 
PlinUooi&V. 


.S.  T.  Dab.siJii  _.. 
J.  T.  lUrou  ... 
U.  E  Hant  ... 

R.  Garter   

AaaeiaBndaU 
F.  Fftiit...  .  ..I 

A.  Qaj  ....... 

P.  Mawop  


FoitOllt* 


Albttt-tmneq,  ■vartOR,  L'paal ...  R.  Edwarib 


J.  flli«(3ierd. 


W.  Brew,  S.  Hart,  G.  Diyw,  H. 
Hintoa,  J.  Ferrant,  T.  Smitb. 

Tbree. 

W,  M.  Amlii,  W.  P.  KaUy. 

C.  Bartlett,  W.  B.  Bwd,  O.  8.  Baad. 

H.  B.  Price. 

H.  Jeffrey,  I).  A.  JamisHB. 
Bw  Fedden.  a  Batbo. 
J.  H.  McLean,  A.  Jagob, 

W.  Crawshaw. 
L.  l'cii»<jii,  U.  Mollar. 
F..  W.  Miinkboosa. 
T.  Early. 
H.  D.  Monro. 


S.  Haddiok,  W.  Itowdaa. 
W.  E.  H.  De  Grave. 

J.  lai^aa. 

F.  Wallhi  ~ 


W.  Robinson,  H.  H.  S.  Dakar. 

S.  Emerson,  P.  Bradley. 

A.  H.  Mountaia,  B.  f.  Flmotor. 

E.  R.  Ooote. 
E  Edgcomb*. 

F.  Newton,  R.  R  inaUUiU,0.  Haw 
Twa. 

H.  FilBar. 

F.  H.  Headley. 


[G.S.  Maben. 
H.  \,.  Wh,  R.  Wood,  0.  B.  PHoa, 

E.  -Mft|>le,  F.  Kverani. 

J.  R  Alak.e,  W.aoowlabild. 

0.  Headley. 

R.  H.  Bonttao^  W.  R.  Sjkaik 
Ha  W.  BanlsA. 

0.         a  BamBia,  H.  8iihs|ih 


not  tbiin  three  nor  more  than  fire  Directora.  Tbe  first  shall 
be  r.  H.  Llovd,  F.  N.  Cowell,  and  F.  W.  Drewett.  Qualificatian, 
10  aharaa.  BanuBeration  not  specified. 


CITY  MOTES. 


for  tha  half 'month  anded  Novamber  Is 


—The  raeetpta 


I  £3,309,  againirt  £2 


City  and  South  I.ondan  Ballway.  The  reci-i|jTii  for  tho  woi  k 
endiiif:  Noscmbur  la  were  jC^IO,  n^mnA  C'SA  ftir  the  week 
eodi  i     N  1  >  einber  8. 

Personal. —Mr.  R.  W.  Paul  hug  Icit  .MoHsri,.  EUiull  Bius.,  and 
commenood  bueitifr'i.^  at  I  t.  I  C  i  i  jn  L-urdtxi,  E.C.,  a«  electrician  ami 
scientifio  inHtruinent  maiier.  Huvitj)^  bad  coneiderablo  exiierienct' 
of  ult'c-tricnl  teetinfi^  and  meaanring  instruments,  both  in  construe 
lion  and  adjustment,  be  intends  to  devote  special  ntloution  to 

tlli/ir. 

Woo<lbaaa«  and  KAwaon  United,  Limited.  —  The  Directora  this 
wock  invited  applications  for  the  aubacription  of  the  following 
capital ~-vk.,  10,000  ordinary  shares  of  £5  each,  being  tba  baiaace 
of  00.000  shoree  ;  13,000  preference  ahavM  d  £6  aaeb,  htillff  tba 
balance  (4  60,000  sbaras,  entitled  to  prafamiea  aa  to  capital  and  to 
7  par  osbU  mknutU  oosMlaMve  dividaad  pec  aimtim,  teeotbor 
lav  1  par  iMnk  in  every  yoar  in  wbiA  tba  orainary 


shares  have  received  a  dividend  of  10  per  cent,  and  upwards  ;  and 
for  £50,000  fivo-aad-a-half  per  cent.  1891  debenture  atock,  boing 
tba  bakMsa  of  a  total  iisua  of  fSKOOfiOO*  «f  vblob  £05^500  ia 
fvsmd  lor  the  ttotfntiai^  <if  a  like  aonant  ef  6  par  uML 
dabenknrea  oatstanding.   Appliaattoaa  were  to  bo  aaat  io  hf 


COMPAMISS'  STOCK  AND  SHABK  LIST. 


Brush  Co  

—  I'rcf  

India  Kulibcr,  (iiitta  I'errha  ii  ToUgiapli  Co. 

Hoiwc-to-Huusv  

MeCio|itiiit4u  £leclni;  Supply     

London  Electric  Supply   

Swan  United   

St.  Jamao'   

Hatiooal  Talsikbam 


tivtrpool  Haotrie  Snppljr  ............ ..............  ^ 


10 
5 

& 

H 

~i 


day 

iwi 

ii 

it 
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NOTES. 


■leetro-Harmonio  Concert  (ladies'  night)  takes 
place  tiMiighb  at  «iglifc  at  the  8t  Jaima'a  BMtannnt. 

Grimsby. — The  contract  for  h'j;hting  the  streets  of 
Grimsby  by  gas  has  been  relegated  to  the  Lighting 


K— The  Mmiieipality  of  8«njevo  iatn  voted  the 
snm  of  4.^O,O00L  for  th*  ecMtloB  of  a  mniddpal  eantral 

electric  station. 

Berlin  Electric  Railways.  The  proposed  electric 
failway  of  Mesiirs.  Siemens  and  HaUko,  at  BttrUn,  baa  baen 

acce;>tc(]  in  princ-ple  by  the  authorities. 

Eastleigti.— The  public  lighting  of  Ea&tleigb,  Hants, 
baa  been  undar  diwcMiOD.  Sixty  lamps  would  ^nqnirad, 
Mid  tlw  lultar  ii  adjoarned  till  next  y«ar. 

Society  of  Arts. — The  pajicr  by  G.  H.  Robertson, 
F.C.S.,  at  the  Society  of  Arts,  will  be  given  on  Wednesday 
noKt  at  8  p^m.,  Mr.  W.  H.  l*neoe,  P.B&,  in  tbeebair. 

Swindon. — It  has  been  resolved  to  advertise  for  tender^) 
for  the  lighting  of  the  town  during  the  ensuing  year,  the 
price  for  gas  being  33  per  cent,  more  than  that  in  neigh- 
bouring towna. 

Royal  Society. — A  paper  was  read  on  Thursday  before 
the  Royal  Society,  by  Mr.  W.  M.  fiayliss  and  Dr.  £.  U. 
Starliog^  on  *"nia  EleetrooiotiTB  niaooDeita  of  the 

If^n^^^^^liftn  Heart." 

Harrow. — The  TI irrow  Local  Board  has  accepted  the 
tender  of  the  ^as  cumpaiiy  iur  public  lighting  for  the  current 
year.  Meanwhile  Mossrs.  Joel  and  Co.  have  baan  aakad  to 
quote  a  price  for  arc  and  incandescent  lamps. 

Newbury  (Berka.). — The  Corporation  of  Newbury 
bave  advertised  their  intention  to  apply  for  a  provisional 
order  duritig  the  next  session.  The  agents  ara  Maiars. 
Wyatt,  Ho«k-ns,  and  Co.,  28,  Parliament-street. 

DnUin  Caetle. — Anrangementa  are  being  made  for  the 
fntrodttetion  of  alaetrie  light  into  tba  State  apartmenta  of 

Dublin  Cxstle,  and  it  is  expected  the  necessary  work  will 
be  completed  before  the  opening  of  the  next  season. 

IrfUBdeBf^Parle  Teleplione. — ^Tbe  convention  between 
Great  Britain  and  Franea  ragudii^  the  NgabUaooa  for  the 

vcorking  of  the  telephone  between  London  and  Paris  was 
signed  on  Nov  18  at  the  British  Foreign  Office  at  Paris. 

Smoking  Conoert.— Next  Friday,  December  4,  the 
Old  Stodaota  wfll  boSd  a  amobing  eoneert  at  the  Maaona* 

Hall  Tavern,  Basinghall-strect,  at  7.30  p  m  Free  tickets 
can  be  obtained  from  the  Hon.  Sec.,  bti,  (^ueen  Yictoria- 
atreetilLC. 

Liverpool. — ^It  ia  understood  that  tb«  LhwpiMl  Eleo- 

trie  Sapply  Company  will,  during  the  ensuing  session, 
apply  to  the  Board  of  Trade  for  powers  which  will  result 
in  enabling  the  eoaipany  to  radttea  their  maximum  rate  to 

8d.  per  unit. 

Boornemoatli. — The  Bournemouth  Town  Council,  as 
will  be  aaan  from  the  adTartisemant  in  another  eoluoui,  ara 

inviting  tenJers  for  lighting  the  pier,  ploasuro  g.irdens,  and 
municipal  buildings.  The  tenders  are  to  be  sent  in  on  or 
befora  December  S4th. 

SMthend  Pier  Tramway. — ^M8jor*(3enen]  Hntebinp 
ton,  of  the  Board  of  Trade,  has  forwarded  his  report  of  his 
inspection,  with  Major  Cardew,  of  the  Southend  pier 
tnmway.  There  were  only  a  few  minor  thingi  angfjeated 

as  requiring  tr  Vc  -arried  out. 

French  Eleotrioal  Journal. — The  name  of  the  new 
French  electrical  journal,  which  we  mentioned  last  week, 


is  announced  to  be  L'Industrie  Eltdrique.  The  editorship 
and  BMaagamant  will  ba  in  the  banda  ef  M.  Heapitalier, 
who  will  rennfta  around  him  hia  old  ataff  oi  the  fj^nejm. 

Harwioh. — On  Friday  last,  at  the  Harwich  Town 
Council,  Mr.  Hill,  in  accordance  with  notice  moved  that 
the  reaolution  of  the  Council  applying  lor  a  proriaional 

order  for  electric  lighting  be  rescinded.  The  proposition 
was  rejected  by  a  large  majority,  only  the  proposer  and 
aaoonder  voting  for  it. 

BlaekpoeiL— The  Blackpool  Electric  Thnaway  Com- 
pany this  year  pays  a  dividend  of  7.1  per  cent.  The 
number  of  passengers  carried  during  the  year  was  ^33,652, 
or  over  130,000  mora  than  laat  year.  The  number  of 
miles  nin  by  the  cars  waa  aatinated  at  98t000s  or  about 
6,000  more  than  last  year. 

Ludlow. — At  the  Ludlow  Town  Conneil  meeting  last 
week  the  question  of  electric  lighting  was  brought  forward, 

on  the  application  of  the  Shropshire  Electric  Light  and 
Power  Company,  Limited.  Mr.  Valentine  proposed  that 
the  application  be  not  entertatnad.   The  qoMtion  waa 

referred  to  the  Watch  Committee. 

Carlow. — Mr.  Jobq  Haounoud,  chairman  uf  the  C&rlow 
Town  Commianoners,  baa  been  autboriited  by  the  Com- 
missioners  to  state  that,  in  their  opinion,  the  inhabitants 
of  Carlow  have  good  reason  to  be  highly  pl^ed  with  the 
electric  lighting  in  that  town,  and  cannot  but  reg^  the 
installation  aa  being  pcoduetive  of  great  pnUia  advantage 
and  utility 

Trowbridse. — ^A  communication  having  been  received 
from  a  firm  of  eleetrieal  engineera  by  the  IVowbridge  Local 
Board  offering  services,  it  was  suggested  that  as  the  Board 
were  paying  £700  a  year  for  gaa,  it  was  time  to  apply  for  an 
order,  and  either  lay  down  the  light  themselves  or  anb-lai 
the  right  to  a  private  company.  The  dark  waa  instructed 
to  obtain  information  and  take  the  necessary  steps. 

Patenta. — Mr.  Lloyd  Wise,  C.C.,  in  his  presidential 
address  before  the  Chartered  Institute  of  Patent  Agents, 
gave  an  important  rimmi  of  the  present  state  of  patent 
laws,  dealing  with  the  posilioM  of  the  institute,  advocating 
thoruughnesii  on  the  part  oi  ite  membeia,  and  forcibly 
animadverting  upon  anomalies  aneh  aa  that  the  lapse  of  a 
patent  in  Dannuurk  invalidataa  a  patent  in  the  United 
States. 

Buda-Pent.— The  Munieipality  of  Bada^Peit  have 

authorised  the  establishment  of  an  electric  tramway  in  the 
suburb  Uj-Pest.  The  ownership  of  the  central  tramway  of 
Bnda-Pest  is  to  be  transferred  to  a  special  company  formed 
in  that  town.    Messrs.  Qanz  and  Co.  have  laid  the  first 

c.-iblo  for  thi?  fli-;trib'iti'>n  of  rlcctric  light  in  BuJa-Pest.  It- 
may  be  icmembercd  that  one  of  the  hrat  buildings  to  be 
lighted  ia  the  Royal  Balaea 

Liverpool  Overhead  Railway. — A  scheme  is  on 
foot,  under  the  auapices  of  the  Livmrpool  Overhead  Bailway 
Company,  by  which  railway  faoilitiea'will  be  provided  for 

the  neighbourhood  of  Sefton  aod  Prince's  Parks,  the  line 
terminating  in  Utletrroad  at  a  point  between  Linnet-lane 
and  Ixnlge-lane.  It  is  also  proposed  to  extend  the  over- 
head railway  a  short  distance  to  the  nortbwaxd,  40  aa  to 

nj.ikf;  the  »em»'.nii3  in  (.'roKby  road,  Scafor'h. 

Soatb  Amerioan  Telegraph. — The  official  journal 
of  Santiago,  says  the  Tma,  publishee  the  fact  that  a  con- 
cession has  been  granted  to  Sir  John  Pender,  on  behalf  of 
the  Eastern  and  Western  Braailiau  Cable  Companies,  for  a 
line  from  Valparaiso  to  the  eastern  Chilian  frontier,  where 
Sir  John  Pender  has  undertaken  to  make  a  connection 
with  Buenos  Ayree.  The  American  cable  companies  will 
also  continue  their  linos  to  Buenos  Ayres  from  here. 
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Fiaehley. — At  a  mMtiog  last  week  of  the  Fiuchlay 
i»t8|Mj«m  Mr.  Tod  movad  »  ranlntioii  to  tiie  eStct  that 

the  meeting,  whilst  commonding  the  activity  of  the 
Fiochley  Local  Board  in  trying  to  prevent  the  establish- 
mnt  of  any  ootaMe  mMopoIy  In  «l«etarie  lighting  in 
Finchloy,  in  view  of  information  brought  before  it, 
considera  that  any  applioation  tor  a  provisional  order 
AoM  \»  adJoanMd.  Th«  iviolatUni  «m  ttnudiiKNUily 
osrridd. 

Hallfiuc. — At  a  special  meeting  of  tlw  HilUax  Town 
Council  last  week  a  retolutioo  was  adopted,  on  tbe  motion 
«f  th«  Mayor  (Aldflrman  Davis),  to  apply  to  the  Board  of 

Trade  for  a  prov'  =  ;riri.il  order  to  authorise  the  Corjwnitioii 
to  supply  electricity  for  public  and  private  parposos  within 
fin  borough ;  and  tlttt  ^  town  derkbe  iintnuted  totake 
all  requisite  measures  for  carrying  this  resolution  into  effect. 
Tlia  Mayor  stated  that  by  Dec.  21  next  copies  of  the  pro- 
TMional  order  would  be  in  the  bands  of  the  Council. 

Deptford. — The  London  Electric  Sujiply  Cou.pauy  are 
giTiDg  tlmr  supply  as  usual.  Tbe  mechanical  break- 
f?nwTi  recently  alluded  to  did  not  absolutely  stop  the 
supply,  though  tbe  other  dynamos  were  overloaded, 
Mid  tba  l^lit  WM  not  op  to  preswirsi  lor  a  mf^t  or  two. 
After  working  nit;ht  an^  day  on  repairs  the  large  dynamo 
was  again  started,  and  the  light  is  now  being  supplied  at 
fall  praaaore  of  100  volta  at  the  lampa.  It  la  aKpaetod  tlut 
the  number  of  bttpa  niiiDiDg  irill  reach  40,000  Iqr  the  and 
of  tbe  year. 

TttloplioBe  Cdamaaioattoa.— At  the  Plymouth 
Chamber  of  Oonunerao,  last  Firiday,  Mr.  J.  P.  Brown  intro- 

dni  ed  the  question  of  Government  control  of  telephones  as 
well  as  teleigraphs,  and  moved  a  resolntion  to  the  effect  that 
it  ba  a  raqnast  to  tbe  Oouneil  to  draft  %  rasolution  to  bring 
before  the  Chamber,  with  a  view  to  its  being  iritrodiice<l  for 
discussion  at  the  forth(K>nuog  maatiog  of  the  Associated 
Ghanban,  in  IsTonr  of  the  GoramBiiant  being  called  upon 
to  take  over  the  telephone  linaa  ibroQghottt  tbo  oonntiy. 
The  proposal  was  agreed  to. 

Woroestor. — The  Worcester  Watch  Committee  recom- 
mends the  Town  Council  to  publish  advertisements  inviting 
paiBOfia  or  eonipaoiaB  toaubmit  piana,  dotailad  daacnptioaa, 
and  estimates  of  the  cost  for  constructing  the  works  they 
think  necessary  for  enabling  the  Council  to  supply  electricity 
aqnivaknt  to  19,000  lO^pu  lamps,  with  tha  view,  if  the 
committee  so  decide,  of  laying  such  plana  before  ati  elec- 
trical angioeer  of  eminence  to  advise  the  Council  as  to 
wbicb,  if  any,  «f  the  toodan  abould  bo  aaeaptad. 

▼mwui  TttliM^— At  tha  aannal  aneeting  of  tbe 

Glasgow  Philosophical  Society,  Dr.  .7.  T.  Bottotulcy,  F.R.S , 
ozhibited  a  series  of  vacuum  tubes,  some  of  which  illus- 
tnted  the  phosphoreseont  aifada  which  hava  been  carefully 
studied  by  Crookea.  The  tubes  were  lent  by  Mr.  Otto 
MiUler,  glassblower,  West  Geoiga^treet.  Other  tubes  con- 
abnstad  by  Dr.  Bottonilay  faiiBaelf  abowad  paeoBaritiaa  as 
to  the  well-known  striated  condition  of  vacuum  tubes,  and 
one  ramarkable  tube  exhibited  the  peculiarity  of  conducting 
the  oorranfc  with  greater  facility  in  one  direction  than  in 
tho  oppoaitai 

Tivorton. — Elsewhere  we  give  the  text  of  the  report  of 
the  borough  surveyor,  Mr.  J.  Siddalls,  to  the  Council.  We 
understand  that  the  report  is  adopted,  and  that  advertise- 
ments  an  to  be  issued  inviting  firms  willing  to  undertake 
the  powers  of  the  provisional  order  for  a  term  of  years,  the 
undertakers  to  specify  (1)  tbe  system  or  systems  they  pro- 
pose to  employ;  (2)  the  charges  tbay  intond  to  make; 
{.'?)  the  date  on  which  they  will  commence  tho  lighting  ; 
and  (4)  the  terms  oo  which  the  Corporation  may  at  the  i 


expiration  of  the  term  purchase  the  plant  belonging  to 
tho  nndartakara. 

City  MaiiMtA. — ^A  startlingly  suggestive  proposal  is 
to  be  brought  before  the  City  Markets  Committee  at  its 
next  meeting.  Messr.  Julias  Sax  and  Co.,  electrical  engi- 
naan^  offer  to  light  the  whola  ol  tha  Central  Market 
avenues  gratuitously  for  21  years,  and  to  wire  every  stall 
froo  of  cost,  according  to  the  wishes  of  the  tenants,  and  to 
maintain  all  repairs,  if  they  are  secured  the  lighting  for  tbe 
period  named,  the  light  to  bo  supplied  to  the  stallkeepers 
at  tbe  B^ard  of  TtnAa  prioi.  A  numerously-signed  petition 
front  the  markets  is  going  up  in  favour  of  the  proposal. 
The  scheme,  if  carried,  will  prore  a  valuable  boon  to  the 
market  tenants  at  small  cost  and  no  cost  to  the  Coqwration. 

OsUdford.  —  At  the  Guildford  Urban  Authority 
last  week  u  deputation,  conaiattng  of  local  gentlemen 
and  an  electrical  engineer,  attended  as  representatives  of  a 
recent  public  meeting  with  reference  to  tbe  proposed 
lighting  of  certain  bouses  by  electric  ligbt.  It  was 
explained  that  the  proposal  was  not  to  form  a  company  to 
work  for  a  profit,  but  an  association  amongst  themselves  to 
provido  tba  I^bt  at  cost,  and  they  asked  parmiiaion  to  Uy 
wirea  across  the  road*.  Mr.  Cable  moved  that  it  Tr;i- 
dosirable  that  the  Council  should  reaerve  the  jtower. 
Mr.  Taylor  anggasted  that  tha  matter  aboald  be  rafoRed 
to  a  eoBBintttae  «f  tlM  whole  Boaid,  and  this  wu  agraod  to. 

Otoucester. — At  the  meeting  of  the  Gloucester  City 
Council  on  Tuesday,  Mr.  Clutterbuck  moved  for  the 
appointment  of  a  eommittaa  to  eoaiidar  tba  daairabifity  of 
the  Council  acquiring  the  city  gas  works;  and  stated  that 
in  Birmingham  tbe  adoption  of  such  a  course  had  benefited 
the  ratepayers  to  the  extant  of  about  £3,000,000. 
Alderman  Bland  moved  an  amendment  to  the  effect  that, 
having  regard  to  the  notices  received  of  intonding  applica- 
tions for  provisional  orders  to  supply  elaetiieity  in  tbe 
city,  and  the  decision  of  the  Council  to  keep  such  supply 
within  their  own  control,  it  was  inexpedient  to  conddar 
the  proposal  The  amendment  was  subsequently  withdrawn, 
howeror,  and  the  oviipnal  reaolntion  oamad. 

Removal  of  Steel  from  the  Eye. — Dr.  G.  Tatham 
Thompson,  uf  Cardiff,  has  an  interesting  letter  in  tho 
Laned  of  Nor.  21  upon  the  removal  of  fragmenta  of  steal 

from  the  retina  by  means  of  electromagnets.  He  states 
that  the  only  recorded  cases  previous  to  his  own  which 
were  successful  with  retention  of  vision  were  those  of 

Galczowski  and  Hirschberg.  He  mentions  communications 
from  Mr.  Snell  giving  instances  of  thist  treatment,  and  also 
of  Dr.  Ferdinands,  of  Aberdeen,  but  in  the  last  case  a 
dense  whito  caUract  formed.  Tbe  writor  mentions  that 
tbe  adoption  of  the  form  of  uistrnmcnt  was  the  result  of  a 
hint  from  one  of  tho  Cantor  lectures  of  1^90.  The  patient 
operated  upon  by      'i^^  retaina  bis  riaion. 

Tbe  Prevention  of  Tramway  AooidMita. — ^The 

Portstcwart  Steam  Tramways  Company  (in  connection  with 
the  Belfiiat  und  Northern  Counties  li.ulway  Company) 
have  had  some  of  their  tramears  fitted  with  the  Ponri 
patent  emergency  brake,  to  act  automatically  in  the  event 
of  a  car  breaking  away  from  the  engine,  and  also  for  appli- 
cation by  band  whan  raquirad.  The  brake  was  aome  time 
ago  tested  by  MajorOencral  Hutchinson,  HE.,  and 
approved  by  the  Board  of  Trade.  It  has  been  further 
approved  by  the  Board  of  Tnde  inapeetor  at  Balfaat,  and 
the  inventor  (a  Grimsby  journalist)  has  Just  been  informed 
by  Mr.  B.  Malcolm,  the  company's  engineer,  that  in  the 
trials  made  to  taat  it  the  brake  proved  aatiafiMtoiy. 

UBdergvnwd  Railway  to  B«lmi>itcwtb — ^Besides 

the  railway  to  the  Mansion  Hotise  we  have  already 
1  alluded  to,  a  Bill  will  be  promoted  in  the  ensuing  aession 
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of  Parliainiit  to  obtain  power  to  oooBlraot  an  underground 
railway  from  Waterloo  Station,  passing  nnder  tho  River 
Thames  to  the  we«t  aide  of  Uuugerford  Bridge  to  a  |>oit)t 
near  the  Charing  Oom  Station  of  tka  ICttropolit&n  District 
Iluilway  Tl  erice  the  railway  will  proceed  under  Northum- 
berland-ttveiiue,  Trafalgar-squara,  Uaymarket,  Piccadilly- 
eireoa,  Bogenfc^treet,  Regent-circus,  Portland-place,  to  its 
termination  at  Baker-atreet  Station.  This  eould  not  but 
prove  a  very  serviceahln  ]inc.  The  schemes  now  proix>sed, 
if  carried  out,  will  ceitainly  give  a  very  fine  set  of  cross 
town  routes,  and  nuke  the  metropolie  tb«  bestferred  town 
in  the  world  for  mbnrfaan  rapid  transit. 

Colliery  Lighting.— The  Local  Bourd  of  Fcathcrstone, 
nem  ronteiract,  at  its  next  meeting  will  have  to  consider 
»   proposal  to  light  North  Feathentoneand  Aeliton  by 
electric  light.    Lord  Masham,   now  the  owner  of  the 
Ackton  Uall  estate,  proposes,  with  the  Local  Board's 
Gonaoat,  to  light  up  the  portion  of  the  Board's  district 
known     North  Featherstone  and  Ackton  with  electricity 
under  certain  coTulitions,  which,  if  accepted,  will  give 
bett«r  light  and  prove  a  great  saving  to  the  ratepayers. 
Alnadj  Lord  Masham  baa  oomowneed  preparvtiooi  for  the 
sinking  of  two  new  shiifts  to  the  eilkstone  bed  of  coal 
under  his  estate  at  Ackton.   The  osttisated  depth  from 
tho  tiubeB  k  610  jarda.  The  work  at  tiio  wutoM  and  in 
tho  ihafta  will  be  earned  on  by  UMau  of  the  eleotrie  light 

Brighton. — The  Brighton  Town  Council  had  before 
theiti  last  week  ihc  pro[)08al  to  purch.inr  'hp  t'fKvlwill  of 
tiae  lirigliton  and  iiove  Electric  Light  Company  iori.7,0tK), 
and  the  request  of  the  Lighting  ComniUee  for  power  to 
borrow  £8,600  for  tho  purpose  of  laying  further  mains  and 
other  works.  On  the  motion  of  Alderman  Sendall,  the 
OMiDcil  ramlTed  iteeU  into  committee  to  diaenai  the 
report,  and  the  following  resolutions  were  adopted :  (I) 
"  That  tho  Council  be  recommended  not  to  agree  to  purcbas') 
the  goodwill  aiid  ondertakiug  of  the  Brighton  and  ilovo 
Eleetric  Light  Company  on  the  terms  contained  in  the 
report,"  and  (2)  "That  tho  Council  be  directed  to  apply  to 
the  Local  Government  Board  for  sanction  to  borrow 
J68|IHX>,  for  SO  yean*  for  the  purpoee  tA  the  deetrie  lighting 
undertaking."  Both  leaoliitioni  were  afterwarda  carried  by 
the  Council 

Berlin. — The  report  of  the  Berliner  Electricitiits  Werke 
for  the  past  year  shows  a  considerable  increase  in  output. 
The  number  of  subscribers  has  risen  from  872  to  1,314, 
and  the  lamps  wired  from  74,059  to  104,100.  It  is 
interesting;  to  notice  that  the  increase  of  lamps  is  not  pro- 
portkiaal  to  the  inereaae  in  aaboeriberi^  the  fimt  robicribers 
being  at  first  those  requiring  large  nural)cr3  of  latniw,  while 
now  the  majority  of  aubscribers  ore  those  using  only  two 
or  three  Umpo  eaeh.  It  fs  expected  that  the  total  of  hmpt 
will  reach  25,000,  or  even  30,000,  by  the  end  of  the  present 
financial  year.  The  current  for  driving  electric  motors  has 
had  a  remarkable  increase,  bearing  out  tho  ideas  we  have  so 
oftui  imnftvlgated,  the  ceoiamption  having  rimn  from 
69,591  to  274,457  kilowatt  hours.  The  electric  light  has 
absorbed  10,530,000  horse-power  hours,  corresponding  to  a 
lighting  power  of  64,600i»000  lamp-hoon  of  10e>p. 

WUkwar.— It  ii  alwaya  intereitiDg  to  lee  what  can  be 

done  by  careful  engineering  and  enterprise.  Certainly  the 
little  town  of  Wickwar,  in  Gloucestershire,  is  a  good 
eiample,  for  it  now  has  rather  more  than  one  statute  mile 
of  road,  including  the  High-street,  lit  by  90  incandescent 
electric  lamps,  at  a  total  cost  of  £15  a  year  This  in.stal- 
lation  is  really  a  circuit  run  from  the  brewery  dynamo,  and 
evwythii^;  eoooeeted  with  it  haa  been  done  aa  cheaply  aa 
possible,  consistently  with  cfRcioncy,  bare  aerial  copper  wire 
being  oaed.   The  whole  installation  is  regarded  as  a  com- 


plete success,  though,  of  course,  some  of  the  lamps  in  the 
open  roads  are  a  long  way  apart.  It  is  now  doing  its 
fourth  season,  for  like  most  country  places  the  pttUie  lanpe 
are  only  lit  during  the  winter.  The  electrical  engineer  in 
charge  is  Mr.  F.  Graham  Ansell,  F.C.S.,  who  has  now  quite 
an  extofisive  installation,  for  a  small  town,  under  his  care. 

Sir  Willi&m  Thomeon's  FMtndt.— Some  months 
ago,  at  a  private  meeting  of  Qlaagow  gentlemen,  it  was 
agreed  to  ask  Sir  William  Thomson  to  sit  for  his  portrait 
(in  order  that  it  should  be  presented  to  the  University  of 
Ghogow)  aa  a  mark  of  the  respeet  io  whieh  he  ii  hald»  in 
recognition  of  hi.s  great  and  invaluable  contributions  to 
scientific  discovery,  and  also  as  an  associative  link  on  hi* 
election  to  the  praridentehlp  of  the  Boyal  Society.  It  wee 
at  the  samelimedetBrmined  thatareplicashould  be  presented 
to  Mrs.  Thomson.  Mr.  Hcrkomer  was  entrusted  with  the 
work,  and  the  portraits  have  now  been  delivered.  It  has 
been  arranged  that  the  pnaentation  should  be  made  by 
Mr.  A.  J.  Balfour,  who  wi<s  an  original  subscriber,  and  is 
an  old  friend  of  Sir  William  Thomson's,  on  the  occasion 
of  hii  Tint  to  the  dty  for  the  purpoee  of  delivering  hb 
rectorial  address.  Principal  Caird  will  acknoM-ledgc  the 
prescnt<ition  on  behalf  of  the  university.  The  presentation 
is  to  Uke  place  to-day  (Friday). 

TiM  MMOi  Some  year  or  two  ago  a  simple 

invention  for  the  better  economy  of  boiler  use  was 
introduced  in  America  under  the  name  of  the  "steam 
loop."  This  arrangement,  which  is  simplicity  itself  in  both 
principle  and  praetiee^  aeems  to  have  at  last  uken  great 
hold  amongst  engineers  in  the  Slates,  and  haa  been 
installed  by  thousands.  In  England  it  has  also  been 
begun  to  be  adopted  with  remarkably  favoiinble  reralto, 
and  seems  worthy  of  attention  by  those  in  charge  of  large 
engines  where  economy  of  steam  consumption  is  the 
careful  consideration  of  the  engineen  in  charge.  An 
installation  of  the  steam  loop  was  to  be  seen  in  action  at 
the  Brewers'  Exhibition.  We  sec  it  stated  that  the 
originator  of  the  device  was  Mr.  James  H.  Blessing,  of 
Albany,  N.Y.  In  prfoeiple  the  idea  is  a  eonphle  loop  of 
small  steam  pi {>e  round  from  the  main  ^toam-pipe  back  to  the 
boiler ;  steam  pressure  is  kept  in  the  small  loop,  and  the 
water  «f  eondenoation  nms  back  by  gravity  at  not  moA 
below  the  temperature  of  the  steam.  It  dispenses  with 
the  use  of  steam-traps,  and  usea  both  the  water  of  con- 
densation and  its  heat  with  considerable  economy  in  fueL 

Lombetli. — At  the  meeting  of  tb«)  Lambeth  Vestry  last 
weel^  a  report  was  received  from  the  Electric  Lighting 
Committee,  stating  that  they  had  very  fully  considered  the 
advisability,  in  the  public  interest,  of  the  Vestry  applying 
to  the  Board  of  Tnd»  for  an  order  under  the  ^eetrie 
Lighting  Acts  to  light  tho  parish  with  electricity,  rather 
than  allow  any  company  to  obtain  an  order  and  so  acquire 
a  practical  monopoly.  The  present  was  a  TSiy  suitable  tinM 
for  the  Vestry  to  reconsider  its  action  with  reference  to  the 
electric  light,  as,  although  the  House-to-Hauso  Company 
obtained  an  order  for  nearly  the  whole  pariah,  thou  original 
and  extended  time  todo  so  nnder  the  order  had  expired,  and 
unless  the  Board  of  Trade  specially  cnlargsd  the  time  the 
order  would  be  cancelled.  Two  new  companies  had  given 
notice  of  their  intention  to  apply  for  an  older  for  Lambeth, 
and  therefore,  if  the  Vestry  thought  fit  to  apply  for  an 
order,  action  should  be  taken  at  once.  The  committoe 
recommended  the  Vestry  at  once  to  apply  for  a  provisional 
order.  Mr.  H.  Dann,  in  moving  tho  adoption  of  the 
report,  pointed  out  that  Prof.  Robinson  in  his  report  to  the 
St.  Pancras  Vestry  gave  it  as  his  opinion  that  the  Vestry 
could  supply  elee^  light  at  4|d.  per  Board  of  Trade  uniti 
tho  initial  price  proposed  by  the  companies  being  7d.  or 
Sd.  After  oonsideraUe  diacossion,  the  committee's  recom* 
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mendation  was  adopted,  and  it  was  detenoined  to  ask  the 
BoRnlo{!IYad«tor«TokBth«oid«rgrNit«d  to  tlM  Hoqm- 
to-H<Nue  Oompmf. 

Cardiff. — The  report  of  the  siili-conjmittcc  of  tho  Cardiff 
Town  CouBcil,  who,  together  with  the  borough  engineer,  the 
town  clerk,  and  Mr.  Massey,  visitod  Fhiolrfort  to  inspect'the 
electric  light,  was  presented  at  tho  meeting  on  Tuesday.  The 
expenses  came  to  about  £27  each  ;  these  were  passed,  Coun- 
cillor Beanm  objecting.  The  report  of  the  sub-committee 
Mtamates  the  cost  of  a  centnl  station  and  mains  to  be 
J630,000.  They  consider  the  concentration  of  th;)  ■;i'iicratiti(^ 
power  at  one  jwint  with  high  jiressure  truusmidiioii  to  be 
tho  most  efficient,  any  danger  being  overcome  by  proper 
insulation  and  layin^^  the  mains  uiiderf:^round.  The  best 
examples  of  public  lighting  they  had  seen  were  those  at 
BnuMb  and  Piria  wHb  are  Ughti  and  gaa.  Hhtf  niggest 
the  same  arrangement  for  Cardiff,  the  arc  lightsi  to  run  till 
midnight.  As  the  result  of  very  full  enquiries,  light  for 
li^t  and  boor  for  hoar,  thoy  find  oleetrio  light  would 
cost  two  and  a  half  times  that  of  gaji,  economy  being  gained 
in  facility  of  turning  off  and  saviog  in  decomtioD.  They 
loohod  to  a  eomidenblo  nie  of  eloetrte  taotora,  and  an  over- 
head system  of  electric  tramways,  as  at  Leeds.  Tho 
present  cost  of  gas  in  Cardiff  is  £Q50  per  annum.  To  lighc 
the  Mne  streets  partly  by  elodrieity  and  partly  by  gas  in 
tho  manner  recommended  by  the  sub-committee,  the 
borough  eogineer  estimates  the  total  oost  at  X9i8  per 
anaiim. 

M«w«iMtI»  AaaemMy  Komwii  ^Tbe  AMembly 

Rooms,  one  of  the  oldest  and  most  noted  buildings  in 
iNowcastle,  opened  in  1776,  has  just  been  lighted  through- 
out by  electric  li^t  Tho  enmnt  is  derived  from  the 
mains  of  the  Newcastle  and  District  Electric  Lighting  Com- 
pany, and  is  carried  out  from  the  company's  apparatus  to 
main  and  eabeidiary  switehboards  in  the  AssemUy  Booms. 
Tho  lighting  of  tho  larger  I-wllroom  id  carried  out  very 
handsomely  with  about  200  electric  hap*.  All  the  fine 
old  entftlassflttiage  have  been  transformed  into  eleetroUors, 
and  this  hat4  been  dune  so  neatly  that  not  so  much  as  a 
sign  of  a  wire  is  to  be  seen,  for  white  silk  couduciijig  mres 
have  been  used  msida  the  glasswork.  It  is  an  intereelang 
item  in  this  instaUatmo  that  these  electroliers  have  served 
through  three  groat  periwk  of  artificial  lighting.  They 
were  first  of  service  aa  chaudolicra,  afterwards  being 
altered  to  act  as  gasaliers,  and  now  they  are  used  as  an 
elegant  setting  for  tho  elcctnc  light.  The  general  result  ia 
most  satisfactory,  and  ha3  called  forth  the  uiiaiiinious 
approval  of  audionces.  A  similar  mode  of  installation  has 
been  adopted  for  tho  small  ballroom,  and  the  reception- 
rooms  have  been  provided  with  special  fittings  for  the 
display  of  the  light  The  total  equivalent  number  of  1(Ke.p. 
lamps  in  the  buiMing  is  UO.  The  installation  in  the  ball- 
rooms was  completed  within  the  brief  space  of  10  days. 
Messrs.  D.  Belby  Biggo  end  Oo.,  eleetrieal  engineers,  New* 
c;iJt!o,  c.uric'd  out  the  whole  of  tho  electric  pii't  of  the 
work,  and  the  way  io  which  it  has  bean  accomplished 
rsileetfl  great  credit  on  thu  firm  and  its  staflT. 

Watt's  Kleotrolytio  Zimo  Pi  mu<m.— It  appears  Aat 

the  principal  feature  in  this  process  is  the  employment,  as 
au  electrolyte  for  extraction  of  zinc,  of  a  compound 
solution  formed  from  a  mixture  of  sulphate  and  acetate  of 
zinc.  It  h.is  hitherto  been  found  that  when  sulphate  of 
aiuc  alone  has  been  used  for  the  eloctrolyte,  especially  when 
the  object  in  view  has  been  the  extraction  of  cine  from  ita 
oics,  nccessit^iting  the  use  of  insoluble  anodea,  that  the 
metal  generally  deposited  in  a  granular  or  powdery  con- 
dition unsuitable  for  melting,  while  not  nnfrequently 
crystalline  gi  om  ih.-;,  or  "  trees,"  formed  on  the  corners  and 
edges  of  the  receiving  plates,  often  appcoachiog  aad» 


indeed,  coming  io  contact  with,  the  anodes,  and  thus  short- 
dreuiting  the  cumnt  Another  serious  ol^ection  to  the 

zinc  sulphate  eolnlion  as  an  electrolyte  appears  to  be  that 
when  the  solution  becomes  even  slightly  add,  from 
loss  of  einc  during  the  deposition  of  the  metal 
upon  the  cathodes,  the  free  acid  quickly  attacks 
the  deposited  zinc,  lib^rnting  hydrogen,  and  polari- 
sation is  thus  set  up  as  ti,  iuatter  of  course,  and  the  opera- 
tion brought  to  a  standstill.  In  Mr.  Watt's  process,  ttvea 
when  the  liquors  art;  decidedly  acid  from  the  rau'.e  named, 
there  is  no  liberation  of  hydrogen  and  no  |K)larisatioo. 
With  the  aceto-sulphate  of  sine  solution  of  Mr.  Watt, 
the  deposited  metal  is  uniformly  a  perfectly  "  rcguline  " 
character,  very  brilliant  in  appearance,  and  quite  free  from 
fibrous  branehian  erjpstals  of  the  metal,  which  deposite 
upon  the  cathodes  in  a  close,  crui  ;  1. 1,  and  sometimes 
nodular,  or  rounded  in  form,  rendering  the  depoeit  well 
suited  for  melting  without  lose  of  metal  It  is  to  be 
hoped  that  this  highly  interesting  and  promising  process 
of  Mr.  Watt's,  which  has  thoroughly  stood  the  tests  of 
expert  exaiirinition,  will  he  taken  up  in  praetiea. 

City  L^tiii«.— The  City  of  London  Eleetrie  Lighting 

Company  have  rociuested  the  Commissioners  of  Sewers  to 
extend  the  period  named  in  the  contracts  between  the  Com 
mission  and  the  Brush  and  Lsing  Companies  for  the  pnhlie 
lighting  of  the  City.    They  stale  that  when  their  company 
came  into  existence  in  July  the  latter  companies  had  not 
been  able  to  do  more  than  make  preliminary  arrangements 
for  provisional  lighting  to  demonstrate  to  the  Commission 
tho  nature  of  the  work  [iroposcd  to  b*  undertaken.  When 
the  company  took  over  the  coutractj,  vs-ith  the  sanction 
of  the  Commission,  in  August,  leaving  only  six  months 
for  the  obligatory  term  specified  in  them  iinoxj>ire>i. 
nearly  everything  remained  to  be  considered  and  done  in 
preparation  for  the  lange  expenditure  of  capital  which  the 
great  engineering  work  of  supplying  electricity  to  the  City 
of  London  naturally  required.  The  company  bad  considered 
it  wne,  ia  the  interests  of  all  parties,  to  call  in  the  beak 
advice,  so  that  the  proposals  of  their  technical  advisers 
should  be  fully  confirmed,  and  so  that  no  part  of  their 
work,  whieb  might  eventually  entail  an  expenditure  of 
nearly  a  million,  should  bo  put  in  hand  without  careful 
forethought.    Pending  the  results  of  these  investigation^ 
the  couipiuy  had   already  expended  large  soma  in 
prejjarationa.    The  company  assured  the  Commission  that 
no  time  had  been  or  would  be  lost  in  these  essential 
preliminaries.    In  theee  circnmstances  the  company  asked 
that  an  extension  of  time  for  at  least  one  year  might  be 
granted  in  the  contracts  for  tho  public  lighting.    The  con- 
sideration of  this  request  will  come  before  the  Commission 
at  their  next  meeting.     The  contracts,  we  believe, 
stipulated  for  50  arc  lamps  to  be  erected  every  three 
mouths  after  February,  1891.   Considering  the  fact  that 
the  City  authorities  have  only  just  settled  on  tho  form  of 
lamppost,  and  that  those  now  erected  were  put  up  by  tho 
Brush  Company  at  their  own  risk  in  order  to  get  at  least 
20  lights  running,  an  extension  of  tfane  seems  reasonable, 

and  hardly  needed  the  i\iBn  that  has  been  made  about  it. 
At  the  same  time,  we  believe  the  City  of  London  Company 
do  not  anticipate  that  they  will  require  all  the  time  they 
aik  for. 

St.  Pancras  Exhibition  Addreeaea.— The  Vestry 
of  St.  Pancras  is  evidently  resolved  not  u>  do  things  by 
halves  with  regard  to  its  eleetrie  lighting  scheme.  Not 
content  with  establishing  its  central  station,  it  hoM,  as  wo 
know,  a  most  successful  local  electrical  exbibitioo  at  the 
Vestry  Hall  to  dlow  the  Inhabitants  what  it  was  intendiiig 
to  do,  and  now  is  issuing  a  very  handy  little  pamphlet  giving 
much  inSomation  in  a  understandable  form,  in  the  shape 
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'  Klecbrical  Exhibition  Addre88eB"by  Prof.  Robinson, 
H.  Preec«,  Mr.  Slatter,  and  Mr.  Andrew  Sweel 
arman  of  the  ElMtridljr  CSoouBittM),  wfth  an  Miodno 
^^y  Mi  ,  Thos.  Eccleston  Gibb  (published  by  Mitchencr, 
udcu  Town).    It  constitutes  an  oztremelj  interoitiDg 
iming  tip  in  a  nnall  apace  of  [lublioiofonnatKm  upon  tba 
}<-Ti.  (,i  electric  lighting  from  several  poiots  of  view :  that 
UocoQsumor,  municipal  authority,  engineer,  and  capitjilist. 
.  EeelMton  Gibb  speaks  of  the  history  of  thu  electric 
ittoft  legislaition,  especially  with  regard  to  the  part  St. 
nevaa   has   uniquely  played   in   ths   establish m out  of 
uilon  muuicipal  statioQs.  "  The  Corporation  of  London," 
8fty«,  **whidi  Wflkt  to  ham  a«t  *n  eaounpla,  has 
mndered  ita  jKiwers  to  the  City  of  London  Electric 
ghting  Company,  and  the  honour  is  left  to  the  Vestry  of 
.  Paneras  to  be  the  pioneer  in  London  of  municipal 
terprise  in  rebtkm  to  electricity.    Everything,"  ha  gOM 
to  add,  *•  is  now  ready.    Contracte  for  sopplics  equal  to 
•Arly  6,000  lights  have  been  sealed  by  the  Vestry,  and 
is  before  a  afupto  pttUfe  lamp  faai  b«en  l^lMad.*  With 
pard  to  the  question  of  loan,  Mr.  Gibb  alludes  to  the 
jtEcuity  with  the  County  Council,  and  saya,  "  If  there  is 
iiy  lack    oi  power,  BurKaneat  tnttit  be  asked  to 
lake  such   ameDdnmito  as  will  put  the  Vestry  und 
wa!    authorities   in  at  least  as   good  a  position  as 
I'ivate  companies."   The  addresses  of  which  the  book 
onsiate  ara  tboaa  of  Prof.  Hanry  RoWasoa,  on  *'  The  Cost 
f  Sl'Attons,"  and  Mr.  Preece,  on  "  The  Poor  Mmi'.'*  Light," 
rbich   wo  hare  already  given ;  also  an  address  by 
4r.  Slatter,  giring  elementary  electrMsl  infonnaliioD,  and 
>riceB  for  fitting  np  houses  of  diffarani  siaai.   lfr>  Andrew 
^weet  deals  with  the  qnestion  of  the  raising  of  capital  and 
the  probable  revenue.    The  book  costs  sixpence,  and  might 
woU  be  ewenlatad  in  othar  dnlricta  than  that  of  St. 
Paoeraa. 

The  Kleotrio  LIglitia  a  Oas  Works.— The  following 

interesting  note  appears  in  the  Journal  of  Gm;  Liijhling, 
which  canoot  usually  be  accused  of  giving  commendation 
to  oleetrie  U^l  in  any  idnn.   Howew,  hatter  late  than 
never.    It  says  :  "The  engineer  and  raannger  of  the  Dews- 
bury  Corporation  Gas  Works  (Mr.  Char  lea  A.  Craven) 
ooenpiea  now  a  rather  unique  position  in  the  gaa  indnstry, 
inasmuch  as  he  has  adopted  the  electric  light  in  a  portion 
of  his  works.    It  appears  that  for  some  time  considerable 
^IBcnlty  was  experieoced  io  carrying  on  oiierations  in  the 
purifying-house,  espeelally  when  extru  work  had  to  be 
(lone  ia  the  winter  season,  owing  to  the  inadequate  light 
furnished  by  the  safety  gaslights  placed  in  the  walls.  Con- 
aidoring  how  lie  eould  aiilaly  obtain  more  light  for  his  awn, 
Mr.  Craven  decided  that  it  could  best  he  done  by  adopting 
electricity,  and  accordingly  recommended  the  Corporation 
to  try  ineandeaeent  eleetrie  lamps.  To  this  they  agreed, 
and  Uie  use  of  the  light  in  the  purifier  and  engine  bouses 
coTnmenecd  on  the  '^^n  l  nit  ,  and,  so  far,  this  novel  appli- 
cation of  electric  iighluig  has  been  satisfactory.    As  the 
pbn  may  eommand  itaelf  to  the  notice  of  some  of  our 
readers,  we  lm'vc  ;i  few  particulars  of  the  installation,  which 
Mr.  Craven  has  recently  forwarded  to  us.    The  lighting  is 
at  present  done  hy  four  16-e.p.  lamps  for  the  en^ne^ouse, 
snd  10  similar  lamps  for  the  purifier-house,  but  it  is 
in  contemplation  to  replace  two  of  the  lamps  in  each  house 
by  others  of  higher  power.    The  dynamo  was  specially 
made  hy  Messrs.  Austin  and  Myers,  of  Armley,  Leeda ;  and 
uptonowit  has  run  well.    It  is  located  in  the  engine- 
hooie,  and  is  driven  direct  from  the  flywheel  of  the 
ststiaiiary  angina  To  the  foregoing  detaila,  Mr.  Cravan 
aflils  the  following  general  remarks  ;  '  Some  of  my  brethren 
in  the  gas  profeasioa  seem  much  struck  with  tho  novelty 
dthaidea.  I  am  told  that  41  fa  "a  fnnny  thing  to  bring 


the  electric  H<.,'ht  into  gas  manufacturing  operations." 
Well,  I  reply  tb;^t  our  gas  is  frequently  used  in  pro- 
viding motiTO  power  to  prodnee  the  eleetrie  l%ht; 
and  that  being  so,  why  should  not  we  utilise  the  light 
for  any  purpose  where  it  can  advaatagaooaly  be  used  t  If 
Idare  put  gas  lights  where  1  hare  placed  ineandeaeaot  lamps, 
I  could  get  as  much  light  as  I  want,  and  at  a  ehaapar  fata 
than  by  using  the  electric  light.  Our  .surplus  power,  bow- 
ever,  ouables  us  to  produce  the  light  without  much  extra 
cost.  We  are  intending  to  make  aome  few  adiiitiooa  to  the 
fittings  of  the  lamps,  which  will  add  somewhat  to  the  coat, 
but  which  will  at  the  same  time  be  an  additional  safe- 
guaid.'" 

Factory  Lishtiag  at  Dundee. — Electric  lighting  is 
making  great  progreaa  in  Dnndee,fwtory afterfMtoryhaTing 

been  lighted,  and  most  of  the  largest  factories  are  either 
lighted  or  preparing  so  to  do.  The  most  important  installa- 
tion yet  introdneed  is  that  of  Meana.  Grimood,  Bowhridge 

Works.    This  installation,  which  has  been  erected  by 
Messrs.  T;Owdon  Bros.,  of  Dundee,  is  amongst  the  largest 
iu  the  kingdom.    The  factory  alone  covers  four  acres,  and 
there  are  K60  ktome  under  one  roof.    The  iortallation 
is   fitted   np   on    the  series  parallel   system,   with  a 
saving  of  30  per  cent,  in  copper.    There  are  in  the  works 
three  hmps  of  SOO  cp^  eaeh,  two  of  300  ap.,  85  of  100  ap., 
70  of  50  c.p  ,      of  32  c.p.,  and  l.OGOof  IH  c.p.  each,  which 
is  equal  to  a  total  of  3,763  lamps  of  16  cp.  each.    For  the 
ordinary  lighting  of  the  works  there  are  two  large  dynamoa 
of  the  Kdison  Hopkinaon  type,  made  by  Messrs.  Mather  and 
Piatt,  Manchester.    They  are  each  constructed  to  give  an 
electrical  output  of  300  amperes  and  100  volts  at  a  speed 
of  580  revoltttiona  per  minute,  equal  to  the  aof^y  of  9,000 
lamjn  of  IC  c.p.  each.    The  heavy  mains  arc   u  riril  to  li- 
tribotingswitchboardsforeach  department,  fitted  witbdoublo- 
pole  Bwitebee  and  foaea  The  Edbon^Swan  lamps  are  fitted 
with   bayonet-jointed  holders  by  flexible  cord  from  a 
porcelain  ceiling  rose  with  safety  fuse  combined,  and  fitted 
with  enamelled  shade  over  the  lamp.    In  all,  35  mites  of 
cable  and  wire  is  used.    The  pr^iaring-rooms  are  lit  hy 
Siinbcm  lamps  of  100  c.p.  to  300  c.p.,  in  the  spinning-rooms 
iwQ  lamps  of  16  c.)>.  are  hung  on  the  posses,  and  in  the 
winding-rooms  l€-e.p.  lamps  are  placed  10ft  apart.  The 
looms    have  also  ir>c.|>.    lamps  bung  above    them.  A 
prettier  sight  is  not  to  be  seen  in  Dundee  than  when  this 
place  ie  illnmioatod.  Down  the  long  posses  and  on  each 
side  are  lampa,  the  bright  rays  of  which  bring  out  in  relief 
the  looms,  moving  as  if  by  .some  unknown  force  (the  shafting 
being  all  underground and  the  hundreds  of  busy  workers 
who  eontvol  the  machinery.  The  oalenderfng  departaoent, 
which  adjoins,  is  illuminated  by  lamps  ranging  from  16  c.p. 
to  100  cp.  The  recreation  hall,  which  is  another  instance  of 
the  Measra  GMmond'a  solicitude  for  thdr  workera'  wel&re, 
is  brilliantly  lit  by  eight  100-c.p.  lamps  suspended  from  the 
roof  in  large  diffiisers,  which  make  the  light  very  soft  and 
agreeable.    On  the  "  stage  "  there  have  also  been  placed  10 
16-c.p.  lamps,  which  ^erve  as  footlights  when  an  eitfartain- 
ment  is  given,   'rhcrc     alfio  a  night  or  "  police  "  circuit  run 
through  the  works.    It  has  two  compound-wound  dynamos 
made  by  tlie  Eleetrie  Conatruetion  Oorporation,  Wolver- 
hampton, and  driven  by  a  separate  engine.    Each  dynamo 
is  capable  of  lighting  200  lamps  of  16  c.p.  each,  and  either 
machine  can  bo  driven  separately  or  both  at  once,  as 
required.    One  dynamo  is  ke{it  running  all  night.  Hand 
lamps  of  40  c.p.,  with  flexible  conductors,  arc  also  used  when 
repairs  are  carried  on.    Jn  the  street  outside  four  100H9.p. 
and  10  I6-ap>i  hunpe  are  fitted.  On  any  alarm  of  fire  the 
hose  is  run  out,  the  door  opened,  and  the  whole  night 
circuit  is  thrown  ou  automatically.   The  instaUation  is  a 
great  oredit  to  hotfa  ownara  and  GODtnetora. 
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UNDERGROUND  LIGHTING  MAINS  IN  PARIS.* 

BY  E.  OIKl  DONNF.. 

(Continued  from  page  377.) 

OonHiuiM  EtHim  Company's  Mahu. — ^Tfae  dfstriet  eon- 
ceded  to  the  Continental  E<!i8on  Companj'  in  Paris  rnm- 
prisM  tbe  Grand  Boulevards  as  far  as  the  Opeia  on  one 


wbera  tii6  ntutian  being  very  centnl  to  the  diitrieb  eaeiiu 

to  justify  it,  the  plan  of  distribution  by  opposition  or  by| 
baikocfld  meaoe  is  adopted.  The  cross-section  of  the 
eondaeton  incnMM  graaoally  on  one  cide  and  decreases 
in  ibe  Mine  pcoportioa  on  the  other,  so  w  to  nuunuio  a 
onHiorBi  total  area.  Tbta  dispoeitum  has  permitted  the 
zone  of  service  to  be  enlarged  without  jassing  the  linnit«  of 
variation  of  potential  fixed.    Tbe  conical  form  of  the' 


Fio.  49. 


aide  and  the  fioulavaid  8aiatJ)Mia  on  the  other,  cadiatiox 
towards  the  Sue  IBeheHeQ  and  Boa  Mootnartn,  the 

Bourse,  and  the  Rue  T.;if:ivctte,  and  aictonding  to  the  north- 
west to  the  exterior  boulevards. 

This  liistrict  is  supplied  by  two  separate  central  stations — 
one  situated  in  the  Avenue  Trudaine,  which  fumisbea 


conductoia  is  obtained  aimpljr  by  tbe  aonarpoaition  ot 
eables  of  various  lengths  on  the  sane  {nsuaton. 

In  this  Rvstcm  the  length  of  main  conductor  in  the 
circuit  of  euth  himp  remains  invariable.  If  the  calculation 
of  the  conductors  for  the  hypothesis  of  the  illumination  of 
the  total  number  of  lamps  gives  a  constant  density  of 


Fm.  50. 

current  to  the  upper  part,  and  the  other,  in  the  Kuo  i  current,  tbe  pressure  will  remain  uniform  at  all  points. 
Fauboun  Montmaitre,  supplies  the  lower  part  of  the  Tbe  arrangement  eomes  to  tlia  same  thing  aa  if  each  lamp 
"  sector."^  had  a  special  main  efaeoit  of  mTariahla  nxtont,  tbe  pamlld 

Each  generating  station  end  the  mains  attached  arc  quite 
separate,  although  it  is  possible  to  connect  the  two  together 
for  mutual  support  by  a  tmnk  main  paiiiqghetireea  the  two 
stations. 

The  OMlbod  of  distribution  chosen  is  that  of  the  three- 
The  eurrent  ia  led  into  the  outer  vires  at  a 


presiuro  of  200  volts,  the  intermedi.tto  conductor  dividing 
the  pressure  into  two  sets  of  100  volts  in  the  lamps.  The 
dynamos  are  grouped  two  in  series. 

The  arrangamento  of  mains  ditror  in  the  two  stations ; 
that  of  the  Avenoo  Trudaine  has  both  distributing  and 
feediT  mainn,  wb  ile  in  the  Sue  FaubonrK  Montnartre, 

*  If  root  L'  HUclridtn. 


'.V 

■  9; 


-.••r>f  • 

>^  ■ 


zfji^  c 

bniiichc^  of  the  circuit.s  being  gathered  together.  At  the 
moment  of  extinction  of  a  part  of  tbe  lamps,  tbe  density 
of  current  no  longer  remaina  oomtant)  and  tbarefov*  varia- 
tiotts  of  potential  soour. 

Twonndsof  reguUtion  are  therefore  reiiuired  in  ai^iil 
practice  In  the  fir.'.l  place,  the  constancy  of  the  pressure 
at  the  iitatiou  end  is  maintained  by  a  general  r^ulation 
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afiecting  the  whole  of  tli«  djnamoi,  and  further,  according 
U>  need%  ipadal  rbMctetembraoght  iatopky  inaa^^ 
each  (rf  tiM  dveoita. 

The  tjttan  of  distribution  is  shown  dia^ammatically  in 
Fig.  49.  This  shows  the  arraneement  of  five  double 
eiradliL  Ths  nmtnl  wm  w  donUad  to  iMllItaee  la^g. 


no.  fid 

All  the  main  conductora  end  at  the  sUtion.  The  two 
{x>rtioiu  of  each  complete  circuit  alternate  from  one  side 
of  the  ptdni»7  to  41m  otliar  to  obtain  %  batter  dhMoa  of 
t.h»  inigjiHt  oo  aaah* 

We^iill  nob  fortlin'  daal  whli  tbe  eonndentfana  whkb 
have  led  to  the  use  of  this  method  of  distribution,  but  {Maa 
at  once  to  the  actual  process  of  laying  the  mains. 

The  Ediwn  Company  ware  tba  finb  in  Paris  to  use  bare 
eomwr  bud  on  inaiuaiton  in  nndaigroiind  eulveirta.  Aa  a 
faiOifnl  biatamB  wo  oo^  bora  to  aoknoirladgo  tini 


I 


Fio.  54. 

Tho  ralvortayof  varioua  eroaa-aadioiv,  aro  oi  oonerata, 
eorarad  in  by  aUba  of  tbe  aame  material  jointed  witb 

cement.  They  follow  the  natural  pradientB  of  the  pave 
menta  under  which  they  are  laid.  The  top  of  tbe  culvert 
is  laid  about  20  cm.  (T^in.)  from  the  pavement  level,  this 
being  increased  to  30  cm.  (say  IfU)  at  gatew^s  (tee 
Fig.  60).  The  eompany  baa  been  mutfioinaad  topaaa  in  oaep- 
tkmal  cases  in  tnnehM  at  the  enieiinf  ei  eeitain  atieetei 


on  condition  of  lowering  tbe  top  of  the  culvert  to  1-40 
metrea  (4|ft.)  below  the  anrfaoe.  fiO^  8|ieeMng  generally, 
the  flroaaing  of  atreeto  ii  oannad  out  in  n  Tinlted  gallerr, 
whose  extremities  end  at  vertioal  pitat  aawobAvoprmowy 

described  in  the  article. 

The  dimensions  of  the  culvert  are  usually  -355m.  (12in.) 
high  by  -liSn.  to  '40ni.  (lOin.  to  13in.)  wids^  according  to  the 
importaneo  of  tbe  streets ;  at  the  pointo  where  the  roada 

curve  the  width  i."!  somewhat  increased. 

Tbe  bare  cables  are  laid  in  the  culvert  upon  cast-iron 
saddles,  Fig.  61,  sealed  witb  sulphur  upon  double  bell 
porcelain  insnlators,  caniad  by  threaded  metal  atandards 
fastened  by  bolts  upon  a  etoasbar  bnilfe  in  to  the  aidea  of 
the  culvert.  Tho  distance  between  these  bars  is  about 
two  metres  (6ft.  6in.).  The  cables  aro  superposed  between 
tho  forks  of  the  saddles,  and  aro  kept  in  place  by  binding 
Stirrups,  Fig.  51,  fastened  to  lateral  lugs  cast  on  the 


saddles.  The  arrangement  is  clearly  shown  in  Fig.  52, 
which  also  shows  another  support  furnished  with  special 
insulators  for  the  purpose  of  receiving  the  pilot  wirea  in 
the  alot  made  in  the  top  ol  enob.  The  distanoe  firom  eentn 
to  eentre  of  inaohton  Is  '10  metra  to  '19  metra  (4in.  to 
4^in.).  Before  being  fastened  in  tho  stirrups  the  cabki 
are  tightened  up  by  small  diflerential  pulley  stretchers. 

The  arrangement  just  described  in  its  principal  details  is 
employed  in  the  diitoibutiog  mains  of  the  Faubourg  Mont- 
mmrtre  ttatfon.  It  oceufiea  a  eonaiderable  apaee,  which 
iccreases  with  the  number  of  cables  to  be  carried.  Its 
use  would  hardly  be  justified  in  cases  where  tho  number 
of  conductors  is  great.  Questions  of  economy  have  sug- 
gested a  different  arrangement  for  tbe  distributing  system 
of  the  station  at  the  Avenue  IVadalne. 

In  this  we  have  a  three-wire  ayatem  of  distribution  with 
feeders — that  is,  a  system  comprising  distributing  mains 
properly  sOKxdled,  together  with  feeding  mains  It  being 
aesicalwB  to  lay  the  feeders  in  the  same  conduit  as  the 
diakribiitors,  the  munber  of  cables  was  largely  increased, 
eonae^ntly  it  waa  neeeaaaiy  to  find  the  means  of  laying 
them  eonveniently  in  enlverta  of  the  oaual  dimensions ;  in 
tho  flnt  plaea,  withmit  daogar  to  legnlar  mnninK.  nnd 


in  the  nvMt,  without  inoraaaing  the  oxponaat  of  tnnoheaaod 


So  far  as  regards  safety  of  working,  it  was  not  difficult 
to  observe  that  the  differences  of  potential  between  the 
various  feeders  of  the  same  polarity  were  too  slight  for 
them  to  be  of  any  great  inconvenience  on  placini;  them 
to  eadi  other,  u  tlio  oompensating  cable  tho  diflbr- 
of  potaBtialamatOlmwotnaignifieant;  haneattolfty 
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these  together  throughout  the  whole  length  was  a  step  at 
once  taken. 

The  appearance  of  the  culverts  arranged  in  this  manner 
is  seen  in  Fig.  53.  Down  the  centre,  the  insulators  carry 
the  distributing  cables,  and  the  group  of  compensating 
cables ;  and  at  each  side,  towards  the  walls,  the  feeders  of 
th«  same  polarity.  The  insulators  are  modified  to  carry 
cables  ranged  in  vertical  groups :  the  first  cable  is  laid  upon 
a  bell  insulator;  on  this  cable  is  placed  a  plate  of  insulating 
material  suitably  shaped ;  this  plate  carries  in  its  turn 
a  second  cable,  upon  which  is  placed  a  similar  insulating 
plate,  and  so  on  alternately  till  the  last  cable  is  laid  A 
quadrangular  metal  plate,  slotted  at  its  angles  to  allow 
passage  for  bolts,  is  placed  above  the  whole  and  tightened 
bv  means  of  nuts.  Both  bell  insulators  and  insulating 
plates  are  similarly  slotted.  The  pilot  wires  are  mounted 
on  bobbin  insulators  carried  on  the  top  of  the  pile  of  cables 
by  me&Ds  of  small  collars. 


pitched  wood,  covered  in  with  a  bed  similarly  prepared. 
These  cables  are  lead-covered.  To  connect  them  to  the 
bare  conductors  of  the  main  they  are  bared  for  a  length  of 
12in.,  and  pressed  against  the  larger  cables  by  the  means  of 
screwed  stirrup  straps  as  the  others. 

The  cables  leave  the  central  stations  carried  along  the 
walls  of  a  general  subway,  in  which  they  are  ranged  in  the 
order  they  are  to  occupy  in  the  culverts. 

CTo  be  continued.) 


THE  BRUSH  HIGH-TENSION  SWITCH. 


The  illustrations  herewith  show  the  form  of  switch 
adopted  by  the  Brush  Electrical  Engineering  Company  for 
thoir  high-tension  work  for  central  station  switchboards.  In 
this  switch  the  desirability  of  obtaining  quick  and  long 


Brash  High-Tonaion  Switch. 


In  the  culverts  for  crossing  streets,  two  insulators, 
Fig.  54,  are  clipped  by  a  double  collar ;  the  cables  are  laid 
side  by  side  and  kept  in  place  by  a  stirrup,  Fig.  55.  If 
the  pits  are  not  very  deep  the  cables  are  laid  diagonally, 
supported  by  insulators,  as  shown  in  Fig.  66. 

The  Continental  Edison  Com(>any  also  make  use  of  the 
square  glazed  earthenware  conduits  employed  by  the 
Soci6t<^  de  Transmission  de  la  Force  et  d'Pklairage  ;  in  the 
places  which  are  narrower  still  the  cables  are  in8ulate<l  and 
enclosed  within  pipes  with  covers,  and  made  of  a  very  hard 
earthenware. 

The  connection  together  of  two  bare  cables  is  brought 
about  by  laying  them  one  above  each  other,  for  a  minimum 
length  of  10ft.,  and  pressing  them  firmly  together  by 
stirrups  and  screw  bolts. 

The  service  mains  are  placed  in  the  ground  in  a  casing  of 


break,  without  the  nec&ssity  for  actual  contact  of  the  atten 
dant's  hand,  are  very  simply  satisfied.    The  long-hinged 
contact-piece  is  furnished  at  the  hinge  with  a  strong  coiled 
spring,  which  maintains  it  in  the  "oiT"  position  at  a 
distance  of  some  6iu.  or  Sin.  from  the  other  contact.  This 
second  contact  takes  the  form  of  double-slotted  springs,  and 
has  below  it  a  strong  spring  catch.     The  switch  itself 
may  be  placed  overhead  quite  out  of  ordinary  reach. 
On   pulling  the  silk  cord  marked  "  On,"  the  contact 
comes  into  place,  and  is  retained  by  the  spring  catch. 
On  pulling  the  knob  of  the  cord  marked  "Off,'  this  catch 
is  released  and  the  contact  arm  flies  up,  making  a  long  and 
quick  break.  These  switches  have  been  employed,  amongst 
other  installations,  at  the  Bath  central  station,  and  have 
been  found  to  give  uniformly  good  resulta.    The  cords 
shown  may,  of  course,  be  ma'le  of  any  suitable  length,  and 


L.iyi>i--uu  Ly  Google 
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the  actual  contacts  are  thus  entirely  out  of  the  way  of  the 
attendant  who  has  to  work  them.  The  switches  should  have 
a  large  field  of  usefulness  outside  the  Brush  Company's  own 
installations. 


MIX  AND  GENEST'S  APPARATUS. 


The  application  of  electricity  to  all  kinds  of  commercial 
and  useful  undertakings  has  taken  such  giant  strides 


apparatus,  or  electric  motor  machinery,  so  much  as  with 
reference  to  those  thousand  and  one  fields  of  everyday 
commercial  or  professional  life  that  electricity  has  invaded 
and  conquered.    Few,  indeed,  will  bo  the  activities  of  man- 


FlQ.  «. 


Fia.  7. 


Fio.  1. 


Fio.  2. 


Fio.  3. 


during  the  last  10  years,  that  it  is  indeed  difficult  for  the 
ordinary  business  man  and  engineer  to  keep  pace  with  all 


Fio.  4.  Fio.  6.  Fio,  8.— Floor  or  Troad  Contact. 

Door  and  Window  Contacte. 

kind  in  the  coming  years  that  electricity  does  not  play  some 
more  or  less  considerable  part. 


the  means  eo  obligingly  pot  at  his  disposal.  We  are  not 
now  speaking  particularly  of  dynamos,  electric  light 


Fio.  0.— Multiiiio  Swiichbottrd  for  6,0»I0  Subecribem. 

We  are  led  to  these  reflections  by  the  perusal  and 
examination  of  the  very  interesting  catalogue,  now  in  it« 
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tenth  edition,  ieaued  by  the  International  Electric  Company, 
the  dep6t  of  Messrs.  Mix  and  Genest,  Limited.    There  in 


hitting  with  all  their  might  upon  a  huge  church  bell— a 
quaint  device  that  should  commend  itself  to  artistic  house- 


Fin.  10. 


Fio.  II. 


Fio.  13. 


Fin.  14. 


Mix  and  Genect  Miorophonei. 


neat  and  telling  illustration,  printed  in  a  large  and 
handsome  book,  appear  innumerable  inRtances  of  tho 
various  applications  of  what  might  be  termed  light  electrical 


holders.  The  sets  of  dry  batteries  and  bells  arc  made  up 
in  a  very  convenient,  cheap,  and  |)ortablo  form  with  the 
Mix  and  Genest  dry  battery  furnished  with  a  hook  above 


Fio.  16  Airtight  Telcpbonfl  Set. 


Fio.  16  — Portable  Telephone  Set. 


work  for  every  conceivable  purpose.  Electric  bolls 
naturally  form  a  considerable  portion  of  the  earlier  part  of 
tbe^  booK,  and  we  have  some  spirited  shapes,  as  of  gnomes 


for  the  wall,  and  below,  attached  to  the  battery,  is  the  bell 
itself.  We  have  already  described  and  illustrated  ihe 
company's  ingenious  indicator  movement,  of  which  there 


Digitizeu  ^oogle 
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kre  MTeral,  particularly  tbat  to  which  the  name  of  the 

"  New  Era  "  indicator  haa  been  given,  so  we  pass  to  other 
matters. 

Pushes  in  abundance  are  well  represented  in  plain  ami 
ornamental  (Hitterns  of  ornate  desigti  or  chase<l  metalwork. 
Amongst  these,  besides  the  innumerable  hell  pushes,  are 
some  H(>ecial  pushes  for  windows  and  doors,  and  for  burglar 
alarms,  which  we  do  not  remember  to  have  seen  illustrated 
in  the  technical  paiiers  before.  We  therefore  show  an  assort- 
ment of  these  for  various  purjmses.  Fig.  1 ,  2,  and  3  arc 
door  and  window  contacts.  Fig.  2  has  a  separate  switch  for 
interrupting  the  current  when  the  alarm  is  not  required  to 
work  ;  Fig.  1  has  a  trigger  contact.  Fig.  5  is  a  blind  con- 
tact, and  Fig  6  is  the  same  with  pulley.  Fig.  7  has  a  cord 
contact  for  safes,  skylights,  or  such  places.  Fig.  8  .shows 
a  useful  form  of  floor  or  tread  contact  for  office  bell — out  of 
sight  and  handy. 

Passing  to  telephone  instruments,  in  which  this  company 
have  a  recognised  high  position,  we  show  in  Fig.  9  the  now 
Mix  and  Genest  multiple  switchboard,  a  8e])aratc  {Himpblot 
upon  which  can  be  obtained.  In  the  usual  switchboard 
systems  two  wires  are  required  for  each  subscriber,  and 
the  construction  of  the  board  is  of  considerable  complexity. 
The  switchboard  illustrated  is  of  much  greater  simplicity 
of  construction  than  that  of  the  Western  Electric  Company, 


only  one  wire  l»eing  used  for  each  subscriber,  and  one  or 
two  keys  being  suiKcient  for  100  subscribers  instead  of  the 
40  keys  required  on  the  Western  Electric  system.  Testing 
with  the  telephone  is  dispensed  with,  a  gilvanometer  showing 
whether  the  line  is  engaged  or  not.  The  l>oard  shown  is 
full — 6,000  subscribers  with  200  annum'iators.  It  has 
5,000  spring-jacks  on  the  upper  sjiaco,  1,000  general  spring- 
jacks  lower,  200  special  spring-jacks,  40  pairs  of  connecting 
plugs,  40  switches  and  closing  signal  annunciators,  three 
galvanometers,  and  three  ringing-keys.  The  illustration 
shows  the  board  in  operation,  with  the  special  forni  of 
operator's  telephone  adopted. 

The  Mix  and  Genest  microphones  as  adopted  by  the 
Gorman  Government,  are  shown  in  their  various  forms  in 
Figs.  10  to  14.  Fig.  10  shows  the  microphone  without 
induction  coil  for  replacing  the  Roll  Blake  transmitter. 
Figs.  11  and  12  show  the  model  adopted  by  the  German 
Government — a  microphone  with  solid  waliuit  mouthpiece 
and  induction  coil.  Figs,  13  and  14  show  the  box  form  of 
the  microphone  with  induction  coil  and  terminals  mounted 
in  side-hinged  walnut  case. 

The  8poon-8ha|>ed  double  telephones  introduced  by  this 
firm,  in  plain  and  also  in  very  ornamental  patterns,  have 
already  been  illustrated  by  us,  and  are  too  well  known  to 
needfurtherdescription.  We  show,  Fig.  1  .'),ancatand  practical 
form  of  telephone  station  in  an  airtight  case  for  use  in 
dusty  or  damp  rooms,  or  in  hot  and  damp  climates.  The 
instruments  are  fitted  inside  a  polished  oak  case  with 


indianibber  dust-excluding  padding  and  dustproof  ball- 
lock. 

A  portable  micro-telephone  sj>ecially  designed  for 
military,  naval,  scientific,  and  mining  purposes  is  shown  in 
Fig.  16.  It  contains  microphone  and  telephone  with  switch, 
induction  coil,  two  drj*  cells,  magneto  call  and  gongs,  in 
oak  case  furnished  with  buckle  and  shoulder  straps. 

Some  very  handsome  sets  of  batteries  for  medical, 
surgical,  or  small  electric  light  purposes  are  among  the 
special  features,  some  with  cautery  and  lamps.  We 
illustrate  a  form  of  cupboard  of  primary  batteries,  Fig.  17, 


Earth  ur 
ratura. 


Fio,  18.  Water  Level  Indicator— Maximum  Contact  Oi.ly. 


that  may  prove  useful  for  several  purposes.  Small  trans- 
formers for  connection  to  the  main  circuit?  of  alternating- 
current  supply  stations,  which  are  coming  into  adoption  in 
hospiuls  and  with  medical  men,  are  also  made  in  several 
forms. 

Perhaps  one  of  the  most  useful  seta  of  apparatus  for 
public  boilics  or  large  factories  is  the  water-level  indicator. 


Two  rel»}s. 


Incllcator. 


Earth. 


fic.  19.  Water  Level  Imiicator— Maximam  and  Mioimnm 

Contact. 

We  show  this  in  two  forms.  Fig.  18  is  a  maximum  contact 
water-level  indicator,  and  Fig.  19  is  a  similar  indicator, 
with  indicator  for  both  maximum  and  minimum  contacts, 
comprising  eight  cells,  two  relays  and  indicators,  with  two 
sets  of  floating  globes  and  contacts.  We  have  not  space 
further  than  to  allude  to  the  batteries,  switches,  cables, 
wires,  insulators,  tools,  and  various  other  electrical 
necessities  comprised  in  the  catalogue.  In  telephone 
matters  the  book  is  particularly  rich,  and  the  large  number 
of  different  patterns  nf  telephone  sets  for  home,  office,  and 
public  use  shoiild,  in  these  days  of  free  telephones,  meet 
with  a  large  and  increasing  demand. 


Bohomia. — The  construction  of  the  central  station  at 
Arco,  in  Bohemia,  is  approaching  completion,  and  the 
number  of  subscribers  waiting  already  exceeds  the  supply. 
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TO  OOBRESPONDENTB. 

AU  Rights  Ufurrvd.  Secretaries  and  Managers  of  Companies 
are  xnvikd  tu  furnish  notice  of  Meetings,  Issue  of  New 
SBtares,  InsiaUations,  Contracts,  and  anv  ut formation 
connected  iciih  E'lrlrira!  Eiui'meerinq  uiiich  mav  ht 
tfUeresting  to  our  readers.    Inventors  are  mformed  thai 

flan   AMAHIll    ttf    A^id^    ^MMMjUMtA   MAmtlC^    ^  Hfl  iflill 

rteeke  our  best  consideration. 

AU  communimlu>ii$  inifndal  f^ir  the  Editor  should  be  addressed 
C.  H.  W.  BiQUS,  139140,  8aliibu$y  Court,  Fleet  Strtd, 
E.a  AwMmm  anMMimMljnw  will  m< 


vo  unixmM. 

Mmmmm^  OaM  U  tMrmti  t»  ike  Fubluker,  1S9-I40, 

Sali^my  Court,  Fieri  Street,  EX'  t.,,'  A,  ;,  '  /  rfach  Aim 
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A  Mnw  MM  b$  otrmytd  9n  uppttcsHon, 

tITUATIOHB  VACANT  '  aad  "WANT  PLAC£H"  Advcrtiis- 
■«Ut  Win  ta  ataftftd  a*  TBIH  VOIM  llw  QUI  FUIIT 

.  9t  tnvnei. 
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3  uontlu  S  monUu 
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g\li  lettered,  prtc«  Sn.  tf</.  i^nhuTilbtrt  can  have  their  un^u  cripiea 
bound  for  t*.  6d.,  or  cover*  /or  in»di»ii  can  U  ubtained,  prtee  S* 


CENTRAL  STATION  MANAGEMENT  AND  FINANCE. 

A  short  time  ftgo  a  !5cries  of  articles  bearing  tte 
above  title,  by  H.  A.  Foster,  appeared  in  our 
American  contemporary  and  namesake.  Mention 
was  made  of  these  ariides  in  our  colnmoa.  and 
various  correspondents  made  farther  enquiries  with 
regard  to  them  A  imTiiphlet  based  upon  this  series 
of  articles  has  rcacncd  us,  with  the  imprint  of  C.  C. 
Shdlej,  10  and  13,  GoUege-plaoe,  New  Tork,  who 
supplies  the  copyrightcci  blanks  gixau  in  the  artides. 
So  far  as  we  know,  no  other  systciuiitic  attempt  bail 
been  made  to  tix  a  system  for  the  accounts  and 
infonoatioa  of  a  oentnl  office.  Paetoiy  aooovnte 
have  been  admirably  treated omtbis  side  bylfr.Gaidn 
and  others,  but  factory  p-fcounts  diflfer  somewhat 
from  central  station  accounts.  This  pamphlet  coo* 
tains  sotne  very  straight  and  some  vary  true  zemadn. 
Compared  with  the  State.s,  wo  are  numerically  far 
behind  with  central  stations,  but  it  matters  little 
whether  the  number  of  such  stations  be  sixteen  or 
sixteen  ]itmdi«d«  the  neoessily  for  organisation  and 
maintenance  upon  Strict  business  principles  is 
imperative  for  success.  In  his  Rccond  paragrsph 
Mr.  Foster  says :  "  The  central  station  business  was 
so  new  that  very  few  well-established  business  men 
could  be  persuaded  to  take  bold  of  its  managemsDt, 

and  it  pradually  fell  into  the  hands  of  younger, 
untried  men,  who  too  often  were  mere  prone  to 
expenuieut  with  the  business  tiian  to  spend  the 
necessary  time  in  organising  it  tbofoa|^ly  on 
an  economical  basis.  Again,  the  majority  of 
those  placed  had  not  the  previous  business 
experience  to  understand  fully  the  necessity  of 
systematie  oiganisaiion  and  ttxict  diedpline." 
There  is  no  single  word  here  bat  which  appUes 
with  tenfold  force  to  what  has  gone  on  and  what  is 
going  on  in  this  country.  In  America,  however,  the 
young  man  meana  bnainesB.  He  eseka  aflea;  know- 
ledge with  eai^amesB,  and  be  does  not  mean  to  be 
beaten  by  a!iy  eompctitors.  In  England  a  gO(>d 
many  nice  yoimg  men  are  trained  in  the  technical 
schools  and  technical  colleges,  axe  put  into  tiie 
market  a«  experts,  not  one  of  whom  can  tell  tbs 
general  mn  of  wages  in  various  trades,  know 
nothing  of  prices,  of  tarifis,  of  railway  rates,  of 
specifications,  or  of  any  one  of  the  hundred  busiiieii 
points  that  go  to  make  up  a  husinnss  man.  They 
wonder  why,  after  having  spent  so  much  time  and 
money  in  piling  up  a  certain  kind  of  knowledge — 
wbidi  their  teachers  honestly  believe  is  the  be  all 
and  end  all  of  an  deetrical  engineer's  xequiienmat^ 
why  we  say  they  are  shunted  for  men  whose  educa- 
tion in  many  ways  is  defective.  But  when  matters 
are  more  closely  examined,  it  is  no  wonder  that  th9 
sprinkling  of  business  men  who  have  got  into  fhs 
profession  look  upon  the  man  from  a  stan^mivt 
different  to  that  of  the  teacher.  Business  men 
attend  to  business  matters  not  from  motives  of 
philanthropy,  but  for  the  purpose  of  making  moniy. 
Their  assistants  are  dioaen  with  a  view  (o 
fitness  for  this  purpose,  and  there  is  a  decided 
refusal  to  accept  the  services  of  the  greenhorn. 
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Many  failoxes  have  undoubtedly  been  caused  because 
of  abeeiiae  of  simple  bnuseeB  knowledge.  We  htm 
always  eontended  that  sneesasfol  companies  almnt 

always  owe  their  rhccrss  to  the  ability  of  one  man 
imder  whose  guidance  directors — brother  directors 
possibly — and  offioiah  are  willing  to  aei.  Tb»  one 
mind  directs,  theothers  carry  out  details.  There  is  no 

other  rood  to  success.  Mr.  Foster  points  out  how 
"knowledge  comes"  in  many  cases — for  example, 
not  long  ago  it  was  thought  a  day's  work  to 
trim  forty  avo  lamps,  now  the  normal  number 

is  trotting  to  be  100,  some  stations  piling 
1'20  upon  tlio  man.  But  to  do  this  number 
properly,  the  man   and  the  circumstances  must 

be  exeeptional.    Witboat  attempting  to  follow 

Mr.  Foster  into  other  importaut  matters,  we  will 
direct  attention  to  some  remarks  upon  the  necessity 
of  regular  boiier-room  reports.    In  his  opinion  this 
department  is  one  of  tbe  most  important  of  all,  *'  as 
great  waste  is  so  eadly  made  if  firemen  are  careless 
or  ignorant.    By  all  means  have  the  best  fireman 
money  can  hire,  as  he  is  the  man  who  shovels  away 
yotir  doUars."  Those  who  wotild  understand  the 
great  importance  of  firing,  and  the  most  perfect 
point  to  which  the  art  can  attain,  should  attend  a 
Royal  Agricultural  Society's  portable  engine  com- 
petition. Men  who  witnessed  the  atoldng  of  Mr. 
Paxman  at  the  Newcastle  competition  were  amazed 
at    the  manner   in  which   the  work  was  done, 
and  although  we  can  expect  to  see  such  hardy 
maeteEB  of  the  art  at  central  stations,  we  may 
to  see  men  who  understand  the  business,  and  not 
those  whose  sole  recommendation  is  ability  to  shovel 
on  coal.    Further,  Mr.  Foster  says :  "  A  good  chief 
engineer  will  find  plenty  to  do  to  keep  the  motive- 
power  department  np  to  the  beet  eonditions  of 
efficiency.    As  a  f,'eneral  thinfj,  niore  trouble  and 
waste  takes  place  in  this  department  than  in  the 
electrical,  and  largely  from  the  fact  thai  few  station 
managers  oiderstand  the  advantage  of  employing  a 
good  chief  engineer."   Not  only  have  we  to  go  to 
America  to  get  a  text  for  adverse  criticism,  wo  can 
find  it  nearer  home.  ^Miat,  for  example,  is  the  general 
opinionof electrical  engineersas  to  the,  if  trae,  damning 
criticism  of  Mr.  W.  H.  Booth  in  the  correspondence 
columns  of  last  week's  Engineer  ?    Mr.  Booth  was 
writing  upon  another   subject,  but  incidentally 
be  says:  "To  appreciate  f^ly  the  real  lade  of 
knowledge  of  the  whole  snfaject  of  boilers  and  steam 
production,  especially  amonrjst  London  engineers, 
one  need  but  glance  at  the  latest  examples  about 
London,  which  will  as  often  as  not  be  fonnd  in  the 
eleclrio  inetaUations,  md  compare  those  with  a 
Lancashire  cotton  factory's  eng-ineering."  And 
more  to  the  same  elfect.    Another  correspondent  in 
the  same  paper,  and  in  the  next  column  to  the  one 
jnst  quoted,  says:  "I  know  of  several  fine  old 
examples  of    engineering  skill   atid  architecture 
beinpr    replaced    by    the    u^^ly,    low,  scrawling, 
screaming,    and    clattering    Corhss    eugiuesi  of 
the  presott  day."    Eyidentiy,  then,  Mr.  John 
8wift'»^    l  ii lions  as  to  the  Corliss  engines  do  not 
agree  with  those  of  some  eleetrical  engmeera.  It 


is  singular  that  a  kind  of  fashionable  run  has  been 
made,  in  and  around  London,  on  a  partioalar  type  of 
boiler.  It  seems  that  electrical  engineers  need  some 
education  in  these  matters,  and  we  doubt  if  such 
engineers  as  Mr.  Massey  or  Mr.  Maw  would  under 
any  oiTenmstances  recommend  the  fashionable  type 
of  boiler  for  central  station  watk.  But  they  really 
know  their  buBine!5s.  We  have  wandered  wide  from 
the  text  of  Mr.  Foster.  The  necessity  of  calling 
attention  to  shortcomings  is  a  necessity,  though 
distastefiiL  Ghcadoally  opinion  u  gaining  ground, 
that  we  don't  want  electricians  80  much  as  we  want 
electrical  engineers,  if  it  were  euphonious,  the 
compound  word  should  be  engineer-electriciKna— 
that  ia,  engineera  first,  electricians  second.  Some 
of  our  managers  on  this  side  might  find  it  advan- 
tageous to  send  for  the  pamphlet  and  a  few  sets  of 
the  blanks,  which  we  have  referred  to  in  this  article. 


RIVAL  SYSTEMS. 


It  is,  of  course,  a  phase  of  human  nature  that  every 
patentee  has  no  eyes  for  the  beauties  and  advan> 

tages  of  anything  not  controlled  by  or  in  the 
direction  of  his  own  patent,  .\nother  phase  is  that 
no  opportunity  is  neglected  of  pushing  forward  his 
own  production,  although  such  pushing  may  at  the 
particular  moment  be  detrimental  to  the  prospects 
of  some  rival  scheme.  Thus  Mr.  F.  Wynne,  in  the 
Times  of  November  20,  discourses — through  a  long 
letter,  a  tiresome  historical  iteration  of  patents— 
i^atnst  Ediami's  latest,  whkh  might  be  oalled 
the  wizard's  latest  hoax.  Of  course  Mr.  Wynne 
commences  with  a  tirade  against  accumula- 
tors—  or,  as  we  prefer  to  put  it,  a  "self- 
eotttsined  system.**  This  ettadk  is  met  by  the  Earl 
of  Albemarle,  who  points  out  that  if  Mr.  F. 
Wynne  is  "  accepted  as  an  authority "  his  words 
"  might  damage  others,"  the  others,  of  course,  being 
the  ecnnpany  with  which  the  Eari  is  oonnected. 
The  letter  of  the  latter  is  intended  to  prove  that  the 
self-contained  system,  instead  of  being  a  failure,  is  a 
success.  But  the  point  made  in  the  reply  is  that 
patentees  who  would  pose  as  authorities  often  do  an 
incalculable  amount  of  barm.  The  example  given 
in  the  letter  is  as  follows  : 

"  The  Glasgow  Corporation  are  about  to  change 
their  system  of  tramway  traction,  and  althouf^  it 
would  not  be  right  to  speak  positively  on  a  matter 
still  nnder  discussion,  I  may  mention  that  both  in 
pubUc  meetings  and  in  official  documents  the 
Glasgow  autiioritiea  bate  in  uneguirooal  terms 
expressed  opinions  which  leave  but  little  doubt  that 
they  will  adopt  the  accumulator  system.  Now,  Sir, 
if  Mr.  Frank  Wynne  is  to  be  taken  as  an  authority, 
those  who  are  n^otiating  that  large  and  important 
contract  might  loee  it.  There  is,  thenfoce,  good 
reason  for  a  protest." 

More  than  once — we  can  give  the  occasions  if 
necessary — electrical  work  has  been  delayed  for 
yean  by  tibe  untimely  mterfsnmee  of  qinai<autho> 
rities.  In  this  case  of  electrical  traction  at  the 
present  moment  the  daily  press  is  doing  a  vast 
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amount  of  harm  in  giving  currency  to  opinions,  the 
correctness  of  which  the  managers  of  such  papers 
are  utterly  unable  to  determine.  In  fact,  the  best 
technical  authorities  are  in  a  somewhat  similar 
position.  There  can  be  no  sweeping  condem- 
nation or  approval  of  channel,  overhead,  or  self- 
contained  system.  Each  in  its  proper  place 
has  advantages.  Mr.  Wynne's  attack  upon 
accumulators  carries  to  those  in  the  know  its  own 
refutation,  in  that  his  statements  are  not  in  accord 
with  practice,  and  he  argues  as  if  there  were  only 
one  accumulator  to  be  considered.  The  Times 
article  upon  recent  practice  in  taris,  referred  to  in 
our  last  issue,  ought  to  have  prevented  so  sweeping 
a  condemnation.  It  is  no  valid  argument  against 
the  utility  of  a  steam  engine  to  say  that  if  you  ask  a 
20-h.p.  engine  to  work  at  200  h.p.  it  will  break  down. 
If,  then,  business  men  know  what  accumulators  will 
do,  why  should  they  ask  them  to  work  to  the  point  of 
breaking  down  ?  If  a  horse  accidentally  falls  and  is 
injured,  or  is  otherwise  injured,  the  individual  car 
has  to  be  otherwise  assisted.  If  the  company  with 
which  the  Earl  of  Albemarle  is  connected  can 
properly  work  their  accumulators,  doing  the  work 
as  a  commercial  speculation  with  a  fair  profit,  of  what 
use  is  any  argument  founded  on  "  ifs  "  and  "  huts  "  V 
The  outsider  says  "No,"  the  insider  says  "Yes." 
Whom  are  we  to  believe?  The  one  wants  to  get  his 
system  in,  the  other  wants  to  prevent  it.  That  is  a 
purely  business  matter,  but  prevention  must  not  bt- 
obtained  by  misrepresentation. 


CORRESPONDENCE. 

,,  One  man's  word  l<  no  niikn'i  word 
JdiUcc  needs  Uut  bulb  be  beard.' 


CHARGING  ACCUMULATORS. 

Siu, — In  your  issue  of  November  13th,  in  an  article 
on  charging  accumulators  from  an  alternating-current 
system,  you  mention  a  system  which  you  say  was 
suggested  by  me. 

I  should  be  obliged  if  you  will  allow  me  to  state  that  I 
remember  having  had  a  conversation  with  a  representative 
of  your  paper  about  a  syntem  combining  storage  batteries 
with  alternating-current  distribution,  of  which  I  am  the 
joint  inventor,  but  it  is  a  very  difTerent  one  to  that 
described  by  you  last  week.  I  quite  agree  with  you  that 
the  system  described  is  a  great  deal  too  complicated,  ar.d 
I  think  it  would  be  even  less  economical  than  an  ordinary 
alternating-current  system  working  under  very  bad 
conditions. — Yours,  etc.  G.  EL  B.  Pritcuktt. 

London,  W.,  Nov.  19,  1891. 


MAGNETIC  RELUCTANCE.* 

BY  A.  K.  KKNNELLV. 

(Continued  from  page  4^3.) 

Fig.  5  shows  that  the  minimum  reluctivity  for  soft  iron  is 
about  015  M.U.,  while  its  initial  reluctivity  is  about  3  0 
M.U.  The  critical  value  of  H  is  also  in  the  neighbourhood  of  2. 
If  any  critical  H  can  be  said  to  exist  for  glass  hard  pianofoiie 
wire  it  would  be  in  the  neighbourhood  of  35  units,  and  every 
description  of  hard  or  impure  iron  met  with  in  practice 
not  containing  much  manganese  appem  to  have  its  critical 
H  between  these  limits.  These  reluctivity  curves  also  illus- 

*  Pnper  read  before  the  American  Institute  of  Electrical  Engl- 
oeers,  October  'J7,  1891. 


trato  perbape  more  clearly  than  any  others  the  leading 
features  of  Ewing's  theory  of  macnetisation.  There  is  first 
the  initial  stage  of  diminishint;  reluclinty  during  which  lh« 
imaginary  molecular  magnets  are  being  detlected  from  their 
original  configurations,  then  a  short  critical  range  of  mag- 
netising force  in  which  nearly  all  the  original  groupinjn 
are  disrupted  at  the  point  of  lowest  reluctance,  and  finally 
a  steady  increase  of  reluctance  as  the  molecules  m 
gradually  forced  by  increasing  magnetic  stress  into 
parallelism. 


Fia.  5. 

This  bilinear  characteristic  curve  of  reluctivity  is  not 
confined  only  to  iron.  Fig.  6  shows  the  same  general 
outlines  in  the  case  of  nickel,  taken  from  the  observatioD< 
of  Rowland  and  Ewing.  Here  the  initial  reluctivities  are 
higher,  and  the  descent  to  the  critical  points  much  sharper 
than  in  iron,  while  the  ascending  lines  are  also  steep  b«t 
nearly  straight. 

Taking  the  equation  p  =  a  -f  6H  in  the  ascending  curve, 
the  first  term  a  only  disappears  in  one  known  instance- 
that  of  nickel  under  a  mechanical  stress  of  19 -8  kilogrammei 
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per  square  millimetre,  or  28,1601b.  per  square  inch— u 
seen  in  Fig.  7,  taken  from  Ewing's  results.  The  lowest 
ascending  curve  prolonged  downwards  almost  meets  the 
origin.  Consequently  the  tlux  equation  for  such  nickel 
would  be 


^  "  6H  ~  b  "0-O00177  "  ^'^'^^ 
and  this  flux  is  practically  constant  for  any  magnetising 
force  within  further  conaiderable  limit*,  represeuting  earlj 
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satunition.  The  inflnonco  of  compression  in  diminishing  the 
relucui.t;e  of  nickel  is  clearly  shown  in  Fij^.  7.  The  critical 
roluctanco  is  gradually  diminished  by  the  streM  Applied 
from  li  fiM.U.  at  H  30  to  2  0  M.U.  atH  12, 

Fig.  8  givM  the  corrcs{>oiulii\g  corves  for  eobalt  The 
game  feattires  are  again  obsarvable.  Only  in  one  caae,  that 
of  cast  cobalt  at  230deg.  C,  is  there  any  considerable 
deviation  from  a  straight  line  in  either  rise  or  descent  from 
the  critical  segment  of  the  currc,  and  this  repreaents  a 
series  obserred  by  Bowland  under  soDoe  expflriDMntal 
diffieoldes,  and  aUiuled  to  as  aomevbat  doubtful 

We  hare  now  examined  the  reluctance  of  the  three 
magnetic  metals  collected  from  all  the  bcst^known  experi- 
mental observations.  In  addition  to  these,  it  appears  that 
evorj  nliable  series  of  tabulated  results  for  iron — pure, 
impnn^  ca»i  or  forged— exhibit*  the  aame  traes  of  bilinear 
reluetenee  referred  to,  H,  between  sero  $XM  ISO,  although 
in  very  hard  or  impure  specimens  there  is  no  clear  indica- 
tion of  a  critical  point.  This  assumes,  however,  that  the 
obMmratioos  are  not  vitiated  by  residual  magnetism.  For 
MBUPple,  the  curve  obtained  by  plottiag  the  rehictivities  of 
ceitiron,  as  (quoted  by  Silvmnne  Thoupaon  from  Hopkin 
son's  observations,*  differ  considerably  from  this  type  ;  but 
the  difference  appears  to  be  accounted  for  by  taking  the 
mean  between  ascending  and  descending  values.  The  bal 
listif  met1ii>d  of  moa-siircmcnt  with  anchor  rinps,  in  which 

*  Silvanna  Thoupaon,  "  Uynuno  Eiedric  MAchmery,"  p.  302, 


the  progress  of  the  magnetising  force  takes  place  by  extend- 
ing reversals,  gives  reluctances  that  appear  to  bo  as  nearly 
linear  as  those  which  are  obtjiined  by  a  single  increuHing 
amplitude  of  magaotisatioo,  the  iofluence  of  bjsteresis 
bemg  appenntly  nearly  aniform  in  ntJo. 


INSTITDTIOII  OP  BLECTRICAL  BNOINBEBS. 

DISCUSSION  ON  THE  DESCRIPTIOK  OF  TlfE  STANDARD 

VOLT  AND  AMPKRE  METER  USED  AT  THB  F£RRY 

WORKS,  THAMES  DITrON.  Bv  CMtxai  H.  R.  Saifur. 

lIlttBtR,  alil»F.  y.  ANDnam,  Aibociatk.   A  utkoritd  aXutnet. 

Mr.  OUlMrt  X*pp  said  he  understood  that  the  plntinoH  nheetii 
of  rbeoetAt  A  wero  Botnetirnes  qsed  fivo  in  aerieH,  an  in  Vi^.  2  of 
tho  |iap«r,  and  eometimaB  five  in  parallel,  and  he  would  Uke  to 
know  bowfeliechBiige  waaelliseked  with«nt  intradwilni;  imkaown 

roaiHtiincw. 

Prof,  Ayrton  said  be  was  glad  to  see  that  the  niitlior^  weio 
siipportora  of  tho  cieHexional  mofhtxl  of  iTica<(uring  ivihik-tch  fuid 
vnlth  in  preferciioe  to  tho  zero  incthr>l  i>o  ofti-n  iiduiite<l.  He  was 
p&lticulnrly  intorenrfMl  in  thn  miittor,  for  frvenil  y»-'iir><  ii^';o  ono  of 
the  authoi^  Wfv<  stn.iri;;ly  0|i(>r>atxl  to  (letli-viorifil  pyptf-mn.  Hih 
eonversion  he  (frof,  Ayrton)  conniiii;rtxl  u  jfreat  triuinjili.  Ho  wa» 
lirinly  coiiviiico<l  of  ilJ*  sii(>ei iority,  Init  iiixlend  of  dwoIHii^  on  itn 
conveniences  would  ineruly  refer  tlic  nitje;in^;  to  n  roinuuiniea- 
tion  by  Prof.  Perry  in<i  hiinpolf  which  wnx  inmlu  to  the 
Physical  Society  early  in  lit69,  and  printed  in  the  ElitiiiaU 


520      THE  ELECTRICAL  ENGINEER,  NOVEMBER  S7,  1891. 


Mitgkmt  fbr  MMoh  M  aad  ll«Mh  8th  ot  tlwi  year. 
The  many  adnatafai  of  d'AnooTil  fpdTCiMMMtan  ai  ataadard 
Mnmeteni  and  volmetoi*  ««re  tb«a  Mk  forth,  and  deaoripUon 
of  itandard  instrumenta  nveii.  There  were  Beveral  poinU  in  the 
Not  paper  with  which  be  diflered.  In  th«  first  place,  he  would 
to  Knov  why  galvanometers  of  comparatively  hi|;h  renintance 
mdi,  ud  why  thoy  were  wouna  with  co[)(X!r  ?  For  the 
current  meaaaremente,  a  low-resUtAnce  inRtrumont  would  have 
been  decidedly  preferable,  and  both  galvanomotor))  ou^ht  to  have 
been  woand  with  platinoir).  The  am|<ere  mft<^r  would  then  rcxiuiro 
no  correction  for  cLuti^rci  of  tor:i(K-.-ucurc  uf  (ho  roo;n.  He 
enquired  whether  any  rnKscuil  jinangempnts  had  been  iwloptc<i  to 
tnaito  the  detlectione  of  tlio  ^-.iU finometor  proportioDfil  to  the 
oarrenU.  PutUoK  curved  pole-pieoea  on  the  magneta,  and  allowing 
tht  oofl  to  hiDg  iMiljr  fioB  tha  lop 


Fio.  2. 


the  dedrad  remdk  T»  itartnt*  th«  diffennoA  la  tho  colibntioa 
produced  tap  thflM  datiOM,  ha  ■hmnd  tiModilNiiitiOMot 
)  originally  aiiailbr  torti  iiiif  ito  nno  of  wUgh  hod  boon  olloivd, 
00  above  doocrihod,  ood  Che  other  Mt  oatoocihed.  The  eorvo  oc 
tho  former  iaetraaMot  woo  etnight  for  deibetione  all  aoroie  a 
nolo  SflL  flliL  hog  within  0-15  per  cent.,  whilst  In  the  latter  the 
doTiotion  otaoontea  to  about  2  per  cent,  in  the  sAtno  range. 

Replying  to  a  question  from  Mr.  A.  P.  Trotter,  Wwut  Afrtoa 
said  the  Rcale  diatanoe  of  the  proportional  galTanometer  WOO  6ft. 
He  thought  the  authors  of  the  pai^ier  had  overatated  the  roofe  of 
their  am|)ore-ineter  by  giving  it  aa  from  A  to  1,1(10  am (lereat  for  the 
former  current  only  pave  a  deflection  of  about  onu  ttiouwindth  of 
ibi-  of  the  scale,  and,  therefore,  could  not  bo  iiuxviu  od  with 

any  approach  to  accurary.  Referring  to  the  voltmeter  instrument, 
lie  enquired  whether  tho  error  introduced  by  nhunting  jxirt  of  the 
I)Otcntiomctcr,  P  (Fig.  4  of  iia|ier),  by  the  galvanometer  and  rcsist- 
anre,  R,  had  been  allowe<l  for  ;  in  i«omo  cai^  given  in  Table  II. 


neglecting  this  would  intro<iuco  an  error  of  U°5  {K-r  cent.    He  wa- 

5£ 


Ro.4. 

ol  ffMm  thok  otOBdard  tnatnnnenta  for  workshop  or  factory  uae 
■hooU  loqoirO  no  oonetanta,  and  no  adjustmenta  of  remiatanoen 
to  vnrjtbe  oonatant,  but  that  different  ocalen  should  be  used, 
Oaob  gradnated  to  read  directly  and  tho  re«ii$tanccs  altortxi 
automatically  by  the  act  of  changing  the  scale.  Such  an 
arrangement  wao  fitted  up  three  years  ago  at  the  Acme  Works, 
•ix  scales  being  moantea  on  an  hexagonal  roller,  tho  taming  of 
which  automatically  inserted  the  pro|ier  re.tistanoe  in  series  with 
the  d'Arsonvftl  gnU anonioter  to  make  the  e<jrrci«{K)nding  Scale  read 
auipett-M  Ol  voli.j  iliu_-(  t-  Only  one  woale  wjih  visible  at  one  time, 
so  there  wan  no  iKissibility  of  mistake.  \Ve«koning  of  tho  mairnetfl 
was  compensated  by  a  ma^notio  shunt  provided  with  a  tine  adjust 
ment.  S|i«iakinu  of  the  chanee  of  sensibility  of  d'Ar>onvai 
fjulvanidin  tnrh  with  tiiii",  ho  said  that  of  the  two  inBtruii.i  nts  nt 
the  ("etitiai  Institution  iibove  referred  to,  tho  original  form  hud 
changed  more  than  3  (lor  cent,  in  throe  years,  whilst  the  modified 
form  had  remained  [wrfectly  constaot  since  the  alterations  were 
made  about  two  years  aga  The  BhoQBO  ol  iwoiblllty,  he  beliered, 
was  due  to  the  oxidatioo  of  tho  - 
tho  other 
iMripthod 


aupeoeioo  wires. 


CRYSTAL  PALACE  ELECTRICAL  EXHIBITION.  1892. 

.MEfrriNi:  AT  THE  MANSION  HOUSE. 

A  meeting  of  llie  Honurnry  Council  of  .Adviee  in  connecUon 
with  this  exhibition  was  held  at  tho  Man.«ion  Houf>e  on  Wednev 
day  afternoon,  under  the  presidency  of  the  Right  Hon.  the  LAfd 
Mayor  (.\ldennan  Evansi.  .Vniorii.'  tho-c  present  woie  ProL 
\V.  E.  Ayrton,  .Mr.  Shelfortl  Hidwell.  Mr.  .1.  1.  Courtenay,  Mr. 
R.  E.  Cromiiton,  Mr.  J.  E.  H.  (iordon,  Mr.  KiliiDgwerlh  Biwige^ 
Prof.  D.  E.  Hughes,  the  Duke  of  Marlborough,  Mr.  W>  VooiOf • 
Mr.  W.  H.  ProMe,  and  Mr.  Alexander  Siemens. 

The  Ctatroua  called  upon  Kr.  Owirce  T.  Bolt,  who  mU.  t^ 
inthoobsenceoftboHon.  O.  J.  Monson,  ehainoao  of  tho  Or7«ol 
Polooo  Company,  it  devolved  upon  bbn  oo  dopaty  ctetonaato 
olTer  tho  Lord  Mayor  their  oordlol  Ibanks  fbr  nreotding,  and 
giving  them  an  opportunity  of  mooting  there.  Ho  bad  aloo  to  m 
on  behalf  of  the  company  bow  mnch  indebted  tboy  wore  to  tM 
committeo  of  the  Eleotrical  flection  of  the  LoodoD  Chamber  of 
Conuneroe  for  attending  that  meeting.  It  was  a  very  happy 
augury  for  the  future  of  tho  propose*!  exhibition.  He  then  askt^i 
the  secretary  of  the  Crystal  Palaoe  Gomnuiy  (Mr.  William 
<iardincr)  to  read  the  following  lOport  ot  UO  dllOObOU  tO  the 
hooorary  oouncil  and  committee. 

Tho  CryHtal  I'alaco  haN  Leon  intimately  rtS»<oci  ite»l  with  the 
early  intro<luclion  in  tfu-  country  of  what  may  bo  called  the 
modern  application  of  electric  force,  by  means  of  tho  electnc 
exhibition  of  IHHl,  the  directors  considered  tho  advisability  of 
holding,  when  the  time  should  be  rifie,  a  second  exhibitlaa  ia 
furtherance  of  the  scientific  knowledge  and  industry  of  tbio  te* 
portent  subject.  During  t  fie  \xiat  lU  years  eoormous  otrldoo  haro 
Doon  made  in  electrical  euginoering,  and  olectrioity  bao  fbmed 
tbo  oobjoatflf  kgiolatlaB  in  tho  Bhotrie  Lightins  Acts  of  1882^8 ; 
bat  althoiogb  atoeb  boo  beoo  oohheod,  it  is  highly  probable  that 
the  great  majority  of  the  Britirii  pmMfe  0I«  oWl  unaware  of  the 
vast  extensions  aM  present  developniooto  of  this  important  branch 
of  ooieoce.  Electric  lighting  in  1801  was  oommerciaUy  suol  ussfid 
only  to  a  limited  extent;  after  years  of  scientific  research,  bow. 
over,  experiments  have  culminated  in  important  inventions, 
and  leienoe  has  now  placed  the  industry  in  such  a  |iositi  n 
that  electrical  onginecrmg  is  cnixible  of  universal  adaptation. 
The  machinery  of  the  forni.-r  exiiibition  was  coiniiarativoly  HmnU, 
and  the  liir;.'est  unit*  of  that  |>erio'l  liavc  been  t;rerttly  evr-oodci, 
but  w!i;il  iH  ^till  ti'.ore  im[>ortant,  cc'iiu/Uiy  bus  fo  mu-  li  iiiipn:>vfd 
with  Ibis  increase  in  size,  that  an  csticiency  of  S<»  jkt  oent.  hiis 
now  l>een  increased  to  94 or  !)6  jier  cent.,  thus  making  tlic  dyniMiio 
a  biglily  efficient  tniicbitie.  The  forthcoming  exhibition  will  afford 
I  fa»-ourablo  op|K)rlunily  for  l  onducting  test  exjK.'riments  :  arid  it 
i.s  believed  that  te-t.s  undertaken  at  the  present  time  by  a  jmblic 
body  will  be  of  great  service  both  to  the  scientific  world  and  to 
the  industry  at  large.  The  introduction  of  electrical  engineering 
iios  very  materially  affected  the  oomtmction  of  eogineo,  oo  thot 
liigh  s|ioed  machinery,  formerly  coooldored  of  an  nn< 
nature,  hae  now  devouiped  Into  a  bow  tarpo  of  oogioo^  with  m  i . 
v'reatly  exceeding  thot  m  farmer  oae,  wbue  tbo  eoonomy  is  cempot* 
able  in  every  nipect  to  that  of  the  older  types.  The  same  poricid  of 
time  has  oAirdod  opportunitiea  for  introducing  and  perfectiog 
diBtributing  apparatus  which,  at  the  time  of  tbo  nrst  introdootbiB 
of  electric  lighting  and^motive  power,  was  in  an  imperfect  otota 
The  working  out  of  complete  qrotooM  of  culverts  an<i  other  meone 
of  laying  cables  throughout  oar  itreete  is  a  matter  which  boo 
received  most  careful  attention,  and  has  now  been  brought  to  an 
advanced  stage  of  ]>erfection.  The  loss  throngli  inferior  insola- 
tion, ow  iiitj  to  tho  unknown  conditions  liy  which  the  supply  of 
tDwn.H  wfiLiM  be  ^ovenifd,  w  .1.-'  Kullirirnt  to  make  the  early  di.-ii  i- 
liii'ton  uf  electricity  a  jutijei-l  o!  doubtful  economy.  The  intro- 
duction and  [icrfocting  of  the  tifin«foniier  system  of  distril<iitini» 
alternHtiiif,'  current*  is  a  matter  of  immense  imiwrtance,  affordirij; 
11"  it  does  a  ready  mean."  of  applying  electricity  in  an  ecMHifimn-.i! 
manner  for  the  lighting  of  large  are.is.  A  similar  advancement  in 
Hpparatns  in  connection  with  tiouito  «ork,  as,  for  instance,  incan- 
descent lampo,  fittings,  switches,  fuses,  etc.,  has  placed  those 
inportoat  parla  of  a  complete  system  on  a  t' 
moraal  bada,  and  eoonomy  under  each  head  has  boeol 
Fran  ooooideratioB  of  tho  aboto  tuto,  tho  dboetoro  oonoidered 
that  tbo  nreoent  wao  on  opportono  laonont  far  oooe  oaain  thiowiaK 
open  the  Palace  for  the  porpooes  of  an  eloetrical  oxubitfam,  thas 
affording  an  opportnnlt]r  for  the  pabllr  to  ne  the  latert  adroBoee 
in  electricity.  Tbe  exhibition  ol^l8ftI  is  recognised  as  the  pinocwf 
of  electrical  engineering  in  this  country,  and  itis  c-onfidentlybolioved 
that  the  exhibition  of  1S9*i  will  be  remembered  in  history  as 
showing  that  the  infant  Electra  has  grown  to  years  of  maturity, 
and  is  ca|iable  of  further  aiding  science,  commerce,  and  the 
world  at  lar(To  The  fi>r(hconiing  exhibition,  which  will  be 
opetie<l  on  .I.'uni.uy  I.  1>^!''.',  iniy  be  conveniently  divide*!  into 
three  i^real  dr.  imm-.  i  a  >  if  u  iiii  h  ill  be  subdiv>vl<^(i  intii  se<rtioti>. 
Tho  first  <ii\i-ii>ii  \\  il!  re-jiie-'cnt  tin,' iiuMlern  form  of  he.Tvy  clenirii';d 
un^jinceritiv  nuw  ustsl  for  i  hotric  lighlini;,  under  whii  li  will  l-« 
shown  tlip  l«ie..*i  and  nio»t  iipprove<l  nia<:bincry  f^ir  generating 
jHiwcrful  rurrciitsof  elei'triri^y.  'I'liir  rli\ision  will  include  all  kinds 
of  dynamos  for  continuon.-  and  altt;rnatiiig  currents,  driven  by 
powerful  Htentn  and  km  enginesof  latest  desijin,  in  all  apgr<.gating 
about  1,M0  h.p.  The  so<xmd  division  will  bv  devoted  to  the 
otiUaatioB  of  electric  ourrent.s  other  than  for  lighting,  each  as  tbe 
of  power,  tho  application  ol  electromoton  to  railwax-s, 
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•mclUng,  wddintr,  »od  the  storaft*  of  «leotricity.  The 
third  diviaiOD  will  include  the  Konention  and  uUliafttion 
of  clecU-ic  current  from  primary  batteries,  in  OOQMoUoa 
with  telephony  (includitig  x^vit<;h^K)ftnl^•  niid  connectiooH 
for  citiea),  telejjrapiliy,  as  ui-od  for  land  niid  aubmarine  [mr- 
poscf,  elwlricity  in  therupeuticf ,  ftnd  for  other  i)Ur[io>^c-<.  Tim 
S(«ice  .iviiilal.ilo  fur  thn  abova  pur(i08e8,  lhou^;li  large,  liiL-  bei  u 
over  applied  for,  iimi  every  eection  of  the  industry  will  be  well 
re|>reMDted.  In  order  to  add  to  the  value  uf  the  oliicial  caloloffuo 
of  exhibits,  the  director*  have  decided  to  introduce  descriptive 
articlei<  at  iho  comnu  ncoment  of  tJich  wjctioii.  The^'e  ur'.icic:'  «  ill 
be  written  in  iiofi  technical  language  by  an  olcctrical  oiij^'intiei  of 
experience,  »o  that  the  public  may  be  able  to  understand  more 
faUy  the  meaning  of  the  various  exhibita.  Invitations  will  be 
iMmod  to  public  bodiaa  thnMehoat  the  (Jnited  Kingdom  to  vi«it 
the  wthibition,  whom  the  wMiu  ayatota  of  •laotric  lighting  will 
Iwoa  viaiw,and  iBlUt4inolioa«loMTCnrgiMtiaTiDgof  apanaa 
totlMaatlMrltiaawilllMWkeladt  aai  dmm  advantagae  rnaat  alao 
•oerM  Tha  mAn&ar  in  wbuh  tbe  prapoaal  for  this  exbibitioa  has 
hmm  neaivad  and  rapportad  by  alaotrioal  ai^riiMara,  tfaeaaaiaUuiea 
•Btio^patad  from  the  Uonorarr  Council  of  Advioe,  from  tbe  oom- 
mlttoo  eppointed  by  the  LonJou  Chamber  of  Commerce,  and  from 
tbe  InatUntion  of  £lectrioal  Engineers,  all  justify  the  belief  that 
even  more  interest  will  be  shown  ia  the  present  enort  to  populariae 
electric  lighting  and  electromotive  power,  than  was  evinced  by 
the  public  in  this  successful  exhibition  of  IHSl. 

The  CluUrman  said  they  had  lii>t«nod  to  a  very  interesting  rei>ort. 
He  dettircd  lu  my  ihul  he  uelconuil  tlmm  there  mo^t  heartily  and 
most  thoroiij/hly,  aii'l,  in  venturing;  'o  nllL-rii  few  remarkM,  iip  might 
at  OMC«j  w«y  ili.it  lhiji4|;h  he  could  t'l  iti^-  no  s'-  uiaKu-  know  lc>iij,'f  to 
bear  on  the  matter  before  the  meul  iri^,'.  he  ruulii  at  all  ovcntw  bring 
a  commercial  mind  to  bear  on  the  huti;tM't,  of  oleclric  lighting.  He 
regarded  thin  movement  of  thcira  iu«  \ery  important,  and  a  step  in 
thn  ngh;  ilirection  ft  waa  not  a  day  too  toon  to  enter  upon  such 
an  exhibition,  and  he  would  congratulate  them  on  the  stop 
thn  had  takea.  Naturally,  the  chief  magistrate  of  the  City 
of  lioadoQ  moat  be  considerably  interested  in  whet  afliDetaa 
the  lighting  of  th*t  gvMifc  cttgr.  B»  aaid,  with  vmy  graat 
regret,  iliat  tbev  ia  tm  Ci^  ««•  Mid  had  been,  tnm  wiona 
oaaaaa,  axtrameiy  hat^ward  ia  ib»  amemaat.  But  he  trnstad 
that  the  pest  would  be  ooneoted  elmost  lauBsdiately,  sod  that 
the  light  of  the  future,  the  eleotric  light,  would  be  adopted  in  a 
paactica)  form,  and  that  they  would  bo  enjoying  the  luxury  and 
coBfort  of  it  soon.  Not  only  was  be  interested  in  the  lighting  of 
the  Ci^,  but,  as  he  would  shortly  hare  to  come  into  residence 
tbara^  he  was  naturally  very  desirous  to  secure  the  comfort  of 
electric  li(^ting  for  the  Maneion  House.  The  highly  interoeting 
report  they  haiT  lintenod  to  i«aid  that  electric  lighting  in  Ishl  (the 
d.ile  <jf  the  tirst  Palace  KU-i  t  i  ioul  Kxhibition)  wan  coiniiiri  uinlly 
■ucceaaful  only  to  n  limited  extmit  •,  after  yiians  of  ncicntitie 
resenrdi,  howeMji,  e\|M'iimentH  had  euhuiiiatcd  in  im|.>orlaiit 
ln\entionsi,  and  bcieiico  hud  now  pla<  rd  the  industry  in  «uch  a 
ponitioij  tliat  cle<-tiual  engiucoriiig  v.iif  <-ii)iable  of  iiniverNd 
adaijUtUoii."  Xhut  hiik  very  Mitixfaciory,  and  he  took  it  that  the 
•sfalbithni  they  would  ithortlv  aeo  would  go  to  coolirm  thi.t  Ntate- 
maotk  The  report  went  on  further  to  state  that  it  was  confidently 
believed  that  the  oxbibitiou  of  1892  would  be  remembaced  in 
hirtonr  as  showing  tliat  tbe  infant  Electtm  had  grown  to  yaara  of 
nataaiar,  aad  waa  eanaUe  al  farther  aJdiM  aaiaaa%  eaaMMW, 
aadOw  mid  afchiRe;  that  the  fbrthooB^  aihlUtiaa  wwiM  he 
opaoed  on  Jaaoaijr  lati  11102,  and  would  be  divided  iato  three 
ipeet  dMaiaaa,  eaoh  of  which  would  be  eubdIvMad  into 
■eetions.  It  was  ahto  worthy  of  note  that  the  re|iart  upoke 
of  the  Hf^Mkco  avuilnble  for  exhibits,  though  large,  as  having  been 
over  applied  for,  and  every  iiection  of  the  industry  would  be  well 
repreeeiitod.  It  coneUided  by  «aying  that  descriptive  articles 
would  bo  addoil  to  the  catjiloguo,  and  that  then.'  articles  would  be 
written  in  non  techniral  language  by  an  eleetrical  engineer  of 
experience,  no  that  the  public  might  be  able  to  underritund  more 
foUy  the  moaning  of  the  various  exhibits.  So  far  ax  he  could 
judge,  they  seemed  to  intend  to  enter  into  that  oxhihitiun  with 
careful  thought  and  attention,  and  that  it  wai*  their  desire  to  make 
its  thorough  8ucce<w<.  They  ha<i  his  be«t  wishex,  representing 
the  dtiions  of  London,  that  it  mi^'ht  Ixs  a  buocc^h,  and  anytinng 
that  he  could  do  as  chief  magistrate  to  assist  tbe  movement  Moukl 
be  forthcoming  on  his  part  moat  tiedHy  ead  aianeralj  Ha  woahl , 
aow  call  u|>on  Mr.  Preeoe. 

Mr.  w.  H.  rreace  aaid  ha  bed  baaa  aiked  to  brine  before  the 
oieeting  a  propoaitioa  or  »  laeda  of  qgnaideriaB  the  oaat  way  of 
making  the  forthcoming  exhibitioB  of  aointme  moa,  Dofias  the 
past  10  years  very  great  progreaa  had  baaa  ladahetb  ■olentMcslly 
and  prsctioally  in  applying  electricity  not  akme  to  the  parngaaa 
of  light,  which  at  the  present  moment  was  probably,  after  the  Mid 
Mayor's  remarks,  in  everybody's  mind  ;  but  also  in  tranendtting 
spaeoh  to  distant  places,  in  utilising  the  waste  poweis  of  aatare, 
ajidin  the  shape  of  a  new  child  that  was  going  to  perform  a  very 
important  function  in  tbe  future— vix.,  the  uevelopmont  of  beat 
in  places  where  the  morlc  of  pro<lueiiig  it  now  w.-ut  most  objection- 
able. In  the  exhibition  they  would  have  nio«4t  of  the»<e  ihingx 
brought  before  them.  In  fact,  tlio  practical  aiifilioition.-.  uf  elec 
tricity  to  iho  want*  and  purjionoa  of  ituinkiud  i>eoiuod  oul\  to  be 
limitcil  by  the  inventive  gcniun  of  those  engaged  in  litudy  iiig  this 
wonderful  science,  and  tlic  limit  of  the  demand  for  those  applica- 
tions seemed  to  bo  thu  ignuraneo  of  the  public.  It  waw  by 
educating  the  public  in  the  knowledge  nucii  aiiiiliriuioiiK  tlmt 
exhibitions  of  this  class  seemed  to  du  more  ^ixkI  than  anything 
else.  An  exhibition  like  that  at  the  Crystal  Palace  took  the  place 
very  mncfa  of  an  edncatiooal  eatat>li»haMot,  whilst  experts  had 
IlieaMaMthioaBhtheaBatatadjrhig  the  atograaa  oiade  by  other  i 
paofb  haw  Mflbi  ottwr  «WMhlM.  ft  M  baea  the  babioo  to 


c&ll  these  exhibftioBB  faitemational,  and  in  1881  that  at  the 
Crystal  I'alace  was  so  called.  This  word  had,  however,  very 
much  drop(ied  out  of  fashion.    The  exhibition  at  Frankfort 

WBK  culled  iuternational,  but  it  really  wok  natiorml.  These 
exhibitioiij*  were  becotning  far  more  uatioiiul  than  intcrnatioiuil. 
Thif  one  at  the  Palace  wouhl  be  national,  and  would  alTord  Knglinh 
engineer?!  an  op|H"n  tiinity  of  comi>aring  prot,'i<.--'  with'iulthe  deter- 
rent elfeclH  of  torcign  tarilfx.  Tney  ha<I  to  hhow  a*  far  ax  |KMsiblo 
the  developmenlH  of  <  leet  ririt y.  They  liiul  ftleo  to  show  the 
efficiency  which  hud  Ix-en  socurod.  Hut  they  had,  more  than  all 
this,  to  bring  forcibly  Ix'fore  the  anentiric  and  l  oimnercial  world 
the  economy  that  been  attained  in  ole<jlric  lighting.  They,  who 
had  «o  often  to  B{>eak  of  tbe  relative  merits  of  gas  and  electricity, 
frequently  bad  their  statementa  doubted,  because  they  were 
unsupiwrted  by  th>  epioioa  el  tboae  who  wore  actual  oaai*  oi 
electric  light,  whea  ha  aaid  than  thafe  riaetric  light  waa  aow  aa 
eheM  aa  gaa,  many  in  that  rw  twwM  doabt  hie  etataawafc  Ifthagr 
did  ooabi  it,  thev  had  simp^to  aak  their  frieada who  had  adofited 
electric  light,  and  to  comper«theirout-of-{xx;kete.xponM)sfor  deeMo 
lighting  with  the  siime  expenses  for  gas,  and  tbe^  would  fiad  tlie 
dllferenoe  between  the  two  to  be  practically  Now,  it  wae 
sufficient  to  aty  that  electric  light  introduced  no  danger,  no  aoiae ; 
that  it  filled  a  room  with  brilliant  rays  of  li^ht  praotieaUy  without 
beat,  that  there  was  no  smoke  or  dirt  from  it,  and  no  vitiation  of 
the  air  (users  breathed  pure  air),  and  that  there  was  no  destruction 
of  book  bindings.  In  bringing  the*e  matters  before  the  public, 
tlie  pro|iose<l  exhibition  was  going  to  |>erforin  a  very  important 
function  indeed.  The  abject  was  a  sanitary  one,  and  they  could 
not  too  ."trongly  enforce  ujKm  the  LonI  .Mayor  and  the  t'ily  auttio- 
riticfs  the  fact,  that  it  rcjiUy  wah  a  movement  aa  great  an  thu'.  for 
the  puritirjition  of  water  w  hieh  ttiey  had  before  them  v*  hen  ihoy 
endeavourwi  to  force  electric  light  U|»on  t)ieir  niciHtituent?'.  To 
sjwak  more  of  the  sicientihc  Hide  of  the  question,  they  wanted 
to  see  how  far  practice  hod  kept  pace  with  science  at  the  forth- 
coming exhibition.  The  report  spoke  of  certain  test  ex  peri- 
laeata  hahig  otade  with  einibita  at  the  exhibition  and  their 
nSm,  He  ahottfal  propoae  tbe  appointment  of  ao  expert  oom- 
mttitaeot  UgaotleaMD,  wheaedaty  to  weald  ha  to  fttOum  «enr 
nodi  thefueUoB  of  the JerleainmaMreihiMtieae.  ftweeaal 
intended  to  form  a  scries  of  joriea  to  CO  through  the  faiioaa 
exhibits  and  allot  luedaL).  What  the  pifie  was  to  be  he  did  aofe 
know,  but  what  they  had  to  do  now  was  te  see  that  the  elTorts  of 
English  engineers  complied  with  the  requirements  of  soieooe.  that 
their  apparatus  was  the  moat  efficient  and  economioal  that  oonld 
be  produced.  For  that  purpose  they  wanted  teat-roona  wall 
equipped  with  nniMiratun,  and  a  committee  to  carry  out  those 
tc»<t»  who  should  bo  above  suspicion,  and  as  to  whose 
ability  to  carry  out  the  work  there  should  bo  no  doubt. 
With  that  object  lie  had  belli  a.'<ked  tO  prolKwe  that 
a  committee  be  foi  med,  con-'iNt  iiig  of:  Prof.  W.  (Jryfls  Adams, 
P.Sc,  F.R.S.  :  l'r.>f  W.  K.  AyrU»n,  F.n..S.  ;  .Major  P.  Caitiew, 
U.K.  ;  Prof.  W.  CiiKikpj*,  K.R.S.  ;  Sir  James  N.  Douglass,  F.R.S.  ; 
W.  H.  ll'^un,  K«j.  ;  Prof  I).  K.  Hughes,  F.R  S.  ;  Gisbert  Kapp, 
:  Prof.  A.  B.  \V.  Keime.iy,  F.R.8.  ;  W.  H.  Proece,  E«|., 
F.R.S.;  Prof.  J.  Perry,  D.Sc.,  F.RS.,  and  Prof.  Silvanus 
Tliomjpson,  D.Sc. ,  F.  R.S.  His  pro|X)flitiou  was  that  these  gentlemen 
sboold  be  fenaed  hito  each  a  omamlWiee  to  eenry  oat  the  objeet 
refened  to. 

The  l>ake  eHBUhereiulb,  ia  apaahtag  to  the  proposition,  mUL 
there  was  no  deebt  that  this  waa  a  very  important  epoch  in 
electric  lighting.  They  were  within  view  of  the  developaiaiit  of 
a  great  industry,  which  in  iu  time  would  talte  aa  hi|^  a  poaitieo 
as  gas  ha<l  done  in  former  times  for  the  same  purpose.  No  doubt 
the  formation  of  the  proposed  committee  would  give  to  the  forth- 
coming exhibition  au  instructive  obaraoter  which  would  be  vala. 
able.  By  it«  meann  they  would  afterwards  learn  what  were  the 
results  given  bv  the  machines,  and  what  theirprorluct  and  efficiency 
was.  He  would  not  go  so  far  as  Mr.  Preeco  in  saying  that  they 
could  proiluco  the  electric  light  at  the  same  price  as  gas,  but  he 
would  say  that  the  lime  was  rapi<lly  arrivingwhen  they  would  do  ko. 
If  they  could  erect  a  centre  of  energy  of  suflicicnt  size  to  be  able 
to  light  a  Urge  area,  no  doubt  the  primary  cortt  of  pro<lucing  that 
energy  would  bo  very  ranch  lei»»ened,  and  therefore  they  might 
expect  when  the>  hid  -rations,  not  with  .'i(»,iHX.),  but  Mjvcral 
hundred  thousand  lighLs,  that  the  coi^t  would  be  very  largely  re- 
daead.  Therefore  he  wiis  i|uito  sure  electric  light  oom^aanies  were 
goiagto  make  verv  substantial  prolits  on  their  undertakings.  Since 
the  eyhibfthwi  of  IMI  they  hod  made  enormooa  atrides  in  the  pro- 
duction of  aketrioal  energy,  and  they  owed  a  debt  of  gratitude 
to  the  ^tlaoMB  who  had  worked  oat  the  preMewia  thereof 
in  their  laboratoriaa.  They  eoofal  aow  give  unaiiiiwiiilal 
men  certain  data  which  thev  ooiild  take  with  floafldeMe, 
and  on  which  they  could  build.  They  ooald  aak  tha 
public  to  subscribe  to  those  undertakings  with  a  feeling  of  OOOt* 
plete  contidcnoe  that  the  result  would  be  yulisfaotory  to  those  who 
invested  money  in  them.  The  City  ha<l  taken  the  lead  in  encou- 
raging the  elu'Ctric  liL^hung  industry,  and  it  was  now  interested 
in  probably  one  of  the  greatest  lirobleins  which  bad  ever  been 
stalled.  1 1  hail  not  only  given  a  franchise  to  a  public  company 
for  the  private  lighting  of  othocx  and  llou^e»,  but  had  been  public- 
hpiiit<-d  enough  t>i  ]Kit  the  .-ftreet  lighting  in  their  hands  also.  Ho 
ho(ie<l  the  i;otn|m!iy  wtmld  have  the  ple.isuro  of  making  it^f  first 
start  111  ],ri','iti  li;;:itihg  uith  Iho  Mansion  House.  There  Wa.-<  a 
groat  de.tl  o!  vmjjI;  t'l  be  liiitie  before  the  htreets  could  bo  [irofwrly 
lighle<l,  owioL;  to  the  diitlonlly  of  lindiiig  room  tor  the  cables 
beneatil  thetu.  Xhu  lighting  would  be  a  iuiitt<ei  uf  tune,  and  he 
tutiooedod  to  argue  that  if  the  public  ami  the  <  ity  .-vuihontiert  (ihe 
Commissionera  of  Sewers  had  been  indulgent)  would  not  hurry 
theoeav*Wt  Iho  ohanoas  of  the  work  being  an  entire  success  in 
the  «Ml«OWdlM  greater.  Ae  to  the  ooawuttee  to  be  appointed 
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in  oonoection  with  the  exhibition,  he  would  gugf^t  thnt  in  the 
caae  of  any  sxhibit  too  l«te  for  entry  which  micht  buvo  aumo 
iatonrtiDg  and  itovel  feature,  it  might  bo  allowm  to  be  added 
•ItarPWda,  attber  with  the  right  to  oompetA  for  hooonn  or  with- 
eO^W  tiMf  Bi^t  (ul  vise, 

Tho  HUummm  put  the  pmporitiaB  to  tba  mortbg,  nd  ft  wis 

carried  nem.  dii, 

nr.  Rait  Mid  thatk  «n  behaU  of  the  rryntal  Palace  Company  and 
oo  behalf  of  everyooo  than,  he  begged  to  thank  the  Lord  Mayor 
most  oordiolly  for  praridbig.  He  ho\md  tha  exhibition  might  be 
opened  on  the  Ut  January,  and  alao  that  tin  Lord  Mnyor  would 
then  honour  them  with  bin  piewiWO.  The  Moipany  would  do  all 
in  itii  power  to  malce  it  a  «ucce<*s  in  erery  way,  and  with  thi« 
committee  of  experts  buccmb  scorned  aosurod.  The  Palace 
Company  wn.*  mdohtpd  to  ihn  f'ity  of  London  ;  their  intprewt* 
wen;  clo    :  \   1 1'  iL'  1,  unil  won  Id  «*  tiniLi  wt-m  on  become  still  nioro  sn. 

Thp  Chairman,  r(s|ilyiQg.  said  it  ftlfoiile'i  him  very  great  plea>urij 
to  them  ilicrc,  and  he  would  <io  in  his  jiowor  to  further  the 
inoveinont  }Ip  wotild  certainly  do  himself  the  plewiire  of 
fittondinL'  tin'  .  ].i  ninp  oi  the  exhihitioti 

Colonel  Gouraud  addc^l  ii  word  or  two  liasf-d  upon  the 
experienro  of  the  ISSl  exhibition  urid  aridr^KK-d  to  exhibitors,  to 
the  clloci  tluit  they  Mhould  ajicnd  (reoty  at  the  forthromillg 
exhibition,  bernuRe  those  who  had  succeeded  at  exUhUdiOBS  had 
been  those  who  had  spent  their  money  moet  freely. 


OOMPANIE8'  MEETINGS. 


SWAN  UNITED  ELEGTKiC  LIGHT  COMPANY. 

The  ninth  ordinary  general  meeting  of  this  Company  was  held 
at  the  CannoD-atreet  Hotel  on  Tuondnv,  Mr-  .Tnmcj'  Htaata  Forbes, 
chairman,  presiding. 

The  CbiUmum  said  :  Gentlemen,  the  report  and  accotintn  h-\vf 
been  printed  and  circulated.  I  sup|w«e  we  can  take  them  ri<i  b'-in^' 
read.  If  thst  in  yonrpleaswpe  I  will,  in  the  ordinary  oour^o  of  thin;,'<^ 
procccl  to  make  a  few  rcmjirka  u])on  them,  and  prohably  the  niosl 
convenient  method  is  to  deaJ  with  ihd  ligures  first  bcforu  onl.<  rin-.,' 
ujion  more  ^onuriil  ((ucstions.  The  material  thinir  m  thcne  yeiiriy 
aooount*  is  to  ascertain  the  result  of  the  y&ii'»  working.  That 
will  be  found  in  the  protit  and  loss  account,  which,  in  fact,  is  the 
tradiog  account  for  tne  y^r.  It  is  very  short,  very  simple,  and 
Wf  wdlf  oompreheodod.  If  ym  wVX  kindly  follow  mo  through 
the  dciMor  aiao  of  the  aooonnt,  and  thai  through  the 
oiiditar  tido^  I  thJnh  jtm  will  bo  able  to  appraelaite  very  dearly 
ttW  portion  of  th*  «lM«rtakintr  as  a  going  oodokd  for  the  past 
2<ar.  Th*  llxifc  mtry  is  "  Stock ,  October  1  st,  ISBO^  bmoght  forward 
sllilM."  Umb  comos  "  Purchases,"  wbioh  meana  tho  naUrial. 
aad  la  aome  oaaea  the  finished  article  necessary  to  cany  OBOnr 
biudaaaa.  Then  come  the  ooeta  of  the  general  adndniBlralloB  of 
Uw  Company— salaries,  Directors'  fees,  rent,  office  expenses,  income 
tax,  general  and  Law  cbaraea.  Then  wages  and  expenses  at  the 
factory — that  is,  over  and  above  the  mere  cost  of  mntcriikis 
purchased.  It  is  the  cost  of  turning  those  materials  into  u  Male.iblo 
ponimodity.  Theti  thero  i.tdfiprecintion.a  fmnll  amount  written<iow-n 
lu!  ledv;cr  re»«r\  o  ii(;ftin«t  tlio  |Kj8i<ibility  of  bud  r)ebt«,and  then  comes 
the  balance.  On  thoother  iide  of  tho  ncTOiint  in  onrbusinoiw,  "Halm, 
le**  cointni«iiioni»  nnd  nUowiinoes,"  £!.'», :})S  ;  "  Interest  and 
tranufcr  futas"  X1,29(J  ;  "  Utvidead  on  the  f^lmren  of  tho  ( 'omjMsfnie 
til  iM  rale  in  France,"  £1,178  ;  "  Dividend!*  on  almrefl  in  tlie  F.ilinon 
ywaa  Company,  Limited,"  £34,709  ;  and  the  stock  with  which  wo 
closed  up  the  year,  t  he  ntock  on  hniul  of  tnatertain  and  Um|», 
£18,449.  Dealing  with  the  credit  side  oi  lhc>  account  as  presenting 
what  nay  bo  OaDod  a  solid  asset,  and  dealing  with  tho  other  side 
of  the  aeoooot  aa  (eprosenting  the  cost  of  that  asset,  you  will  see 
what  the  hataaee  ft— viz.,  £.^,038.  Now,  of  eounw,  yaa  will 
ebBBCve  at  oooe  that  a  very  Urge  part  of  toe  profit— that  balanee 
of  SMJOSH  representitig  urolii — ia  derived  from  the  investment  of 
your  money  in  the  Kd»on-Swan  Un!t«d  Electric  Light  Com- 
tiany— £.')4,799  out  of  the  £.')9,038  of  balance.  I  think  I 
have  siaid  enough  about  that  until  I  come  to  some  detitils  which  I 
ahall  have  to  deal  with  presently.  I  will  now  take  you  down  to 
the  balance-sheet.  There  you  see  the  state  of  the  share  cikpital, 
which  consists  of  two  classes  of  shares,  uiion  which  difTerent 
amounts  have  been  paid — £5  in  the  cose  of  the  fully  |uiid,  and 
£3.  I<i».  in  thp  ftwfi  of  t.he  partially  r«id  flhtirfls.  The  lotnl  r.Tpital 
is  shown  m  ainoutitini.'  to  t;.'{7r>,ii7l .  W  e  lutve  forfeile«l  phaix?!'  put 
at  CSi.'i.'il),  thiit  beiuf;  the  amount  fxaid  u|xjn  .-il/Ofinunt  and  it|Hin 
nomc  (iroportion  of  the  cjill^  by  people  who  Inter  on  fadt^d 
to  [Kvy  up  tho  ealL-'  wlien  m.ido  :  and  the-'O  nhaies'  we  forfeited  in 
due  eoiirHC  antl  after  iirn|icr  notiee  to  t  tie  [mrtie",  and  they  are, 
for  what  thoy  are  worth,  an  iiscct  of  tiio  C<iiii|iauy.  "  Sundry 
creditors,"  Btan<ls  at  £4,()f2  ;  "  ISalatico  from  previous  account"  at 
£8,451— becauM!  Uist  y<:ar  we  did  not  divide  up  to  the  hilt,  but 
paid  a  certain  dividend  and  carried  forward  this  amount ;  "  Balance 
Drought  dowB  from  the  profit  and  loss  aooonnt  above,"  £39,03ti, 
Baking  the  aom  anaable  lor  diatrihvtloo  £47,4M.  In  thia,  aa  in 
other  oompaatea  who  have  aa  anooal  balaaee  ahaet  and  an  annual 
diefaribatioa,  when  thev  are  upon  their  feet  and  treading  on  some- 
thing like  soUd  ground,  it  is  becoming  the  fashion  to  pay  what  is 
called  an  it\teiim  div  idend.  We  have  done  it  now  for  n  year  or 
two,  and  this  vejir  w  e  paid,  on  May  21,  £11,104  on  account  of  t)ie 
year's  dividend.  Tluu  amount  deductedfrom  £47,400  leaves £.16,386 
to  be  dealt  with  to  day.  On  the  other  sideof  theaccount  you  get  a 
'myatDpleatateiBeotof  thencaitionof theConpany.  YoowUlaae 
that'*Byfigatol  pataot  ligMa  lapwwrtad  by  oharea  in  Bdiio» 


and  Swftn  Company,  shares  in  theComf^pnie  (Ji'-ntrale,  ]>.atents  held 
liy  the  C'on>|jany  for  Germany  as  |>er  Ui*t  bulancc-idicet"  u 
written  down  at  £330,837,  n'ld  if  you  cast  your  eye  .vro^s  the  p:>2e 
you  will  SCO  that  the  paid-up  capital  oi  the  Couipauv  is  i.:^5,Lrjl. 
Aaawming  that  £SSMS7  to  represent  the  value  at  which  it  stands, 
there  ai»  aome  otbar  aaaeta.  By  the  bye,  I  see  "  Additicmal 
expenditure  theraon— aabjeet  tie  raadjoataiaiit  batwawi  tha 
companiea,"  £1 .612.  that  will  make  the  Agar*  fl38.44».  "  Oatla* 
on  factories,  plant,  etc.,  as  per  aoooant*  Maa  depreciation,"  staau 
at  £1.570.  but  I  need  hardly  say  tbat  theadtwu  outlay  has  modi 
exceeded  that  amount,  because  yon  oailBOk  ealabUab  a  factory 
calculated  to  turn  out  any  conaitlerable  santber  of  lun|)c 
for  anythmg  like  £l,uOO.  The  reason  that  amount  la  aa 
low  h  that  for  some  years  we  have  written  off  '20  per  cent,  oet 
of  rcverme  on  account  of  money  expended  in  that  way.  "  Sundry 
<i<'btnr>i,"  £0,545,  exceeds  the  corresponding  item  of  *'8und:) 
<  redilor»  '  on  the  Other  side  of  the  aceoimt  hy  nearly  tJ.ooO. 
"  Stork  on  hand  "  stands  at  £18,449,  brou;;lit  ilown  from  profs' m<1 
ln(.«  aijcount.  "investment*!  in  Pruwian  Consols"  is  £a,l'J(i; 
"  Insejitmonts  in  2^  jwr  cent-  ,"  i'.li.uu,  and  "  t  ash  on  deposit  snd 
in  hand,"  £26,400  N'ow,  iirft  of  all,  what  are  you  going  to  do 
with  this  £.'{6,:<M.  lOs.  Od.  ?  Wh.u  the  Directors  wouldrecommend 
yon  to  do  they  have  set  forth  in  the  ro[>ort.  Theiy  reritc  what  thm 
croiiit  balance  is  ;  tliey  loll  you  tliat  out  of  that  biilanoe  t(i(V 
iiave  already  paid  you  £ll,iu4,  iuid  Ihuy  recommend  liiat  the 
dividend  on  the  year  abonld  be  at  the  rate  of  II  per  cent, 
wbiob  will  leave  eM,976L  fia.  lid.  to  be  paid,  and  will  also  leave 
£8,010  to  ho  canted  fecwaiid  for  the  beaaOtef  the  euneot  year, 
whiefa  ma  will  eae  la  witbla  SttO  of  the  amonnit  we  broe|^ 
forwanf  into  tha  year.  That  aeema  a  recbwewdatUm  ealmr 
imtlllad  by  theefote  of  the  halaaoe-abeet,  and  I  think  yon  wffl 
a^ree  tbat  in  the  poeittoD  of  the  Comnaiw  it  is  prudent  not  t» 
divide  up  to  the  hilt,  aad  tbaNifore  if  toe  year  s  business  hat 
resulted  in  thi!<-  thnt  ymi  oan  pay  11  per  cent,  and  carry 
forward  about  the  fame  balaMO  at  laat  year— it  is  not  so 
very  bad,  particularly  when  jnm  come  to  deal  with  ooe 
of  the  unrealised  items  of  the  profit  and  lose  account,  and 
thnt  j«  the  wfoek  on  Sept-emlxr  30.  ISJil,  ilS,  (49.  1  have  h.-ni 
oueii-iiiii  to  evplidn  iho.  item  before,  and  |*!ihat«  I  had  better  do 
f-n  again,  bt-fauso  thci-e  niectini;-i  arc  only  held  onr«  a  yejir.  un:l  La 
the  cour(«e  ot  a  year  we  know  by  our  tran«fer  lint*  that  the 
proprietors  chaii;;o,  ami  >^oniu,  at  all  event k,  of  theni,  Cieut«  to 
1m?  titiniliar  either  with  the  details  or  tlie  |«rinciples  upon  which 
this  business  has  to  ba  conduetO'J.  It  la  |M.'rfectIy  certain  thai 
these  lamp  companies  cannot  conduct  their  bii?ine*-f*  catiiifncttirily 
without  having  in  hand  a  very  large  umouul  uf  utock.  Th« 
lam|)s— althooKh  they  are  generally  described  as  16  o.p.,  or  8  cu., 
or  some  other  denominative  quantity— are,  in  fact,  greatly  \-ancd 
in  many  {mrticubirB,  And  ealeide  what  yon  BMr  call  the  rcgvlar 
business,  there  are  a  great  nomhac  of  luipa  maoe  to  special  oidtr 
which  Involve  a  great  many  divane  typea,  and  a  great  maay  aab> 
divisiom  of  atoak.  Thie  la  a  diaadvaDtage  in  one  aenae,  bat  aa 
advantage  in  another.  A  great  business  cannot  be  do«M  withost  a 
great  sto^,  and  a  great  stock  means  a  Urge  amoant  of  mooey 
locked  up— you  will  see  £18,449  in  thia  aaaounit.  nat. 
by  the  bye,  may  turn  out  to  be  an  ml  i  antege  tO  thaaa  big 
comijanies.  Having  had  a  start  for  a  term  of  ^'e&rs,  harii^ 
made  a  reputation,  having  made  a  e/irtu^ir,  aocl  being  able 
to  turn  out  rv  larpe  amount  of  lamps,  they  can  do  so  nt  « 
price  at  wl'.ieli  a  t-niall  man  could  not  i>o»^ibly  live.  ThiU 
?itOf  k  of  ISJMKI  and  o(i<i  ("Oiui'Ih  i»  made  up  very  largely  of  lailij*. 
in  round  nunib.-rt  about  fl  it, dm)  of  it,  and  thoBO  lam|n  iirv 
brought  into  r'loek  at  CO»t  price.  If  wo  v»  ere  met  to  day  to  say 
"  we  iiave  ronie  to  the  end  of  our  biisinep-",  we  eould  tu-k,  "  Whii 
is  that  stock  worth?"  "  Uow  many  of  thu.tc  lam[v<  ai-o  -saleable, 
and  at  what  price  ?  "  Well,  if  you  have  ornlito«i  t  he  account  with 
the  actual  cost,  and  you  realise  a  mo<leraie  prolit  on  itai«#— which 
i»,  of  coarse,  what  you  would  do— you  w  uuld  have  all  that  to  the 
good.  Therafiare  what  you  are  dealing  with  now  is  a  (humanly 
apeahing)  ahaolately  aafe  profit  of  1 1  par  eent ,  with  £8,ooo  carried 
forward  Iroia  the  previoui<  year,  and  a  oontingent  value  lyiii); 
dormant  in  your  oonoem  for  realisation  in  the  corrent  and 
future  years— that  is  the  position  of  the  whole  thing.  I 
don't  propose  to  go  into  any  details  of  the  vaHoea  liguraa  oxoept  in 
answer  to  <|uestions,  and  1  would  take  tlie  liberty  of  inviting  am' 
questions  and  criticisms  that  any  honourable  proMietormay  think 
it  necessary  to  address  to  me  as  representing  the  Board.  We  desire 
it.  Now  to  come  to  f>omethin^  ft  little  mom  general.  The  most  satis- 
fjictory  part  of  thiB  ir^iKirt  is  ttie  jjanif^rajih  which  tells  you  that 
the  deeicion  of  the  -Supreme  t'ourt  at  Leip/.ie  in  the  jiatent  ca."? 
with  oertjiin  com[)<inie»  — that  very  lonp  cjx*e  broujfht  Ojjain*'  t-hl' 
("omiwiiiy  ami  their  afjent* — has  now  been  given  in  favour  of  the 
(  omjuvny.  That  in  amattcrof  threat  moment.  Thequeettooindi^pu'e 
wii.* exactly  theeatnca.H  w  .vi  iu  diiiput*  in  England,  when  the  w  iwlam 
of,  1  think,  some  of  the  irontlumBU  fitting  at  thii;  table,  induc«xl  (ho 
Edison  Coro[>any  and  the  .Swan  to  put  their  hor*08  togotJier,  us^Kad 
of  cutting  each  other's  throats.  Oddly  enough,  in  Gormany,  tba 
Edison  Company,  or  those  representing  it,  and  thoae  representing 
the  8waa  Onnpanyi  have  not  been  aUa  tefaUow  ao  wiaeen  eiannii% 
with  the  iv^thnt  fhmy  haw  now  been  in  Utigatfoa  for  mmA 
yaan,  the  Swan  Gonuia^  having  been  hnogm  to  bodi  by  ihe 
Sdiaon  aa  infihigere  of  the  letter's  patenta.  We  never  aaiaadM 
question  In  this  ooanlry.  It  is  not  for  want  of  trylns  on  oar  part 
that  that  state  of  things  has  existed  in  Germany.  We  bare  tned 
to  |>cri<unde  our  friends  there  that  what  has  turned  out  so  good  ia 
Kii^latid  mi^'lit  be  good  in  Germany,  but  hitherto  they  have  not 
seen  it.  The  result  is  that  we  have  now  bera  declared  suoceM- 
fnl  in  the  final  appeal — after  protracted  legal  proceedings 
whidi  will  eqoal  anything  we  know  in  the  law  eoorta  «< 
■ngliiid  tm  iUiMtnitfng  the  Imrls  dafoya.  TiMt  is  to  aay.  tfw 
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S«  ao  Lunp  a»  wc  iimuufa«turu  it  has  been  dccLtrotl  tu  be  au  infnoge- 
meotof  the  Edison  p»t«nta,«nd  we  arefree  now  to(^our  wny  without 
cl>*U«ngo,  witbont  being  denounced  in  ad^'ertiMmenta  and  con- 
vanalioM  as  infringon,  wttlioat  ow  cmfeaam  htiag  ibraafeond 
witfa  prooMdingi,  and  viUioat  v«  oww>i»et  ^ting  thmtenfd  wtth 
dAiBAge*  IB  tiMwraBkof  ourMBfiiMDd  gaO^nf  MtiagmtuL 
That  place*  the  Garman  Iwuiimw  te  an  entirely  different  poaiUoB 
to  wakt  (t  wa«  in  before.  Am  tlie  Diimtora  my  in  the  report, 
**  W«  are  now  entraeod  in  the  oooaldanatltHi  of  the  best  way  to  toko 
advantage  of  the  favourable  pomtioii  thus  created  in  Uennany." 
It  ia  th«  dilference  between  working  In  freedom  and  working 
in  chains,  and  although  the  nature  of  the  Gemuui  Uw 
is  that  the  penalties  upon  people  who  are  wroi^-doers  in 
the  dark,  lut  it  were,  and  without  know1o<1g«,  are  generally 
very  liplit,  » lieti  they  have  been  waniol  tli«t  they  wi-re 
doing  wrong  by  legal  notice,  if  thpy  Mruinuo  ro  to  do,  thoy 
stand  to  be  pretty  lioivily  s;ilto<i.  Ami  llmt  !.«  our  (M.-itioii, 
because  thin  liligatioo  U^gun  i^vcral  years  ago,  ntid  altbuugii  we 
went  on  making  Swan  laiiiL>i>,  uc  bad  alwayi  before  ti.^  tlic  {e:ir  of 
peniU  d»mRg«f<.  During  the  last  year  or  two  we  have  learned  u 
little  by  liiig.ition,  yet  we  wore  fearful  that  noiue  abntriife  [ifiint.s 
Kight  turn  ugiiiniit  us,  M>  we  held  our  handf,  and  did  uul  itunb  uur 
business  wo  tbink  it  nn^^lit  hnvo  )>ecn  [luihed,  and  as  we 
probably  fliull  yimii  it,  uow,  Xbisu  lim  tusxl  paragraph  in  tbu 
report  is  about  our  little  investment  in  Paris.  There  the  snroe 
OOOfliot  is  going  on  as  to  these  patents,  and  about  the  Lime  thev 
ran  oak  aaae  daeWoB  will  be  come  Ut,  That  is  about  tte  EacUw 
«f  tfaa  bniiaan.  Uw  eompan v  thera  ii  not  doing  very  will  booaDia 
they  are  in  litkniUon,  and  auring  that  litigation  everybody  can 
make  lamp^,  ana  there  is  a  cutting  of  rates  going  on.  It  ia  very 
probable  and  possible  that  that  state  of  things  may  terminate 
sooner  or  later.  The  French  companies,  I  suppose,  will  come  to  some 
sort  of  nnderstanding,  because  tnera  is  no  particular  object  in  men 
givine  their  brains  and  their  money  to  manufacture  things  and 
sell  them  at  a  price  that  lea%'es  no  profit.  It  may  go  on  for  a  short 
time,  but  it  is  bound  to  find  its  cure,  even  with  tools.  That  brings 
mo  to  !ho  end  of  the  r«[>ort,  but  I  would  mnkc  tbi>«  obser\'«tion. 
Ilio  Swan  ('onii)any,  you  t^.havc  now  fiot  into  a  [xx-uHar  [lOHilion. 
%\q  have  divested  ounxilvctt  of  imy  eAro  or  trouble  about  the 
worltin^^  of  our  British  patrntH,  and  we  did  tliat  in  \'irtuo  of 
£'Ji)'<,4(«i  shared,  or  capital  rather,  lield  in  t  he  l-di#on-8wan  United 
Company.  I  den  t  know  whether  hunuurable  |iru|iriotorsap|>rei:ii\le 
that,  that  CoRi()aiiy  i»  tluing  very  well,  tluit  in  all  probability  it 
may,  in  the  future  at  all  eventK,  be  tolerably  w  ell  otf.  Like  other 
componieH,  tbcy  lift\o  j;ot  to  face  tlio  dil\erent  stale  of  things 
which  w  ill  ivriye  when  the  jirotceted  yicritxA  rutin  aut.  That  WO  have 
foreseen.  We  Imvc  laid  uui  phui&  oud  established  our  policy  upon 
thia,  that  «•  must  make  hay  while  the  sun  abinea  That  in  to 
••Ar*  we  Boat  taaka  the  best  lamps,  wo  miiat  got  tbe  larKO»t 
dUmliU,  ud  eaUhMah  the  best  repoteMoo,  ud  at  thaaBd  of  that 
UflMb  with  ampla  OMaiiB  and  icooa  oonnaotioat,  wo  nuiit  tako  our 
ehaaoa  with  outer  peoplo.  If  that  poUqr  justified  by  the  result, 
wo  abaU  find  ourselves  in  a  poeitton  to  make  as  good  a  lamp  as 
oan  ba  madOi  probably  better  than  most  lamps.  Woahallfind 
oonolToa  in  posEic<«f«ion  of  a  great  many  customers  who  wUl  not 
easily  be  tempted  to  change.  With  the  capital  wo  have  in  hand 
we  shall  be  enabled  to  prwuce  theeo  lamps  at  a  price  as  low  or 
tower  than  other  peoplo  can,  and  therefore  shall  be  enabled  to  w\\ 
at  a  low  price  witii  a  profit.  In  fact,  it  will  then  mcM\  a  Kinall 
profit  on  a  larpe  qmintity,  instead  of  a  larpe  proht  on  a  Hinall 
quantity.  And  you  will  ivartiei]>atcin  that  uuudiiinto  the  extent  of 
Jl*2<"W,47S.  Vou  are  llie  largest  shareboluers  in  the  unitixi  com- 
i  xiriy.  Wo  {Mkrte<l  witii  aur  business  in  France  for  £.'W,4SM,  ami  they 
have  got  to  moke  a  ti(,'ht  for  it.  But  they  are  very  [xjwerful  jHojtle. 
The  French  are  not  im  methcxlicul  and  llll^'ine»-•"-like  it*  we  are. 
They  BT^  mor©  "cierititio  and  more  logii'al,  but  not  co  [iractii'al. 
'I'hey  w  ill,  I  darejsay,  t-ie  able  to  t^ike  ejire  of  llieinseU  i>  ;  nt  nil 
eventfl,  1  hoiJO  «o.  Tiien  the  only  other  thing  u  ih'us  tlcrnuvu 
bu!<ine.f»<.  ana  this  may  be  n  more  or  less  important  factor,  accord- 
ing to  the  future.  In  proportion  to  its  mugoitudo  it  was  an 
onrnaofHugly  troublesome  and  ddiicalt  aaMor,  Sow  that  ia aatUod, 
and  thoNtoM  it  is  just  worthy  of  ooMidemtiaB  wliallw  it  ia  worth 
wUlo  lor  tho  pnrpoaaoi  adauaiatoriqg  thatportioaottholrairiness, 
all  tho  other  part  being  admintatarod  f or  ua  aithor  by  tha  Edison- 
Swan  or  the  French  (^mpany— wliether  it  is  worth  whilo  keeping 
up  a  separate  company  and  machinery  for  that  purpose.  You 
know  what  we  said  before,  that  when  the  litigation  was  over  it  would 
be  prudent  to  considorwhether  the  Edison-Swan  Company  in  England 
might  not  absorb  npon  fair  terms  the  outlying  business  and  assets 
generally  of  the  Swan  Company.  They  have  a  considerable 
amount  of  money  and  other  things  in  hand  w  hich  cotdd  be  utiU^od 
by  the  Ediaon-Swan  Company  juft  n-i  well  a»  by  the  Swan  as  a 
Separate  adminiHtration.  Of  couree  there  is  uo  p<N»»ibtiit^  of 
enterinn  into  details  about  tlio  matter  now.  The  Eyisoa-hwan 
and  tho  Swan  (^oinfiainy  aro  a  united  bo<ly,  but  thmiph  united  they 
conci.it  of  two  [Mirt*,  and  althou^ii  in  llritain  they  have  ubKolute 
identity  of  buBinunH,  in  ii  question  of  buying;  and  selling  a 
new  bnsinees  they  mi^ht  not.  \Vn  bavii  on  our  Kourd 
gentlemen  impurt«(l  into  ttio  baiipy  family  from  the  Edtsou 
Company  who  are  largely  intercBtod  in  it,  and  they  ropre- 
acQt  ihemsclve*  and  their  co-jjartuors  m  the  Edieon  Company. 
And  we  have  gentlemen  connected  with  our  Board  who 
bold  largely  for  themselves  and  represent  largely  the  Interests 
of  tho  Swan  Oootpanir,  and  wo  havo  thotwht  it  well,  in  order  that 
wa  uif^  bo  praiiand  at  aoma  aarly  dato  to  oooanlt  the  pro- 
pvialOft  on  dotml%  to  aak  two  of  thaeo  gentlomen  on  either  side  to 
■oat  and  tho  qaoataoo  of  fusing  the  Swan  Compoi>y,  or 

tntlMir taking  rrmr  the  assets  and  eutsUmding  biif>ine«(i  of  the  Swan 
~  lot  already  provided  for,  upon  somu  tcruu  that  will  bo 

to  tbo  pcopnttOM  of  both  oompaniw   lb  ia  in  good  I 


buxid«,  and  now  tho  litigation  i«  over  in  Guruiany  it  should  not 
take  long  to  come  to  some  conclusion.  We  honestly  think  that  tho 
time  has  gone  by  when  it  is  necessary  to  carry  on  the  Swan 
Coannny  aa  naanarato  oonoare  merely  for  tho  aako of  oondnoUng 
tlio  GanHB  hndaoaa.  On  tho  other  hand,  tha  Swan  Gbnpaajr 
■Miat  oonaidar  that  the  Oeman  buaineaB  may  turn  ootTory  TalnabM 
and  worth  aondortinff.  The  only  question  is  whattiar  it  ia  worth 
while  to  ke<^  up  the  Board  to  conduct  a  small  busineaa  whan  it 
might  be  done  by  oar  pMtners,  the  £dison-Swan  Company,  Ihopo 
that  principle  may  commend  itself  to  praprioton.  I  inUlMWaHI?0 
that  the  report  and  accounts  for  tiio  year  anding  SOth  Soptamljor* 
IKOI,  be  received  and  adopted. 
This  was  seconded  bv  Mr.  F.  R.  Leyland. 

In  reply  to  a  shareholder,  the  Cbnlrmaa  said  that  their  patents 
had  Dearly  tbreo  years  to  run  in  Britain.  As  to  the  tlennan  liti^^a- 
t-on,  nil  that  had  been  determined  was  that  the  Swan  patent  w  m 
not  an  infrint;eiiieiil  of  the  Edison.  They  had  never  got  so  far  yet 
:\f  to  cHtablash  the  Swan  peteol  aa  a  pateat»  and  he  did  not  ani^iose 
thijy  ever  woold.  Ha  tiian  pot  mo  atoitton,  wludi  wna  oamad 
unjinimously. 

The  Chairman  tlien  pro[)o«ed  tlic declaration  of  tlie  II  percent, 
diviilend  (inclu!<ive  of  the  interim  diviilenil  already  dii'tributed), 
expljiinin;;  the  soiiiewli.it  com;!  •  ■  n  it  L'-:  m  which  it  workcxl  out 
iMii-  share  ens  between  partlyi^ut  and  tully-paid  shares.  The 
figures  for  the  ordinary  part-paid  shares  are  fio>  H/dm  ftc 
and  for  tho  f  " 

This  n 
mously. 

TheOMranaaaidthOMattbnainoaa  was  tbo  iMteoOoQ  of  Um 
retiring  diraotor,  Mr.  J.  W,  Swan,  whoae  name  waaao  woU  known, 
and  whose  xerviooa  to  thO  Company  had  boon  very  considerable. 

He  had  so  idantUiad  hia  name  with  the  Swan  Company  that  it 
seemed  almoat  a  natter  of  course  that  he  should  be  re-elected, 
apart  tnm  eonoidentions  of  fitness  and  a  large  holding  in  the 
Company,  and  as  everyone  knew  great  inventive  as  well  aa  BOat 
business  capacity.  He  would  like  the  proposition  to  OOOOO  irom 
the  body  of^the  meeting  rather  than  from  the  Roard. 

Mr.  J.  C.  Bt«veiison,  M.P.,  tu*  one  who  had  boon  connoctod  with 
Mr.  Sw  nn  iu<  eliairniitti  of  the  Newcastle  Board,  and  bad  dealt  with 
the  mat  ter  of  bis  lamp  frOB  the  lint»  boggod  to  pTOpOiO  Ui  M- 
eleclioti  as  director. 

Mr.  Arthur  TooUi  Heconded,  .ind  it  WO*  OOnM  VOMlmoatly. 

Mr.  Swan  Utiuiked  tho  meeting. 

Tiie  .auditors,  Mctvrri.  Wellon,  Jonet<,  and  To. ,  having;  boon  re- 
ekcteiJ,  a  unanimoim  vote  of  thanks  wns  accortlcKl  to  the  Cliairman, 
who,  in  reply,  Kuid  that  perhaps  it  was  not  iiMumin^'  too  mueh  to 
(Ay  that  ti  they  had  had  leas  heart  or  lees  brain,  ocd  if  thev  had 
not  had  the  sasentiol  condition  of  suooess,  together  with  tlto 
support  of  thooB  whom  they  repreaented,  they  would  not  iuNre 
overoowo  tfaobr  difficuliicH  no  i«ucuc»>-ful1y. 


ful^^jwid  shares  6s.  Hd.  per  sharo.^^  nojid 


TIVERTON, 

The  following  is  the  text  flf  the  Borangh  SnrrciyQr'i 

refwrt  to  tho  Council  : 

To  tlio  Klcctric  IJghting^  Committee  of  tho  Town  Couacil. 
Ceriticnien,  —  In  pre^ciilini;  to  you  my  iiccond  report  on  the 
subject  of  elt»ctric  lighting,  I  have  couaiaered  It  udvittabte  for  the 
sake  of  convenience  to  ineor[>orat<3  the  substance  of  my  tir.Ht  rci>ort, 
dat«d  Docmilier  Ifi,  ISIHJ.  1  have  obtained  iuiormatiou  on  the 
t>ul>Jeei  of  eiectric  li$.'htin^  from  various  towns  in  Great  Britain, 
wbieti  I  have  arranged  in  a  tAbulated  form,  and  in  aooordanoe  with 
\oin  iiii<truc;innH  havu  vi»^itod  various  elect rie  liijhtinn  fUitions  in 
ixtndon  and  other  toM  iis,  and  observations  on  the  ditferent  systems 
aaphiyed  will  be  found  in  the  reijort. 

Proorish  or  Elxotkic  iaaimira. 

PuhUeoitaotrfo  lighting,  while  it  haa  made  enotmona  progroaa  in 
Amerioa  and  other  imrtfi  of  the  world,  has  been  a  movement  of 
slow  growth  in  Great  Britain.  No  doubt  the  reasons  for  this  are 
t  he  i^at  amount  of  vested  interests  it  has  to  contend  with  from 
t  he  faet  of  80  many  of  the  gas  lighting  undertakings  being  in  the 
handt)  of  corporations  and  of  local  companies  ;  anoTalso  on  account 
of  the  severe  regulations  of  the  Board  of  Trade  and  Acta  of  Parlia- 
ment, w  hich  were  promptly  pawed  for  the  proteotioo  of  tl>e  Tarioaa 
itit  ere-HtH  involved,  and  of  thoao  working  and  ntlng  elaetTioity  for 

public  and  private  purporon, 

Thiii  delay  b.i.H.  however,  had  itn  udsantaKcti  ;  it  has  allowod  tho 
KVftemB  employed  to  pitNS  through  tho  ox[X!rimental  .ntaf^efl  and 
tiien  comparative  merits  lobe  more  ftoc  urate  ly  deluruiined  ;  it  haa 
KIV43J1  Lime  fur  tlie  aii|Miratuit  employed  to  reach  a  hi^h  st.-k^o  of 
development  and  to  bo  iruiirovcd  both  in  tlie  direction  of  efficiency 
and  economy  ;  and  ha*  t;iven  an  opportunity  for  those  now  about 
to  en|;at;e  in  elcctrie  liKlitin^  enterprises  to  work  upon  the  experi> 
once  gained  by  Olivers ;  and  I  feel  bound  to  state  In  regard  to  tho 
latter  point  tliat  I  have  liad  ovary  facility  placed  in  my  way  bf 
oOoialBof  ooBpooieaand  oloottioat  oogiiMon  in  my  onquinea  in 

''*^K«areBtpnMOnfc'i^rt'''tow  towns  in  Great  Britain  that  are 


lighted  by  electricity.  They  arc  Tannton,  Bamot,  Waterford, 
Leamington,  Bath,  Bacup,  Barn»ley,  Cambridge,  Fareham, 
Lynton,  and  Lynmouth,  Weybridgo,  and  some  districts  in  London. 
Tortions  of  the  follow  ing  towns  are  also  lit  by  electricity  :  Chelms- 
ford, Kitstboume,  Oalway,  Blackpool,  Greenock,  and  Newcastle- 
on  Tync.  In  the  following  towns  there  are  central  stations 
attOOomfnUy  oarriad  on  for  too  pwrpoeo  of  private  lighting  (moat  of 
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SANITARY  DISTRICT. 


OAS  UOHIINO. 


CiSTOKlVnnr. 
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or  local  board. 

Population  of  sanitary 
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Area  uf 
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£ 
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Tt 
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B 
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S  1  10 

BARNSLSy   

B 

35,000 

2,400 

200 

6 

No 

3/4 

4 

8  8 

6 

CAMBRITX^E 

B 

41.07o| 

3,278 

3,278 

33 

No 

S/10 

S  17 

0 

LONDON  (City) ... 

— 

— 

— 

L.B. 

4,095 

■245 

245 

_ 

2  18 
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50 

No 
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6 
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No 
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4 
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B 
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No 
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No 

.'/ItaMlOpue. 

C 

"i  18 

0 

BOURNKMOOTH 

B 

35,000 

5,506 

5S 

No 

— 
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No 
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No 
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No 
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6 
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1 
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No 

8  lA 

10 
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29 

No 
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CompauM 
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.  ELECn 
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which  aro  saitsbl^  ec|aip^ed_for  |nil>to  j^Wny^j^^^Bourne 


mouth,  Brigbton,  Bradfora,  HwtiogB,  Otidlff,  Bntar,  Bdinburgh, 
Katviek,  OUumplaR,  BhdBald,  WoU^,  and  8k  AwtoU ;  and 
imaiFHiitt  an  oommaBahig  opentioiia  In  Norwidi.  Nortbampton, 
Beamafc  Sontbampton,  Dublin,  and  Glasgow.  In  the  following 
towns  Uie  oorporations  work  the  system  themselves :  Bocup, 
Blackpool,  Bamsley,  Dublin,  (ireenock,  Claflgow,  and  Bradford, 
and  it  in  worked  by  coin|tanic8  in  London,  Bamet,  Bnth,  Taunton, 
Waterford,  Weybridge,  Wokinp.  Chelmsford,  Eastbourne, 
Galway,  Newcantle,  Boumcmoutli,  Hiu<ti)i(^,  Exelor,  Edinburgh, 
Keswick.  Okchniiipton,  St.  AuKtcll,  Kirininghnin,  and  Rowling. 

The  progrcKs  the  electric  light  hafi  nlroady  miMle  hi«  conclii.'*ivoly 
danoBstntad  its  apjiUoaUUty  for  pablio  and  privata  lighting,  and 


and  apparatus  are  continually  takins 
tit  eftoiency  and  reduoe  tb«  oost  itf 


impro%'ement8  of 
place,  tending  to 
pradaeUon. 


The  systems  employed  are  Tarioas  applications  of  ( 

1 .  Low-taosioa.  diraot-oanaot,  tluwwira  < 

2.  HiRh-f     •      -•     -  -    -  - 
bat  tori 08. 

.1.  High  ten.^i'  iii,  al;<:T!i.u  intr '■iirrcnt,  with  IransformcrH  for 
iiicnmlcKcoiit  li;;liting  to  rwluco  the  current  to  low  volCAge  for  safe 

con^uInlltioIl. 

Each  sysUm  has  ita  adraotaBf(aa  and  disadvaatagas. 
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ELECTRIC  UGHTINO. 
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IwtleiieB  in  readiness 
_  The  batteries  then 

ig* the  day,  and  so  assist  the 
(ngnapemr  n  keeptnc  np  thaaopplv ;  the  hatterieavill  also  feed 
iM  mHMdariag  the  night  altar  tlM  beavieat  part  el  the  lighting 
a  ihafc  ol^  Id  the  oaM  of  aUrti^fc  Ugbtiflg. 


-n  Abis  byHiis  BTstem  that  the  lighting  of  the  greater  nambw  of 
towns  is  offoctecl,  and  its  advantages  appear  to  be  greater 
adaptability  to  the  vArions  reaatreiMikta  of  Uia  majortlgr  of  Unnm, 
simplicity  of  machinery,  and  was  ooab  of  iBatellalion. 

While  admitting  that  in  many  toma,  eaperially  those  containing 
deoae  ateaa.  wfaera  tbe  gnatar  ooat  of  inAallauon  is  neceseanly 
not  the  moat  ImportaBfei lteBB«  the  low-pressure  system  is  the  most 
Boitableb  I  am  of  ooinioD  tiiat  the  high-pressure  alternating- 
qfHem  latli*«M  omim  likely  to  be  foowl  bert  foriJie 


'.I.  .^n  i.:ii!rtr[(:-  lump  for  UifhtlBg  an<i  nailing  at  sea 
uid  i&nd  una  for  4aap-aea  AalilBg.  VVitliam  Gordon 
1' rcr  and   Chariaa  llldgela|y,  8.  Mlddla-paTanant, 

XuUtri((bam. 

26.  An  SlSStHC  cablo  SG:iting   for  laying  In  tho    cabli^  for 

taoiia«>t«*lioaae    supply    for   laying    la    ttae  wiras. 

Wii.iniii  (.ordoti  Potter  and  CSMurhe  Mtdgvley,  8t  Middle* 

pavemieint,  Nottingham. 
g&  fmpromowBts  In  magiMtlo  separatera.    William  Dotaiil 

Hoffman,  ft,  Bream's-buildings,  London. 
6Sk  Impmasoota  ia  and  relating  to  aontalta  Tar  alaetrto 

iiaiaitsra.    i^ohn  Cbarlaa  Love,   46,  Soathampton- 

tnfwiiyi^  lifffw^ffBi  (CNmflete  ainaUaatioii.) 


1891. 

1069.  Oa»  ilcLtrlc  llKM^etc.,  lamps.     Brt>olvL-s  and  Ward.  Sd. 

190r>.  Dlstrlbatlag  ol«otrio  onrreata.    Alkiiiooti.  Sd. 

12709.  Baotrle  dletvttmtia*.   Foilbogen.  6d. 

lawa.  Meettle  Meeliteaa,  eto.  Dobrowdaky  and  oihen.  lid. 

1438R.  SMefrte  Botore.  Dymood.   fGnttnaa.)  8d. 

IKV"!  Connei'tinK  eleotrlo  wiroa     Shiels.  8d. 

14764.  Dj'narao-clcotrio     generators,     ate.       M.  Thompson. 

Ml  [..ni-l,l:r: 

16522.  Ktootrtoally  aeUMing  natal.   Thompooo.   (Coffin.)  fid. 
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reqoirementa  of  this  lowii.  I  bane  my  opinion  of  iin  nuitability 
upon  the  (uccws  thu*  hii*  jittcndetl  its  vuse  at  the  townn  where  1 
bsvu  Heoii  the  ^ystpni  in  iijw'r.'ition. 

I  have  Mien  the  viiriuutf  Hysttsiua  in  0|>oratioD  at  the  following 
•tefelom,  of  which  a  brief  doscription  may  bo  of  intoraat  t 

(l.)  T>m  Tkn^ION  DlRKCT-CrRKKKT  SYSTKM. 

St  Janus  and  J'ali  MaJi,  London. — Thi«  ia  a  typical  stAlion  on  this 
By8t«Di  and  ia  eminently  suitable  for  Buch  a  closely-confined  area,  the 
company  having^  powers  for  supplying  the  parish  of  St.  James, 
VVeetminster.  The  dynamos  are  supplied  by  Meiuira.  Latimer, 
Clark,  Muirhead,  and  Co.,  and  Metwni.  Siemens  Bros,  and  Co.,  and 
when  comnleto  there  will  be  12  seta  of  onginM  wad  dyoamos.  I 
■aoertAtnoa  that  the  cost  of  production  per  unit  wild  «t  7d.  was  as 
foUowB:  Coal,  1-uld.;  superiatwidnos,  O-flBd.;  wagM,  1'4SU.; 
MindriM,  O'ild.— total,  'i  ld. 

H^)  HnH-Tamioir,  "Duao^CmatMKTt  warn  SaaoiCDAmr  Bimaus. 

CSkebm,  £omlm.— This  ia  a  ataiioa  worlMd  on  the  principle  of 
ammmalatova  io  aob-atalioQa  at  ▼artona  oonvanient  point*  in  the 
dbtriot,  wblob  an  obargod  at  high  pmmn  from  the  central 
awMrMitWr  atatlon,  tba  ontfant  bafaw  diaeliai]g«i  bom  thm  aocaaia< 
laiton  at  low  pNtaafa^  Tha  mwk  of  Mm  aaranralatora  U  aappla- 
BMDtad  bj  aoatiBaoaa>eBm»t  tmnfianBara,  and  feeding  naina  are 
ma  to  variona  pointa  on  tba  diaebareinK  circuits.  The  mains  are 
laid  In  a  notwotlt  and  are  all  ander^'rouDd.  The  generating 
naofainery  was  supplied  liy  (ho  Brash  Electrical  Engineering 
Gbmpany,  the  wiring  by  the  Oallander  Bitumen  Gompany,  and  the 
aONimnlators  by  the  Electric  Power  Storage  Company. 

JTcnsMflton,  Lontton. — The  svstem  adopted  here  is  very  similar 
tofhaone  previously  describes)  at  CHoIki-h,  Init  the  accumulators 
ON  not  sutxiividcd  at  various  pointH.  1  rua>'  a^y  that  I  have  never 
■eon  aneh  brilliant  and  aatiafaotory  iilamiuation  aa  ae  Kenaiqgton, 
tlw  %litinft  there  having  an  exceedingly  beaatlfal  ofbetw 

(3.)  Hiflu  I'aESHiTRE  Altkrnatino  Citiirent. 

Sardinia-Dtrtet,  LontUm. — A  station  of  the  Metropolitan  Electric 
Supply  Company.  The  whole  of  the  plant  has  been  laid  down  by 
the  Westinghouse  Electric  Lighting  Company.  It  is  a  very  com- 
plete and  typical  station  on  the  alternate-current  transformer 
system.  The  dynamos  are  of  the  Weetingfaouae  alternate-curreot 
type,  and  the  wires  are  laid  aiidec|cnMiiid7  The  lighting  la  oaed 
for  private  purposes  only. 

Wcjit  Rrompton,  Aorit/'<,  .  — The  Kensington  station  of  the  House- 
to-Housc  Klcrtrit^  tJ.'hi  <'imi[i.iny.    This  is  «  yptenflidly  equipped 
station,  tlio  whol'j  uf  the  <lynainLi-i  liein^  iiinforin,  of  the  L'lWiie 
Farker  t_vi>e,  wit'ii  Lowrie  Hall  coiivcrfcrH-    Thf  wiitem  arc  umior- 
ground,  iiixl  tlip  lii^hting  is  at  present  contineil     private  puriKist--*. 

Wr;/hiiil,jr,  Siirr'y. — Tho  streets  of  llii,*  town  hafl  Hover  [ne- 
x-iously  to  bfii>ii  li!,'lit<.d  liy  clci  trie  li^flit,  beon  lit  at  nl!  ;  they  ure 
now  liglitcd  by  111  incjUKiesi'enr  Uuiifk*  of  c]>, ,  each  latnii 
burning;  from  liu^k  to  I  an  .  .l  i  '  ni;  il'2  per  year,  or  for 
the  total.  I  think  the  l.im|j»  are  l<x>  las  iipart  to  f;iv(<  the  pro[)er 
eflfoct  ;  HU(;h  lif;htitig  wouh.l  not  be  (^cxxl  enough  for  Ti^orton. 
Howcvor,  the  fuuk  is  in  the  fewnets  of  the  lauipT'  niid  not  in  the 
lighting  station,  which  i«  ndiniralily  tittf<l  with  t»o  (iynainos  of 
the  ThomBon- Houston  tyjid  by  Nicsar?'.  I>aing,  Wharton,  and 
l>own,  the  engine  s  l>ninp  cinplio.nti?  vfrti<-.'il,  com|K}und,  of  76  h.p., 
by  Browetfc  nnd  Limihiy.  Ttio  wiroH  iirc  overhead,  and  the  glow 
lamps  iixoil  on  bruL-ketrt  l.'ift.  from  llie  ground. 

nttkiu'i,  Siirrti^. — At  J  i  rose  at  only  tirivatc  Iigliting  i"  carried  out 
III  tlii«  town  ;  tlic --treet>^  are  not  lighted.  The  i  1  n m  i  .pjible  of 
guppiviiig It)  c.  [).  himfm,  wiw  manufartiire<i  .uul  v!cctf-<l  by 
Me.-irtrs.  \\'o<>lliou.-<e  ami  H;ivvs()ii.  Tnu  ilyn.-imoM  uro  of  the 
Kni^iloii  tyiK--,  wliich  a4t  clujaitti  tu  be  cupalilc  of  vvurkiiig  arc 
nnd  inr:iiuiL»jL-ni  lamps  at  the  sumo  time-  on  rlitl'erent  circuits,  and 
m  jbviutiiig  tilt!  necessity  of  dynamos  spuciaUy  for  arc  lamps. 

Fartham,  //am/wAi'ri!,  — This  town,  which  is  about  the  same  size 
OS  Tiverton,  is  very  efficiently  lighted  entirely  by  electric  light — 
are  lampa  in  naio  thoroughforea  and  glow  lamps  in  aide  straeta. 
Xha  WM««i»Mi»l«n  in  thii  tnnin  streeti!  Is  all  that  can  be  desired,  but 
me.   The  glow  Uunjis  do  not  ap|ioar  to  nave  .vta,  manifest  to 

gas  of  the  mme  candle  {lower,  and  judgiqg  from  this  example  i 
am  inclined  to  doubt  the  wisdom  of  replacing  gaa  lamps  by  glow 
lamps,  unless  the  candle  power  ia  much  inoraaied  or  they  are 
plMed  plwiori  together,  or  tor  the  same  reason  as  at  Fareham.  so 
titat  all  the  lighting  may  be  supplied  from  one  source.  The 
dynamoaare  supplied  by  Messrs.  Laing.  Wharton,  and  Down,  and 
toe  wiring  is  overhead.    The  cost  of  lighting  is  almost  the  same  as 


formerly  by  gaa.  but  aa  ie|puda  tha  main  atreata 
sutiorior  to  gaa.   The  lighting  if  done  by  a  looal  omnpaiij  paying 

a  aivtdeod  of  5  per  eaotk 

Bourmmouth.—'Ovt  Sghtiog  ttation  is  two  milen  out  of  the  town, 
and  ia  no  placed  for  convenience  of  cool  sidiDgs,  being  adjacent  to 
the  railway.  The  enginea  and  plant  have  hwn  nianufactnrad  by 
the  Brush  Electrical  Engineering  Company,  and  the  dynamoe  are 
of  the  Mordey-Victoria  alternate>«urri'iu  type.  The  capacity 
of  tbe  station  is  e<iual  to  4,000  to  5,000  lO-c.p.  lamps,  and  is 
worked  by  a  local  com[jany.  The  lighting  is  used  at  present  for 
private  purposes  only,  but  the  station  wiU  be  equal  to  the  public 
lighting  of  the  town  when  raqvired ;  the  wizoa  are  orarhead  witba 
few  exceptions. 

Taunton,  Somtriut. — The  pioneer  town  of  public  electric  lighting. 
Thistown  was  first  lighted  hve  yP!^r^•  apo  The  ttrst  !if:htincr  ftution 
being  too  small  for  the  rct|iiuc-iii(jtits,  a  nuw  »tnuuii  lia.-t  bc-cn 
e^prte«^.  The  electrical  plant  \ttu>  bi.t  n  laid  down  on  tlio  Thom-on- 
Houston  ,«y!<t«-iii,  by  Messrs.  Liaing.  Wharton,  nml  l>o«  n.  A  small 
ElweU-l'orker  plant  chargea  aocumulators  in  various  parts  of  the 
town fernotivo powwr  A  porUoaof  tboslneteot  the  town  an 


lighted  by  31  arc  lftni|w  at  .-ibout        yar*!*  ap*.rr  ;  '  . 
liphi  inj;  is  said  to  be  about  double  tiaat  of  tht  j^.%z  Ui^  ^ 
but  thiH  is  more  than  com|)en8ated  for  by  the  extr»  i^-: 
in  a  very  ^o'.A  demand  for  private  bghting.  aid  cac«:.^ 
tliein-olvcB  greatly  in  favour  of  the  light.    The  Wsl  i-..; 
a  almre  ciipiial  of  £20,000,  and  has  paid  5  per  ceat  li:  i- 
and  6  per  cent,  the  second  year. 

Balk,  SomerMt  —The  principal  streets  mn  wdl  h^m*: 
lamps.    The  Thomson-Honaton  plant  hud  down  itj  Ms« 
Wharton,  and  Down  ia  naad  for  the  are  lighting,  ui-it  :- 
for  inrandescent  lampa  are  the  Mordey-Victoru  al'^.-t 
plied  by  the  Brush  Eleotrioal  Eogioeenng  Coaimc; 
are  undergronad,  and  tho  ooatof  the  light  ia  abna  ftv 
more  than  gaa. 

Exeler,  /^t<on— Tills  sUtion  at  prOMOt  aoppHlsda 
for  {irivate  pur|>osos  only.    Thirty  aw  and  alnot  &M 
cent  lamps  are  in  naa;  tho  TbomaOB-Honaton  djmnar 
for  arc  lighting,  and  tlio  Bnulb  eyitem  far  aaaiadiit 
The  conoem  la  worhod  by  a  local  compear,  iritk  t 
£25,000  in  £10  ibaMa*  and  the  company  do  tbtir  eat  acj 
andaell  ftttbifa,  Tho  atatton  ia  loUjr  oqoippad  to « ^ 
than  douhlo  tho  praaaBfe  oatpafe,  and  aU  wnn»dtmfj$ 
cato.  Iho  oleetcle  lighting  oompanioa  o»  TaanUn,  k.j 
Exeter owo their osiaienoo in oaoh  eaao  totheeaM^i^ 
H.  W.  Massiogham. 

Lynmouth  and  LfHtcm,  />twm.— Thia  ia  a  aaadl 
public  and  [irivate  lighting  by  ineaadeaoeot  lanpt 
lamps  being  of  32  e.  p.  and  2W>  a  pb   Tho  plant  was  fSfci 
Bniah  Electrical  Engineering  Company,  and  the  dysas 
Mordey- Victoria  alternators  ;  power  is  obtained  tmc  i 
I4in.  in  diameter,  developing  200  h.p.,  worked  fay  atM  M 
River  Lynn,  having  a  fall  in  a  30in.  pipe  of  Sfft,  IbfBg 
been  eanied  out  by  Mr.  Oieen,  of  Okcha»|Moo. 

The  lamp  generally  used  for  street  licbtiDg  perpai» 
lamp  of  1,000  cp,  to  2.000  ftp.,  naually  1,9M>  e.|i.tkei 
incandesc«Qt  lampa,  of  hemS  cp^  to  W>  Cp^,  heiidna 

for  private  lighting. 

Incandescent  lamps  of  16  c.  p.  and  32  c.  p.  have  been  ua. 
lighting,  jbut  have  not  ftroved  satisfactory.  For  :k 
streets  the  plan  of  using  arc  lam|je  io  the  main  tiicn'.'— ^ 
incandescent  lamps  in  aide  atreata  and  at  poiato  vtan  ■ 
is  needed,  answering  wdi  whoro  pnepor  tiaaCiw  afai 
situation  of  the  lamps. 

The  charge  made  for  an  arc  lamp  of  1,200  cp. 
j>or  lamp  {«>r  hour  at  (Jalway  to -lid.  at  Kn-xtbiTurw. « 
to  l".*}.')  |rt!r  lamp  \HSr  annum,  and  for  uicatu lc.-''«rit 
per  annum  for  lO  c  p.  nl  Bath,  to  the  nior«  li.iii.iJ  du;j< ; 
candle  [n3wer  [lev  annum. 

The  piice  by  meter,  according  to  the  Board  of  Tahat.* 
from  4|d.  at  Noiaaaallo  to  lOd.  ofc  Baatbooiao. 

Wires. 

Moit  of  tliu  fjvrlier  inaiullationa  were  hiid  d«»Ti  »iM  " 
wiruM,  but  tiie  threat  danger  and  obsiruetioij  ciiueJ  i;  ^ 
well  as  their  unsigbtliness,  ha*  M  to  r>ir\iag  c^ft*.- 
underground  wires  are  now  being  laui  dow  n  ra* 

I  may  mention  Bath  as  a  very  goo<i  m^mfxx  ^  i 
lighting  of  which  is  well  laid  out  with  the  wir<L^  ija'lffr  - 
Whiio  1  hope  Tiverton  w  ilt  uuvei'  l>o  oo  djatigar*!  v  '-' 
have  been,  and  that  the  Council  will  not  wlow  o^^ry^ 
in  the  town,  there  would  not  be  the  objection  lo  <i^:m  ' 
between  the  lighting  ft.ation  and  the  town,  in  tb«  f'^ 
station  being  wtuated  at  some  distance  from  the  ton. 

F«wn. 

Steam  power  ior  worldng  the  machinery  is  tsmtSf  'z 
and  in  all  oaaea  aaid  to  be  perfectly  satisfactory. 

Water  power  is  vmd  with  OBCCWa  at  0iHbaa4*<^  ' 
Galway,  and  Greenock.   I  heliflTO  thaft  watv  i>^^  - 
obtainad  from  the  River  Exo  anflSdent  iter  thepaniiM  ><; 
thia  town,  and  if  lo^  aa  inmMoao  aaving  in  otfAKUKs. 
power  ui.;.  •^danco  will  be  tho  reoalt ;  tho  only  pviw 
dry  summer,  wlMH.t>«  avaOahla,  will  be  for  Meat  t«s  ea<^ 
if  this  is  found  to  be  so,  a  l&rhtiDK  will  be  at  He  toesft^iT-  * 
an  auxiliary,  which  would  be  ver/*>vim  plant gMMt«li(!  ] 
reciuiring  to  be  done  to  tbo  water  maehiDOf^l  tiH«mt*''4 
At  any  rate,  the  qoeatloB  la anch  an  imiinillaiil  wilitff  ri 
the  CounoU  will  act  wisely  in  fully  investigaling  thtnMt 

If  water  power  be  used,  the  lighting  sUtion  ■Mthm* 
some  miles  up  or  down  the  river— Uua  cindepeadMMy^ll(«* 
wiring  the  distance)  will  be  no  aerione  difficulty,  it 
the  lighting  station  is  two  miles  from  the  town,  Md  w 
is  felt. 

I  have  enquired  into  the  question  of  gat  ongiiMs.  ^  '-^^ ' 
not  made  of  sufficient  ca|iacity  for  town  U^Ming,  iai)ei>>«^ 
of  eoginea  are  used,  nor  can  they  compete  with  »t«a 
con  be  |n«duced  at  from  Is.  to  Is.  6d.  per  1,000  (ixi.  T^^'" 
Economic  (los  Company  claim  to  be  able  to  pnilaB<te^ 
(made  by  |ias8ing  superheated  steam  and  air  tfaiooihn'^^* 
or  coke)  at  au  equivalent  to  this  price,  but  in  mytpaa' 
small  units  of  engine  (mwer  rendering  so  muck  aW 
necessary  is  fatal  to  it*  um»  for  central  station  work. 

The  powor  r.-(|iiir<_xl  for  diivio|f  the  dynamos  for  irelijto;' 
from  in.]),  t^j  }  h  p.  per  l,(J«iOe.p.  of  liKbt  prodoced.  »ti«  ■  ■ 
will  drive  iibcjut  ID  It) cji.  incandeacent  lam)w. 

The  horse jpower  required  for  auob  a  uhMt  aa  anU  ''^^ 
porpooeof  tma  town  lor  oooio  yean.  My,  n  an  hafu*'^ 
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Mwletoont  lamps,  would  be  from  75  h.p.  io  tbo  ■ammer, 
k  in  tlM  wfntar. 

Comparison*  o>  Cost  w  nn  r.A"». 

lariaon  of  tbo  coat  witli  timt  of  ^'u>,  ulthou^jh  n  rjuesliou 
liKtrt.ince  in  cotmiiii'i  in(;  the  adviMilnlity  <jf  ctiib^rKing ou 
idurutking,  u  onu  of  extreme  ditiiculty  and  cotuplexity,  so 
•la  burtag  ta  ba  takM  iatoaeeoiut  ut  Bkkiiig  tbo  oobs- 

xw  amount  p&id  for  each  illuminant,  the  Amount  of  light 
each,  and  the  relative  «daptabiUty  or  usefulneae  of  the 
illuminating  purfweee,  are  all  points  that  must  be  mn- 
fbed  :  bat,  taking;  all  things  into  consideration,  it  MOM 
sen  estab'isbed  t>y  thn  nx|>orience  of  most  t«»wiiBlfaMttlie 
»  ooit  of  pabUc  ligliiing  by  el«ctricity  oxoeeds  Ikat  of 
(b«t(li»Ugbftgiv«ikis  OMoh  moM  tetmwaiMltnafialiiar 
HBiutiflii.  At  111*  BVB«  tiiaa^  I  mnst  ivtuM  one  case— 
fonlMm,  a  town  of  aboat  Cbe  mna  aiw  as  Tiverton^ 
•  pnUic  lighting  it  imrImI  out  wy  BBdently,  in  my 
■t  aboat  MO  MUM  oott     tbo  focner  obocge  for  gao 

l*KnvisioXAL  Orpkh. 

yiti(»  out  rlio  t<!rmH  of  the  pHOviKional  ortier,  tliurc  uni  two 
«  before  tho  Council:  (1)  To  curry  out  tlio  iij;htiiijf  of 
tliciinf<clvo».     I'.')  To  transfer  their  powers  under  the 

o;lirr  |x;rx>iiH  for  li  Ajteolfioil  tonBj  with  tin  pomr  of 

fit  tlie  cnil  of  tbe  term. 

t  my  duty  tty  strongly  rtt  oniinetKl  the  Council  for  the 
ot  Io  lulopt  tho  flr»t  alteriiutivc  ;  L>^ory(^.1y  iinjirovciiionte 
nctx  and  inivohiiiery  arc  beint'  uiiirle,  mui  u  public  body  ix 
:o  no  ifttdily  alter  ajjplwnccfs  uiul  motliotU  in*  it  a  uijiiiu 

company,  who  are  at  all  timeti  ii>  the  m  irket. 
amend  that  the  Council  advcrtie-e  for  otiers  from  persons 
lilies  to  undertake  the  tiowcrB  of  the  provisional  order  for 
m1  term,  the  undertakers  to  specify  :  1.  Tho  gystem  or 
•h^  propose  to  employ.  2.  The  charges  they  intond  t^o 
i.  Thedateon  which  they  will  commence  the  ii^'liun;^. 
>rmoonwbieh  tbe  Corporation  nmy,  at  tbe  espirstion  of 
,  purdiMO  tho  Etlant  belonging  lo  tbe  nodertsuters.  Or, 

nKMmm  «l  tbo  OooaoU.  a  local  oompanjr  n%ht  bo 
D  tho  towB,  to  wbam  tbo  powwrt  of  tbo  onlor  eovM  bo 
ad. 

tartbor  dataili  ao  to  tba  %bting  oi  otbtr  iowtw  may  be 
from  the  tabnlatod  otaAonant  I  bavo  pramnd  (mo  pp. 
125).  and  witb  a  bopo  that  tbo  infonnatiiw  laid  bafflin  tlitm 
oaefnl  to  tlia  Coandl  in  thk  WMt  Important  nattw.— I 
It  jNMUB  obadiaotly, 

J.  8iMUua»  Borodgb  aorvegnir. 


PBOYISIONAL  PATENTS,  1891. 


M. 

lamp  for  geaanl 
I,  tramoara,  asA 
(Aarka  MidgoUyr,  8»  Niddlo-pavanMnt, 

fotttnffliam. 

nprovoments  in  gravity  eontrol,  aa  applied  to  eloetrte 
teaaarlac  Inatnuseata.  William  Alfred  Crook  and 
cnry  Jobn  POynoi  1,  Rivarview,  Tba  Ttecaeo»  Barooa, 

urrey. 

nprwvwmonta  in  djraaow  braaboa.  James  Dickson  ami 
oberb   George   Shaprott,    4.  Bontb-street,  Finsbury, 


KllVKMUCR  17. 

aprovemeata  tn  laeaadeooMit  elaetrtoal  laav*>  Jano* 
tkinson,  3,  Nassington  road,  Hampstead,  Loodoo. 
apravamaata  la  talapbano  alaoMo,  aad  otkar  atmoturea 
tt  to  doalroblo  tbat  tkay  ahaoM  bo  praotlaalte 
Thonaa  Waigbill,  0,  Lord-atroatf  UToipooL 


la  or  relating  to  weldlac  or  wmtktmm 
William  PbilUps  Thom|ii0D>  4.  Lonf 
net,  LiverpoaL  (Cbarloa  L.  Coffin,  United  Statoa.) 
?i>u)plet«  speoiHontion.) 

npeavamamta  Im  or  lalntlac  to  weidinK  or  worklac 
etala  alaotrleally.  William  rhil)i|w<  Thompison,  6,  Lord- 

•  -  .ji .  I..-.  !•!  :■••■■■]     iC1i;.-lr-  r,  Ci.'liii   I  ''litf"!  .Smtes.) 
aprovcmcntji  In   tcjlcj^hoiiiu   LiaMamltters.  Alexander 

.11    7  ',  M  ,1  t-a't  ptrocl,  Xlunchrclcr. 
nprovementa  In  or  eonaeetod  with  cloctrlo  are  lampa. 
>liii     Itrun^wirk     IVarton,    M,    Soul  lmm[itqn-bnildiBgl> 
itidii'i.     fWini'im  .lIlIldu^,  l*tiit(.'<l  Stule*,) 
a    uU'ctrlc   lamp    Tor    llK^^^lng    iiiul   signalling  at  Boa 

ad  land  and  for  deap  aea  flslilag.  William  Gordon 
ottir  and   Chnrlaa  llidgaiqr,  C  HlddlO'paveniant, 

ottinghara. 

a  alaetrlo  oabla  abating  for  laying  In  the  cable  for 
t»naa-to>lionaa    anpply    fOr  Inylag    la    tba  wlrao^ 

'illiam  (Gordon  Potter  and  Gbarlea  tfidgelagri  8»  Middle- 

»vement,  Nottingham. 

apro^emonu  in  magnoUe  saparatom.  William  Dniant 
offinan,  6,  Bream'a-boildioga,  Loodoo. 

fea  Mid  valnMag  ta  eoBdnlta  for  OMelvIe 
Jobn  Charlea   Lara,   4fi,  Soathempton* 
aikUnga,  London.  (Comploto  apodfioaUoo.) 


10971. 
18072. 
19975. 

199M 
'20026. 


200S9.  Aa 


Improvements  In  alaetrlo  motors  and  dynantoo.  Martin 
chnrloM  Hurt,  115^  Oaanon-atieat,  Loadon.  (Complete 

specitication. ) 

ImproTOmonta  in  or  eonneotod  with  aloetrleal  maaanrtng 
and  *^"'^**ig  apparntaa.    Brfaard  Lodwig  Mayer, 
Norfolk  Boaae,  NorfoUc-etfeet.  London. 
A  now  or  im  proved  deviee  Mr  vmrytac  tba  raalatnnea  la 

tolopbone  olrenlta.  Erbard  Ladwlg  Mofor,  Norfolb 
Hooaa,  Norfolb-otraet,  London. 

fa  aad  "^JJJJJ^^  yj^j^  MnqSafre,  3, 
Avenne  do  llaino,  Paris,  Franca. 

Xovr.MiiKK  Is. 

ImproTemOBto  In  eloctrio  alarum  oiooks  James 
Nicholln,  lyoutown,  I'lidsoy,  near  I.«^p<i!<. 
Improvements  in  mnltlplo  swltebboarda  for  tatopboaa 
exolLangOB.  Cuillnunio  Arimud  NiiHinbaum,  21^  LodgakO* 
hill,  London.  (I.ouix  Mandroux,  FVanco.) 
ImproTomoBts  in  dyoamo-eleotne  machlnea.  Samuel 
Dickinson  WiUiama,  Moorlinch  House,  Hytba  Park, 
Newport,  HoamoBtli. 

Hntebinaoo,  11,  Fttnifel* 


aOOeS.  iBVMVWiiato  la  ike  «ee  er  tiamdlmaiaiB.  John 
Ambroao  Homing  and  Reginald  Tbo  mas  Dudley  Brougham, 

2B,  Sontbanploa-buildintr*.  I>)ndon. 

N<iVKMi;kk  10. 

'.HM)7H.  An  Improved  antomatlo  and  oleotrlc  check-tUl.  Robert 

Cuy  and  William  Hunry  Jaek«ou,  5,  Clorer  Hill-terrnoe, 
Tlalifax. 

201ii{).  ImproTomanta  la  olaotrlo    awlteboa.     Wilson  Henry 

St  urge,  12,  Cherry-Btreet,  Birmingham. 
20111.  lasproTomenta  In  melbeflo  e(  Olootltonl  dloMbatlea. 

Jobn  Hall  Rider,  Tbo  Northern  Telegraph  Wotha, 

Halifax,  Yorkabire. 
20199.  IwpreeewiWrtB  la  eloetrlo  atgaala  or  ladleatora.  John 

Tbomaa  Cent,  Alwyn  Walter  Stavelaj,  aad  laaae  Hardy 

Flaraoae,  4,  8entb-e(reoti  Finebaiyi  London. 
20144.  A  new  or  inreoad  aft  am  ef 


90816l 


90817. 


mm. 

20247. 


eoatral  i 
appUaaeea 

Charlee  Egger,  96,  Buchanan  xtrcct,  ObMfpir. 

NliVfVRKH  '20. 

Improver)] on tfi  relating  to  clof^trlcal  machlncB  ivnd  to 
reversing  and  tnterrupttng  apparatoa  for  amo  In  oou- 
nectlon  thorowltli.  Cornelius  Bcnnitt  Huri)e«i<,  11, 
Southampton-buildings,  London.  (Complete  spocificotion. ) 
Improvomonta  la  dynamo  maaUaMk  Jooaph  fltnolelf 
Fairfax,  438,  Strand,  London. 

Kovnnnt  21. 

laproTomonta  la  are  alootrlo  lanspa.    Tbomaa  Bamob 
(•rant,  la,  (]eorge-street,  Mansion  House,  London. 
iBprovemonts  In  oloctrio  are  lampe.    Joba  HnU  BidcVi 

Northern  TeU};raph  WorkK,  Halifax. 
A  method  of  and  apparatoa  for  teleptaonlo  tranambN 
aton.    Krbard  Ludwig  Mayer,  ^iorfotk  Houfio.  Norfolk- 
street,  London. 

Improvements  In  ■olonolds.  particularly  tippuoable  to 
automatic  sound  Blgnalllng  apparatus,  but  wHlehaaay 
alao  bo  aaod  for  etbar  olaotrleal  porpoaoa.  Jobn 
Stirling  Yule  and  Chacleo  Kerr  Ifarr,  92,  St.  Tboent. 
atreet,  Glasgow. 

Aa  tmveeead  alootrlo  are  lamp.  William  Phillips 
Thompson,  0,  Lord-street,  Liverpool.  (La  Comiiagnie  ao 
rinduMtrio  Electriipie,  successor  and  repreaontati*-o  of  La 
Socitft^  d'Apparaillaga  Elactriqao,  Switserland.  (ik>mpIote 
apadfioation.) 

IiBproTomoata   In   olootrlo    eaUea.     GeagO  Gatton 

Melliuinh  Ilardinghom,  101  Fleet-street,  LoadOO.  (The 
Arm  of  Falton  and  GniUaaame,  Gannany.) 

SPECIFICATIONS  PUBLISHED. 


Xloctrloal  testing  apparatoa.    .TnrKW  nnd  othorx.  0d. 
ao.st>H.  Pynamo-eleo trto  maohlnea.    Lci^di.    ( Dcvro/ier^.)  9d. 
21116.  Beotrle  are  lampa.    Gay  and  Hammoad.  8d. 
2I2M.  megliaale  oironim.  Abel.  (SooiM  G4nlnlo  dee  Tlal»' 

phoaao  and  aooibar.)  ad. 

|Mf»1. 

1069.  CMm,  olootrlo  Ught,  etc.,  lamp-i     Hrrxikev  uiul  Witrd.  9d, 
lOOCk  IMetVllmtlac  olootrlo  onrrenu.    Atkinson.  8d. 
ri799.  Meatrle  dieliHmHaa    Feilbogen.  6d. 
13503.  ■laotria  amablnae,  ate.   Dobrowolaky  aad  othece.  lid. 
14388.  Blootrla  motara.    Dymond.    (Gutman.)  9i. 
14633.  Connecting  olcotrie  wires,    i^hiulf.  S<1. 
14764.  DyaamoHklaotilo    generators,    etc.      H<I.  Tlionijison. 
(McLaughlin.) 

ItaStL  leatileeuy  eoldartng  mataL  Tbompaon.  (Coffin.)  ed« 

Lain.  (Taiadj.1  44. 


80279. 


5S8      THE  ELEOTJEUOAL  ENGINEER*  NOYEHBER  87,  1891. 


BLBCTfilC  COHPAMIBS. 


Tbe  apecimen  table  {pveu  b«low  ahows  certain  inionnatioii  we  detire  to  make  complete,  and  we  shall  be  gla«i  i 
rwulm  will  Msbt  'iit  bj  aeodiiig  tneh  iafoniMliioo  m  Hktiy  n*y  be  able  to  give. 


Namei. 


Aildrew. 


klanaging  Director  or 
Uuuaral  Hau4gar. 


Manaper  or  Seirr'tary'.       Flcctri:*!  Engiucer. 


Acme  Electric  

Acton  Hill  Work*  

B«Mbrook  and  Newry  Tramway... 
BinDtDgham  El«ctrical  Soppty  ... 
BtmtiDgham  HouM-to-HnOM..... 

RIaekpool  Tramway  

HrifUti  iDSulatad  Wire   ..... 

British  Pr>»pnl«imi   

BrOiih  Klectrical  Enj^iLifi-n:.;;  

CalloDder's  Bitumen  Cable   

Oamberwell  and  lalin^ton   

D«TODihiro  Electric  Light   

Cb^ord  and  Devon  

Cheliea  Supply  

City  of  LonaoD  Bnuh  Suiion  . . . 
City  of  London  Eleetric  Lurliting 
City  and  South  LmdoM  Bmmjf** 
CroiDptw  MUtOB...................... 

Dmo  md  OommU....  

Eastbourne  Eleotrie  Uftbt  .»....» 

Esit  Coast  Electrio  Uptt   

Ediaon-Swan  

Eleotrie  Constmctioii  

Slectrio  Installation  

Knin  Electric  Lishl   

Farpham  E!»ctric  hmht   „... 

Foreign  and  Coloninl  S.P.8>  ...... 

Fn%flt  r-\Vnriuj;  Cables  

I  ..Ml  1  :  .\]  Electric   

Genor*!  Klectrio  Power  A  Traction 

Gordon  and  Co.  

Uaatiu^;^,  etc.,  RIflctrio  Light  

Henley's,  W.  T  

HotuK'Id'ilciuse  Slwtrio  Light  ... 
India  Rubber  and  Gutt*  Percha... 

International  Okonite  

Keys'  Electric   

Luog,  Wharton,  and  Down  ...... 

Lmuimil  Sce^ud  Oa.  

Loadm  Electric  

MHukMter  Edison-SwtB  

MetropoUtaii  SiMtrio  

Nowoastle  ud  Dirtriot  ElMilo 

I4^(  

M«mHtle.oii-T;M  Supply  

Norwich  Electric  

Hotting  Hili  Electric  LiKtit   

Phoapbor  Ii^^:■n^e  

St  Jamts's  ftixl  I'aII  .Mall  Electric 

light  

Siemens  Bros,  and  Gf>  

Southaniptun  Electric  Light   

TviDtoD  £l«otrio  Light   


Fordinand-gtr««l,  W.W  

Acton,  W  

He^brook,  co.  Arm^h    .  ... 

Dale  End,  Bimtiogbam   

39,  Bennett'a-UII,  ifllMa  ... 

Blackpool   

Prcscot,  r,an  cs  

Vjctor  romi,  Hullawa?,  fl.  . 

59.  Qui'on  Victori.i-.st.,  E.C  

101,  IvPii.loiih.iM-strfot,  E.C  .. 
5,  Vii:toriav,[r.'ot,  •j.  W  

5,  Virtorii-'tlrwt,  S,W  

CiL*j;foriJ,  Ilovitn    . 

Dr4vcott-i>kce,  :jloane-«qaaru 
Banluide   

I,  Great  Winchester-street  ... 
4<i^  Kieg  WUliMn^rtiMt,  E.C. 
luMtoaHom»-bnlldiiiga,S.C. 

^Omirtenay-sL,  Plymontll... 
■HlfaonnM...  -  

6,  TietofiMtiwt,  S.W  

100,  Victoria-street,  aW.  ... 
Worcester  House,  Walbrook. . 
4,  Great  WindiOTter-tL,  S.C. 
Exeter  

Fareham   ,  . 

4,  Great  Winrliest'-r  st. ,  E.C. 

32,  Victoria-ntreot,  S.W  

71,  Queen  Vii-t/jii.i  St.,  K.O 
35,  New  HroaiJ-strset,  E.O.... 

II,  Pall  inalt,  .S.W.  ,  

Earl-stre«t,  Ha^tiugi   

27.  Uartin's-lane,  E.C  

Richmood-road,  S.W  

106,  Giiiuon-.stroot,  E.C  

09,  (jaeen  Victoria-st.,  E.C... 
128,  Ghtrlut  Or«».rd.,  &W. 
WU,  New  Bond-street,  W.... 

Gothic  Works,  Norwich   

15,  Highfield-st.,  LirerfKiol... 

3,  Adelphi-terrace,  W.O  

14,  St.  Ann's-sq.,  Manchester 

4,  WaUrloo-plsoe,  S.W  

38,    Oraiogor-strcot  Wast, 

Newoastle-on-Tyiw 
Paodoa  Dooa,  ammm 

l^ne  

Norwich  

n,  Austin  Friars,  £.a  .. 
S7.  SnBoaMtnet, 


  Francis  Ti.iOjnie 

Kon&ld  Scott   C.  N.  Ruswifi  .. 

     H.  Harrison 

J.  C.  Vaudrey    W.  Christian  .. 

  A.  H.  Gibson  . . 

R  Hroa  limit   £.  Hudky... 

J.  I?.  Athorton   

S.  LiiiiHcrl  , . . ,    

E.  r.arcko   B.  Broadhmt 

T,  Call.'n.ltir    8.  Lambert.... 

V.  1).  C.:n)(iir   R.  Mi-hiKlij  . 

V.  D.  Cno]mr   R.  Mclugiis  . 

  G.  H.  Raid.. 

M»ji>i -General  Webber.  ^.  J.  .OIner  .... 


....  ft  ......I 


T.  a  JmkiDB  

i.  W.  Albrigbr,  B.  & 


J.  C.  BiiU  ... 


Dr.  HapUBMo. 

M.  Holroyd  Smith. 

W.  D.  SandwalL 

1.8.  Bawcrth.B.F.  aelloti 


W.  J.  McSweeney. 

W.  H.  Taaker,  H.  Talbot. 

B.: 


H.  W.  WilkioMMi ...  .. 

V.  D.  Coopar  

S.  Flood  Pen  

J.  Ebb-Smitb.T.nH'ker 

G.  Offor   

H.  J.  Ma8«ingham  ... 

Cijit.  J.  Rtmiay   


A.  E.  Mnv.ir  ... 
(!.  !liiiiw»ngi^r 
R.  Mai.phcrinii  . 

H.  hi.  B«k«r  


KB.; 

Ck  llTtmy  

H.  Towner  .....  .„.. 

R.  Hclugli*   

S.  Flood  Pais*.....  . 

F.Walton   

E.  Subles  

H.  W.  Uichtbun 

A.  niake  

E.  SUble.t   

D.  Stephens   


B.  Hammond.... 

M.  Gray   

A.  V.  Stephens . 


a  J.  VhartoB 

— Soott   

A.  B.  Helmw 


W.  G.  Mackenrie  . 
H.  -SiiKlair  

F.  E.  Hurtou   

G.  Siitlou   

a.  Wiukworth  ... 

W.  J.  Tyler   

P.  J.  Bordessa  ... 
6.  Wandtin  ...... 


B.)Ist«i,J.H.OfMtlmd. 

H.  V.  WiiidaiM. 

T.  VtKktr, 

T.  P.  Wilndiwnt. 

H.  Masgran. 

Albi.jQ  T.  Sncll. 
T.  Tomlinson. 
E.  T.  UerMr. 

R.  S.  Ony. 


W.  P.  J.  Fawain 
B.  S.  Claremont 


A.  P.  AnutiMis  ... 

B.  H.  OaUfinTj;  

jTBSharplN  ...... 

B.  C.  Owen............ 


w.  a  BUiBs. 


F.  BAiley. 


Hon.  C.  A.  PuMU  ...   J.  Patterson    W.  O.  UiiatK. 


B.a  JMkNn 


J.  HMketh   ... 

G.  li.  Ki'unatt   

W.  H.  Fox ........  B  ... 

B.  UfsrmU  


Masons'-janl,  Duke-gt,,  8.W. 
12,  <jueen  AoueVgate,  S.  W. 

Southampton  

TuutOQ  ... 

VB,  VUMtnttmt,  aw.  


J.  Striok.. 
L.  Lut'tTlsr 


■...■........*. 


& 


E.  Kaiser,  A.  Sabiue,..  — 

,     J.  T.  HiKiiilton   O.  W.  Aldridgs. 

H.  J.  Masaingham         F.  C  Boatock    H.  a  UonU 

OtpL  Bu    r.  Ugi»   ..  Plot  Xjumajk 


MEW  COtfPAMI£$  RSGISTBBSD. 


r»s  BtKBAl  Bywdt— 1«,  lilmlto^l,— Regis- 
[by  a  G.  Warner,  6,  Quality  court,  W.C.,  with  a  capital  of 
£25,000  in  £1  shares.  Object :  to  carry  into  effeot  an  agreemeot, 
made  October  27,  between  W.  Andrews  of  the  ono  put  and  J. 
Fma,  inn.,  on  behall  of  this  Company,  of  the^Olhar  pert»  and 
Keneraily  to  carry  on  buaineaa  as  electrtod  eaf  * 
Doilermakers,  etc    Tbe  first  subecribera  are : 

A.  Moore,  Victoria  road,  Netherfleld,  Notts   1 

J.  Lewin,  Victoria- road.  Netbwfidd,  Noitp   1 

\V.  Lsnj^^nle,  152,  Hmtlford  Boulevavrl,  Nott«   I 

a  V'  l>erbj'i>hire,  Wheeler  j^nto,  Nottiii^huui     i 

M.  Gregory,  10,  Colwich  rood.  Went  Brid^ford,  Nottingham...  1 

G.  Tutin,  Station  road,  Breaton,  Notts  .„..«..„  1 

F.  H.  Bedells,  2,  Bnrxks-etreet,  Nottingbata   1 

There  shall  not  be  leas  than  throe  nor  more  than  nine  Directors  ; 
Um  fink  to  bo  appointed  by  the  ngaatorioo  to  the  meBMrandam  of 


Venemola  TolopLonu  COBSpMay,  — At  •  :j«  firtt  ordimiry  gcncml 
moeiiog  oi  ib^  Uompcuiy,  bold  oo  JB'riday  ImI,  a  diTidend  at  tbe 


rate  of  4  [ler  cent.  i>er  annum  was  deoUred  for  the  half-year  ended 

.—Tin  noaipte  liar  (ha 
181 


Cttjr 

endinfj  Noveasber 
ondioK  Noveoaber  M. 


aa  for  the 


COMPANIES'  STOCK  AND  SHABE  LIST. 


Bnuh  Co  

—  Pref.   

India  Rubber,  GutU  Percha  4  T«l«gt*ph  Co. 

House-to-House  

Motn>)<olitan  Eleotrie  Sopply  

i.oiidnii  Electric  Sopply  

Swan  Uutti.'d   

St.  J&iiie.i     ..   ••.>«..............n. 

Katioti»l  Ti'k'phoiui   

E,    l:  1    : -oustrutitiuu  ...•■»•-  ........... 

Wostwiavter  Electric  

Livarpool  Ktwrttis  Sappty  


10 
fi 

S 
Si 

6 
10 

6 

3 


6 

m 
la 


Ly  Google 
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NOTES. 

Macclesfield.  ^Thr  Lighting  Coinrailt«o  of  Maccles- 
field are  proposing  to  extend  their  street  lighting. 

••IlMocmttT*  Xl«etrioi^/'— A  awnml  aditioiiof  Mn. 
Gffdon'a  book  with  Un  abofi  tH^  will  appav  in  %  few 

diya- 

BlAOtiio  PlMunuro  Boats.— A  suGceaaful  trip  has 
jwl  bon  mads  iif  a  jimmn  boat  drirvn  by  «il«etrie  motor 
and  batteriae  oa  tbo  SoIiM  at  Biria. 

MeltMrnnie. — Temporary  inBt&IIationa  are  coming  into 
oie  in  Melbourne  for  building  operations.  There  should 
tw  pliMilj  of  oponing  for  tins  kiniil  of  plant  in  Aoatralia, 

Paris  The  Continental  Edison  Company  will  shortly 
iattall  a  largo  batterj  of  accamulatora  at  the  Rue  Droaot 
emtnl  olitkNii,  Aa  dnMnd  at  whM  atoaady  oMMda  the 

Kenslagton  Mains. — The  Kensington  and  Knights- 
bridge  Conpany  have  received  sanction  from  the  London 
Ooottty  GonneQ  to  lay  mains  to  K«ndi|gtoiMH|«iaN  and 

Ring  street. 

Oitj  lAghting. — The  request  of  the  City  of  London 
EloeUic  Light  Company  for  an  szteosioa  of  timo  was 
dncussed  at  the  meeting  of  tbo  Commisnoiian  of  Sewan 

on  Ttiesdsv  and  refused. 

Tramways  for  WarriaiTtOQ. — ^Tho  Fhriiamentary 
8ab<;^aunitteo  of  the  Waningtoa  Town  Cooooil  baa  been 
instructed  to  report  tipon  the  btst  mflaos  of  |Nrovidiiig 
traiDwaya  within  the  borough. 

WamastOB.— Tho  Gas  Committeo  bavo  deoidod  that 
the  subject  of  supplying  the  borough  with  electric  light  be 
referred  to  the  Works  Sab*Commitcae,  with  inttructiona  to 
nport  tboreoB  to  the  oommittoe. 

OktottKO  World's  Fair. — I^Ir.  James  Dredge  will  read 
a  paper  on  "The  World's  Columbian  Exposition  at  Chicago" 
bofore  the  Society  of  Arts  on  Wednesday  next,  Dec.  9. 
The  Attorney-Oononl  will  praJdo. 

Personal. — Lord  SuffieM,  one  of  the  Prince  of  Wales's 
houMhold,aQd  chairman  of  the  Westaunster  Electric  Supply 
Oorporatiott,  it  lying  ill  at  Handiestor-aquare,  having 
Ondergone  an  operation  in  the  throat. 

Police  Si^olllnK. — An  exhibition  has  tieeii  giver  t 
Glasgow  of  a  police-signalling  apparatus  designed  by 
Captain  Patorson,  of  the  Glasgow  Firo  SrigadOi  wbieb  has 
been  approvc-il  l/y  the  Wn'ch  Committee. 

Xlaetrio  Tramwaja  ia  Italy.— An  electric  tramway 
is  ibortly  to  be  iutallod  in  Naplss.   Wo  loam  also  tbat  a 

tramway  is  in  process  of  construction  at  La  Spaii%  and 
Olectric  traction  will  probably  be  employed. 

Dynamo  for  the  Loudon  County  CoaaoiL — The 
London  County  Oounefl  bave  autboriaod  thoir  ooawiittoo 

to  purchase  for  £450  an  alternate  current  dynamo^  SWitob- 

board,  and  filtir)!r<»  for  testing  electric  meters. 

MiddleBbronsh. — Wo  undorstaud  that  the  Middles- 
brough Electrio  Lighting  Company  propose  to  lay  mains 
in  a  number  of  streets  of  Middlesbrout^h  for  the  purpose 
of  supplying  consumers  with  the  electric  light. 

Rotherluun. — ^TheGas  Works  Committee  of  the  Bother- 
bam  recommend  that  a  subcommittee  be  appointed  to 
confer  with  Mr.  Newbegging  with  reference  to  the  exten 
sion  of  the  gas  works  and  adoption  of  the  electric  light. 

Tawnaalfc — syndieate  has  been  fonned  to  utQns 

water  ]>ower  on  a  very  e.xteiisive  scale  for  the  purpose  of 
tranamittiog  motive  power  by  meaoa  of  electricity  to  the 
■nmoRMS  nuuss  on  tbo  Mount  iMibaa  and  Duadas.  in 


Blufcpool  Tramway. — It  was  nwntionod  at  tba 

annual  meeting  of  the  Blackpool  Electric  Tramway  that 
the  Corporatioa  had  intimated  they  wished  to  take  over 
tbe  entarpriia  Ifr.  Hbyle  advised  tbe  dimtan  to  oppose 

them  strongly. 

Prealdent- Sleot. — We  understand  that  Prof.  Ayrton 
is  to  be  the  President  of  tbe  Institution  of  Electricai 
Engineers  for  next  year.  Prof.  Ayrton  hag  worked  baid 
for  ;lic  advancement  of  electrical  science,  and  well  doasms 
to  hd  the  honourable  post  to  which  he  is  destined. 

LonaM.— Tbe  paper  read  at  the  mestmg  (tf  the  Soeiity 

of  Arts  on  November  25th  was  on  **  Tbo  Measurement  of 
Lenaes,"  by  Prof.  Silvaaus  Thompson,  a  subject  which  ho 
bss  made  speciaUy  his  own  after  that  of  dynamos.  Tbe 
papar  is  fully  gjven  in  llie  society's  Jmml  for  last  week. 

liiaboB. — The  two  gas  companies  in  Lisbon  have  at  last 
amalmmated.  The  municipal  authorities  have  anthodaed 
the  fusion,  and  the  shareholder*  of  both  concerns  have 
expfMsed  their  approval  of  the  itatutei  of  tbo  now  com* 
pany,  which  will  be  styled  Oompaohias  Bamndas  d«  Oas  e 
Electricidade. 

Kr.  Oyraa  nald,  sooording  to  a  Beufeei^s  tdsgram 

from  New  York,  lies  in  a  prostrate  condition,  and  it 
is  feared  that  the  piobability  of  his  recovery  is  but  alight. 
His  daughter,  Mrs.  lindky,  is  slso  so  seriously  ill  that  her 
life  is  almost  despaired  of.  Tho  bloir  is  due  to  the  faOnre 

of  his  son's  firm. 

Cliriatiaaia. — ^Tbe  nuuioipal  authorities  of  Christiania 
have  oonehided  a  oantnet  with  Messrs.  Sehueherti  of 

Nuremberg,  for  the  supply  of  the  necessary  plant,  accumu- 
lators, and  mains  for  Ugbtang  that  city  by  electricity.  The 
cost  fll  the  estaUishment  of  the  station  and  distribution 

will  amount  to  £37,:K)0. 

Glasgow. — The  Electric  Lighting  Committee  of  the 
Glasgow  Town  Council  have  made  arrangomeots  for  the 
purebsss  of  a  site  for  thaeraotion  of  bniUinp  hi  iriiieh  to 
place  the  eleetrie  plant  for  lighting  the  central  area  of 
Glasgow.  The  ground  is  situated  in  Bishop-street,  Ander- 
ston,  and  tbe  prioeto  be  paid  is  £8,000. 

St.  Holoaa. — A  sub-committee  has  been  appointed  by 

the  St.  Helens  Gas  and  Highway  ComTnitte*!  to  consider 
the  question  of  the  supply  of  electricity  within  the  borough, 
with  a  view  to  its  being  provided  at  an  early  date,  and 
also  to  consider  the  various  mcthcxls  of  enriching  the 
illaminating  power  of  gas  without  increasing  tbe  coat. 

Tha  OrFstal  Maaa  faaiiallatiaB  is  nuking  very 
rapid  progress,  the  walls  being  up  and  the  roof  on.  Both 
engines  and  dynamos  will  be  oompleted  within  the  next 
few  days.   There  is  every  indication  tbat  the  Station  will 

be  ready  to  supply  current  as  stated  by  die  eontractors, 
Messrs.  J.  £.  U.  Gocdoo  and  Co.,  at  the  opening  of  the 
exhibition. 

DuaauMart — The  Municipality  of  Dosieldorf  opened 

its  central  olectric  station  on  the  24th  of  last  month. 
The  system  comprises  three  sub-stations  of  accumulators, 
tbe  dynamos  of  tbe  central  station  giving  current  for  10,000 
lamps  of  16  c.p.  Tbo  mains  have  a  ca|)acity  for  25,000 
lamps.  The  oixlers  in  hand  amount  to  16,000  kmpe,  and 
12,000  are  already  supplied. 

flbafltaUL— As  the  Corpotstion  and  the  ShetteM  Tble- 

phone  Exchange  and  Electric  Light  Company,  Limited, 
have  now  come  to  an  segment  with  regard  to  tbe  pro 
risional  order  whidi  tbe  latter  are  promoting,  the  Corpo- 
ration are  not  proceeding  with  the  appiicatiori  of  which 
they  gave  notice,  and  the  meeting  of  the  Council  summoned 
for  Siecemaber  16  next  to  adofl  a  ntPMWiU  to  tbo  Board  of 
Trade  will  not  be  held. 
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CaaterlnuT. — At  the  fortnightlj  meeting  of  the 
ONtterbniy  General  Ftarpoaes  Committoe  the  Mayor  made 
fi  very  definite  statotnent  as  to  the  effect  of  the  Corpora- 
tiuria  Act,  1682,  preventing  any  member  inter»t«d  ia 
compuilw  votii^  on  the  electric  light  The  propoeed 
draft  af^rermr Tit  ^r'woen  the  Corpoiation  and  tha  Brash 
Company  was  ducuased  in  private. 

Wborai  8«etotsr.— The  anotul  neeUng  of  the  Royal 
Society  was  held  on  Monday,  the  anniversary  address  being 
given  bjr  the  president,  Sir  William  Thomeon.  The  Copley 
modal  waa  awarded  to  FM.  Staniaho  CSaDoiaaro  for  his 
contribution  to  chomieal  science,  and  a  Boyal  medal  to 
Prof.  Rucker  for  hio  reeearches  on  liquid  Rlma  and  contri- 
bntacma  to  the  knowledge  of  teriestrial  magnetism.  Sir 
William  Ibonuon  wu  agaia  daetad  pcwidant 

BTaBohester. — The  scheme  for  providing  electric  light 
for  the  central  station  of  Manchester  is  not  progressing  so 
lut  aa  propoiing  eonaamen  deiira.  It  waa  ttadaratood 
that  the  whole  Rchemo  was  ready  to  be  carried  out,  but 
little  progreea  seems  yet  to  have  been  made.  The  delay  is 
attribated  to  aoma  dtffiealty  whidi  baa  arbao  «a  to  tba 
aelection  of  a  site  for  the  generating  station,  but  this  is  now 
overcome,  and  the  work  will  be  proceeded  with  at  once. 

Nottingluunu — It  is  suggested  by  a  correspondent  in 
tha  IMlillfhtm  Ovardiaa  that  it  would  be  possible  to  use 
the  power  now  mnning  to  waste  down  the  River  Trent 
and  the  River  Lien  to  light  up  the  town  and  drive  the 
tramcars.  If  power  could  not  be  utilised  at  the  Trent 
Bridge  and  on  the  River  Lion  at  Lenton  it  is  thought  that 
sufficient  head  of  water  could  be  obtained  at  (Jolwick  or 
BMaton  Weir  to  drivo  a  number  of  tarUnai.  ABother 

Crompton  Alternator. — "  Is  Saul  also  among  the 
prophetat"  wo  abaO  bear  aakod  on  reading  tbe  above 

heading.  Mr.  Crompton  bringing  out  an  alternator  ! 
Howayar,  we  believe  tbe  news  to  be  %uite  sound,  and  that 
ft  nair  daoign  of  alternating  dynamo  it  being  built  by 
MeMrs.  Crompton,  with  revolving  field  magnets  and  fixed 
armature  coils  with  iron  cores.  The  Crompton  alternator 
irill  not  be  unlike  tbe  Ifordey  at  first  sight,  though  it 
diflbn  oottdderably  in  eonatmetioa  and  detign. 

Telegraphic  Typesetter. — A  description  is  given  in 
the  Tinus  of  Wednesday  of  an  ingenious  invention  by 
Major  Lair,  eomnMreial  attaehi  to  tiie  Britiab  Embaaay 
at  St.  Petersburg,  of  a  typewriter  which  is  to  be  employed 
to  work  an  electric  typesetter  over  a  single  wire  at  a 
diatanee.  It  ia  suggested  tbat  a  London  paper  might  set 
up  its  ty{)e  at  various  provincial  centres.  As,  however, 
we  have  yet  to  obtain  a  thoroughly  aucceasful  ordinary 
typesetter,  this  Mea  aeeiu  aanguiue,  if  not  ebimerieal. 

Bangalore. — MeMm.  BSnny  and  Co.  have  recently 
introduced  the  elpc^ric  light  into  their  oil  mill  in  the 
Pettab.  The  cost  ui  the  whole  of  the  machinery  amounted 
to  B  little  over  2,000  reaio,  ami  IfaaRi.  Binny  and  Co. 
hope,  says  the  Iri'lian  Engineer,  to  make  a  saving  by  the 
introduction  of  the  light  before  long,  as  tbe  same  engine 
tbat  ia  need  on  tbe  worka  ir91  alee  work  tbe  dynamo.  Tbe 
cost  of  caniiles  and  oil  amounted  to  about  3,000  reals  a 
year,  and  the  whole  system  of  lighting  waa  onaatisfactoiy. 

Daagien  of  Ctauk — An  ooeaaional  aeeident  may  aome- 
times  occur  in  connection  with  the  electric  light,  but  we 
can  never  have  such  a  terrible  exploaioa  by  electric  means 
alone  aa  tbat  whieb  oeeorred  tbii  week  in  a  gas  explosion 
at  Blackburn.  There,  by  a  meter  going  wrong,  a  whole 
hotel  was  lifted  bodily  by  the  force  of  the  explosion  and 
droppcti  in  a  confused  heap  of  wreckigo  with  fatal  results. 
The  total  ctToct  is  described  us  if  one  of  the  largest  modern 
bombs  had  been  euddeoly  drop|ied  and  eoqilodad  in  tbe 
middle  of  the  town. 


Appiication  of  £leotricity  to  fiUnlng.— On 
Saturday  the  first  of  a  series  of  seven  lectures  on  this 
subject  waa  delivered  in  the  Guildhall,  Derby,  under  tlie 
auspices  of  the  Midland  Counties  Branch  of  the  National 
Aaaoeiatioii  of  GbUfery  Hanagera  and  the  Derbyibin 
County  Council.  There  was  a  large  attendance  under  the 
presidency  of  Mr.  J.  P.  Jackson,  J.P.,  cbainnan  of  tbe 
Teebnical  Inatitution  of  tbe  Oovnty  GoundL  Tbe  laetnrar 
was  Mr.  George  Fletcher,  headmaster  of  the  adance 
department  of  the  Derby  Technical  College. 

Old  Stndenta'  Association. — The  recent  report  of 
this  association  shows  a  moniborship  of  201,  and  a  sati.^ 
factory  financial  balance.  The  medal  of  the  association 
has  been  awarded  to  Mr.  Ernest  B.  Vignoles^  for  bis  paper, 
entitled  "Some  Baaearchcs  in  Electromagnetic  Inductiea." 
The  next  meeting  will  be  held  at  Finsbury  College  on 
Wednesday,  Dec.  16,  at  6  p.m.,  when  a  paper  will  be  read 
by  Mr.  Rollo  Appl^aid,  entitled  '■Hie  Ueaainemenl  of 
the  Resistance  of  Conductors  containing  Disturbing  ElectlO- 
motive  Forces,  with  Special  Reference  to  Earth  PUtes." 

VUepkom  Wfatt*.— Tbe  Kational  Talepbone  Company 
have  prepared  a  Bill  of  very  wide  scope.  It  will  give  them 
power,  if  it  be  passed,  to  carry  their  wire*  anywbere,  both 
o^erbead  and  below  ground,  and  to  ftttadi  tham  to  any 
building,  whether  the  owner  consent  or  not.  Tbe  only 
protection  afforded  to  the  property  owner  is  an  appeal  to 
the  Board  of  Trade,  "or  other  public  body  or  local 
authority,"  who  may  impose  terms,  cooditiOBK,  and  restric- 
fions.  The  Bill  would  enable  the  company  to  invade  a 
man's  property,  not  only  once,  but  as  often  as  the 
iteoemitiee  of  teatime  and  rafiair  leqtiired  tbem  to  do  ao. 

Dundee. — A  meeting  of  the  Works  Committee  of  the 
Dundee  Gas  Commission  was  held  on  Monday,  when  the 
question  of  electric  lighting  was  again  considered.  Six  sitM 
in  various  parts  of  the  city  were  spoken  of  as  suitable  far 
an  electrical  station.  The  committee  resolvetl  to  purchase 
ground  in  Seagate  to  the  extent  of  34  poles.  The  proposed 
site  ia  intbe  compulsory  area,  near  a  railway  siding  at  the 
harbour,  owned  by  the  Commissioners  of  the  North,  and  is 
large  enough  for  an  extensive  installation.  Bailie  Perrie 
moved  that  tbe  gronnd  be  aoM  to  tlw  Oas  OomniiBaleiMn 
at  £4.  10b.  per  pole^  witbout  the  tianal  Milrietioiia»  ami  this 
was  carried. 

Oardift— Ifr.  Sidney  F.  Walker  baa  mritteo  to  tlie 

Symlh  Walts  Daily  News  maintaining  that  large  incan- 
descent lampe  are  preferable  to  arc  lamps  for  tbe  etraet 
lighting  of  Obidiff.  He  is  backed  up  in  this  view  by  Hr. 
Lance  Davies,  of  tbe  United  Electrical  Company,  Cardiff, 
but  another  correspondent  asks  Mr.  Walker  (1)  whether 
he  has  seen  the  lighting  of  the  Contineutal  cities ; 
(2)  whether  he  holds  an  aganey  for  the  "  Sunbeam"  lamp. 
Even  if  he  does,  there  is  no  reason  why  Mr.  Walker  should 
not  ventilate  his  views  on  the  subject,  but  we  doubt 
whether  a  town  such  as  Cardiff  would  be  wiae  to  adopt 
high-power  incandeaeeot  lampe  ratber  tbao  ana  for  ita 
public  streete. 

PrevlitoBal  Ordenu— Tbe  following  ia  tbe  liit  of 

electric  lighting  provisiotial  orders  to  be  proceeded  with  in 
the  forthcoming  session  of  Parliament :  Ashton-under- 
Lyne,  Abcryswith,  Brighton,  County  of  London  (South), 
County  of  London  (North),  Dublin,  Govan,  Hackneyi 
Hampstead,  Harwich  Corporation,  Halifax  Corporation, 
Kilkenny,  Limerick,  Middlesbrough,  Maidstone,  New- 
bury, St  Mary,  Islington  (Electric  Supply),  SheflBeld 
(application  for  provisional  order  by  the  Sheffield  Tele- 
phone Exchange  and  Electric  Light  Company,  Limited), 
Shoreditch.  Sutton  (Surrey),  Woking  Electric  Supply 
Company,  Limited,  Waterford,  Whitechapel,  Weet  Sun 
Corporation,  Waterford,  Walton-on-Thames, 
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St.  Panoras  Lighting.— Electric  lighting  is  fast 
l>M(Mniog  •  labject  of  general  popular  interest,  and  as  such 
(lesenring  of  considerable  pfauw  b  daily  journal  i  i.  Iti 
imnnunce  of  such  feeling  we  are  pleased  to  see  the  iMtlij 
Orphic  for  Thursday  give  an  interesting  interview  with 
l^fr.  EoelMtoQ  Gibb,  the  TMtry  elerk  of  Si  Fknenu. 
Already  they  are  supplying  3,000  lighta.  "  It  will  pay  us 
well,"  Mr.  Uibb  is  reported  as  sa/iog,  "when  we  are 
ntniiuig  fnll  IomL"  We  bope  and  tnut  io.  Int  it  ii  too 
early  yet  to  make  definite  statements.  The  whole  current 
will  shortly  be  all  used,  it  it  atated,  and  tfae  Veatiy  are 
even  mnr  hwldng  oat  for  Ireih  itationa. 

BMihamna  Cabltt.— Arrangenicnu  have  been  made  for 
connecting  the  Bahama  Islands  in  the  West  Indies  with  the 
-eneral  telegraphic  system  of  the  world  and  the  mother 
country.  The  project  consists  in  laying  a  aabmarine  eaUe 
of  about  200  miles  in  length  from  a  jioint  about  Eve  miles 
from  Nassau,  New  Provideoce,  to  a  point  about  the  same 
nnmbar  «f  milfla  froiD  Jn|ntar  lakb,  tm  tbe  aoatb-eaat 
coast  of  Florida.  The  cable,  which  has  been  designed  for 
the  Govenuoent  of  the  colony  by  Mr.  W.  U.  Preeee, 
P.&&,  tbe  eleetriidaii  to  tbe  Post  Office,  ill  be  inmlated 
with  guttapercha,  and  is  being  manufactured  by  Messrs. 
W.  T.  Henley  and  Co.  It  will  be  laid  in  January  or 
Ftbroaiy  neact  by  tbe  fteainor  **  Weatnaaftfa,"  belonging  to 
that  firm. 

Quick  Telephony  between  Towns  — A  public  call- 
room  has  recently  been  opened  in  Tewkesbury  by  the 
AVestcrn  Counties  and  South  Waka  TdopboiM  Company. 
The  TcKkfsbiirij  Rfcoid  representative  was,  at  the  occasion 
of  tbe  opening,  put  into  commuaication  with  Cheltenham, 
aad  a  repoct  vbieh  «•  havo  before  na  waa  tranandtted  for 
prees.  It  waa  apoken  from  Tewkoabury  to  Choltonham 
in  the  Untit  af  titna  allowed  to  users  of  the  telephone  for 
eonmnnieatibii  between  towna,  and  K  we  thiolt,  one  of 
Ae  amartest  pieces  of  tolophono  work  which  has  ever 
taken  place.  There  are  700  words  in  the  report,  and  to 
eounranicatB  that  nnmbar  of  worda  in  tihrea  niantee 
indicates  a  great  deal  of  BDurtnaH  on  the  part  of  the 
sender  and  receiver. 

Henley'a  Cables. ^ — Wo  have  received  the  catalogue 

id  price  list  of  the  Henley's  Telegraph  Work  Oompany's 
cables.  This  fum,  it  may  be  remembered,  were  awarded 
the  only  gold  medal  at  the  Inventions  Exhibition  for 
excellence  of  cables.  The  present  catalogue  deals  specially 
with  electric  light  cables  and  wires,  with  full  details  of 
teste,  sizes,  weights,  aud  prioes.  Frum  the  instructions  for 
jointing  we  might  quote  the  following  four  impor- 
tant and  soiisiblo  rules  printed  therein :  "  Avoid  acid  in 
soldering — use  resin  where  neoessary ;  do  not  use  too  much 
solution ;  lap  tba  robber  aa  Ugbtly  aa  poatible ;  deanlineaa 
is  of  the  utmost  importance — where  [wsaiblo  the  work 
should  be  divided,  see  that  one  man  does  the  cutting, 
anotber  the  aotdaring,  a  third  the  lapping,  and  ao  forth :  it 
is  certain  a  man  with  hands  smeared  with  solution  cannot 
make  a  clean  joint."  The  catalogue  also  deals  with  flexibies 
and  jointing  naterukl,  and  ibonld  be  in  ibe  faanda  of  every- 
one who  needs  to  purchase  or  use  electric  light  wire. 

Hoiaaei^o*Honse  Mains  —The  Highways  Committee 
of  the  London  County  Council  have  considered  three  notices, 
with  a  plan  attached  to  each,  from  tbe  House  to-House 
Electric  Light  Supply  Comi>any  of  intention  to  lay  electric 
supply  cables  (a)  in  a  part  of  Karl  s  Court-square,  in 
FopatMW^oad,  and  (c)  on  the  south  side  of  Old  Bronpton- 
road  between  Thistle  Grovelane  and  Drayton-gatdens. 
The  proposed  works  are  of  the  kind  approved  by  the 
Oonnciil  on  praviooa  notieea  of  thia  eompany;  and  thay 
recommend  tVint  the  ?inction  of  the  Cou ncil  bo  given  to 
the  works  referred  to,  upon  condition  that  no  pipes  of  a 


larger  diameter  than  Gin.  shall  bo  used  ;  that  the  street 
boxes  shall  be  of  the  {>atteru  approved  by  the  Council,  and 
that,  as  an  additional  precaution  againet  accident  through 
defective  insulation  of  the  mains,  each  of  the  street  boxes 
shall  be  provided  with  an  inner  as  well  as  an  outer  cover, 
tbe  two  inmlated  from  end  other  aa  far  aa  practicable, 
and  thai  the  oater  eovar  Aall  be  olBeientty  eonneetad  with 
eartbi 

AaanuX  DtauMr.— Hie  mnploy6s  of  Menn.  8.  Z. 

de  Ferranti,  Limited,  held  their  annual  dinner  at  the  Wo(d 
Exchange  Restaurant,  Coloman  street,  ou  Saturday  evening 
last,  when  an  excellent  repast  was  provided,  aud  an  cx- 
ceptiooaliy  pleasant  evening  was  qieat  by  the  men  and 
their  guests.  Mr.  Kilgour,  the  foreman,  was  in  the  chair, 
and  was  ably  supported  by  Mr.  Fascoe  in  tbe  vice-chair. 
After  the  nana!  loyal  toeata,  the  ebainnan  propeeed  the 
health  of  the  firm,  and  Mr.  Ferranti,  in  replying,  referred 
to  the  poaition  which  the  electrical  industry  has  now 
attained,  and  the  feet  of  thdr  having  been  ao  astively 
engaged  at  the  inception  of  it  should  fiive  them  something 
to  look  back  upon  in  years  to  come  with  considerable 
pleaanre.  Hie  eteetrie  light  partieulariy  had  paaied 
through  serious  difficulties,  both  legislative  as  well  as 
financial,  but  now  that  it  had  got  free  of  these  be  predicted 
an  extendoo  npon  wbieh  it  ia  hardly  ponibte  to  tpeenlato 
at  present  Mr.  Sparks,  in  also  replying,  said  that  the 
chairman  of  the  company  (Mr.  Inoe)  had  hoped  to  have 
been  present,  bvt  he  waa  anable  to bo  ao owing  to  ilthealth. 

BMtrto  flmmMuni  «k  fJrafdoa.— On  Monday 

afternoon,  Major-General  Hutchinson  and  Ca[>tain  Cardew 
visited  Croydon  for  the  purpose  of  inspecting,  on  behalf  of 
the  Board  off  lYade,  the  working  of  a  new  eleetrie  tnmcar, 

several  similar  to  which  are  about  to  be  adopted  by  the 
Croydon  Tramways  Company.  The  Government  inspectors 
were  met  at  the  oompany's  depdt  by  the  Mayor  of  Croydon 
(Mr.  Councillor  F.  T.  Edridge),  the  town  clerk  (Mr.  C.  M. 
Elboroogh),  the  chairman  of  the  £oada  Committee  (Mr. 
Oouneillor  Foia),  aeyera)  membete  of  the  Oovporation,  and 
the  borough  road  surveyor  (Mr.  Archer)^  a  director  of  the 
Electric  Tramcar  Syndicate,  and  Mr.  H.  A.  Durke, 
manager  of  the  Croydon  Tramways  Company.  The  tram- 
car,  which  is  on  tbe  Jarman  system  with  accumulators, 
weighing  in  all  5i  tons  without  pa8ainiL'<?r<?,  i"  driven  by 
two  motors  of  l  i  h.p.  nominal,  and  can  aitam  a  ma.\iiuum 
speed  of  16  miles  an  hour.  A  trial  trip  was  first  of  all 
made  to  Thornton  Heath,  after  which  the  whole  of  the 
circuit  to  North-end,  Croydon,  was  completed  without  a 
hiteh,  and  the  inapeotora  expraeied  tbemaalTee  aa  being 
thoroughlv  ■ -iti-f^ed  with  the  experiment. 

Institution.— The  annual  meeting  of  the  Institution  of 
Electrteal  Engineers  will  be  held  on  Thnreday ,  December  10^ 

for  the  reception  of  the  annual  report,  and  for  the  election 
of  Council  and  officers.  A  paper  "  On  the  Specification  of 
Insulated  Coodttotors  for  Eleetrie  Lighting  and  other 
Turposos  "  wiU  be  read  by  Mr.  W.  H.  Preeee,  F.R.S.  The 
list  of  proposed  Council  and  officers  are  as  follows  :  Presi- 
dent, Prof.  W.  E.  Ayrton,  F.RS.;  vice-presidents,  Alexander 
Siemens,  R  E.  Crompton,  M  ICE.,  Sir  David  Salomons, 
M.A.,  Sir  Henry  Manco,  M.ICK.;  Council,  Major  O.  W. 
Addison,  R.E.,  Sir  Albert  J.  L.  Cappel,  K.C.I.E.,  Sir  James 
Douglass,  F.K.S.,  Prof.  J.  A.  Fleming,  .M.A.,  D.Sc,  Prof. 
George  Forbes,  F.RSS.  (L.  and  K.),  Colonel  E.  Kaynoford 
Jackson,  W.  M.  Mordey,  Prof.  Silvanus  P.  Thompson,  B.A., 
S.Sc.,  F,R.A.S.,  Edward  Hopkinson,  M.A.,  D.Sc,  M.I.C.E., 
Prof.  A.  B.  W.  Kennedy,  F.R.S.,  M  I  C.E.,  Prof.  John 
Perry,  D.Sc.,  F.R.S.,  Jas.  Swinburne ;  associate  members 
of  Gottaeil,  Oaptaia  L.  A.  Beaumont,  R.N.,  M.  Cooper, 
Captain  W.  C.  Husscy,  C.E.;  hon.  treasurer,  Edward 
Graves  (past  president);   hon.  auditors,  Frederick  C. 
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Daavsrs,  Augustus  Strob  ;  boo.  aolieiton.  Maim.  Wilion, 
Bristow,  and  Oarpmaei. 

VtniwtfM  of  Wftter  9owme  ta  Vkmmw.— A 

largo  schomo  is  announced  for  tender  for  the  utilisation  of 
the  power  of  the  River  Dransa,  tribatiry  of  the  Rhone, 
mar  Miurtigny,  Valni.  The  &I1  »  900  metres,  volume  of 
water  5,000  litres  per  aeoond,  *od  the  total  force  therefore 
about  10,000  h.p.,  allowing  25  per  cent.  loss.  The  estimated 
coat  il  about  l,400,000f.  (£56,000)  for  works,  races,  and 
reservoirs.  The  company  only  desire  to  utilise  6,000  h.p. 
at  first,  and  opens  to  competition  projects  for  its  utiliscktion 
in  establishment  of  works  for  electric  manufacture  of 
alnminium,  chlorate  of  potaab,  and  electro  metallurgy,  great 
latitude  being  allowed  as  to  propositions.  A  description  of 
proposed  works  and  processes,  a  general  plan,  an  estimate 
at  flxst  eoat,  and  a  daaariptioii  ef  ttia  eairying  en  ef  pro* 
posed  works  are  desired.  For  this  j)rbmiums  will  given, 
bat  only  a  restneted  number  of  competitors  will  be 
neaivad ;  aaveial  panona  or  flnw  auy  jota.  The  projects 
must  be  sent  by  the  end  of  February,  1  S'O':",  for  the  Socieu'- 
das  Eaux  de  la  Dranse,  to  MM.  Ouenod  CburcbiU  et  Fila, 
ban<(ulan,  Vevey  (Vaud)  Fraoee  wider  motto,  aealed.  A 
premium  of  4,000  francs  will  be  awarded  to  the  author  of 
the  best  project^  and  a  second  premium  of  2,000  francs  to 
tbe  next  beet ;  a  third  preminm  of  1,000  ftwea  «iU  be 
gtveii  or  not  aa  found  desirable.   The  projeati  wUl  raouun 

the  ]ir'^~]if;r*T  of  the.  rompany. 

Seooadary  Batt«rieH.  — The  electrical  public  are 
particularly  favoured  lately  with  text-books  on  special 
subjects,  but  hitherto  there  has  been  a  decided  lack  of 
aggre^ted  information  upon  the  subject  of  the  difierent 
Idada  of  stonme  batteriea  or  aeenmnlaiwvB  and  their 
principle  and  manufacture.  We  gave  a  few  months  ago  a 
very  interesting  series  of  articles  by  Mr.  J.  T.  Niblett^  now 
the  general  awiagar  of  the  Mining  aund  ESaetrie  Lamp 
Company,  on  "Secondary  Batteries,"  the  embodimer.t  of 
a  paper  read  before  tbe  Glasgow  Physical  Society.  Tbeae 
artidaa  repmted  trere  very  soon  extawatad,  and  ire  are 
now  able  to  announce  that  th.  m-:  irticles,  thoroufrhly 
Nviaad  and  with  mush  additional  matter,  fully  iUus- 
tnited,  vffl  be  pnUiabed  ahortly  from  tiw  office  of 
this  jounial  in  book  form,  price  2s.  6d.  It  will 
induda  a  description  of  all  the  recent  derelop- 
nauta  of  imetieal  atonga  calls,  together  with  nomeroiiB 
carves,  tables,  and  data,  in  four  parts  and  an  appendix. 
Part  L  will  deal  with  lead  plates  of  the  PUnt6  type, 
Part  n.  with  lead  peroxide  cells  of  the  pasted  or  Faure 
type;  Fftrt  HI.,  lead-zinc,  cof^tersinc,  alkaline,  and  other 
forms  •  Part  IV.,  solid  storage  cells;  and  al^ri  th*i  electrolyte 
and  methods  for  measuring  its  density.  Itie  appendix  will 
deal  with  electrical  meaaurenente  as  applied  to  storage 
cells .  mitori^ls  n<^ed  in  conatmetionf  witii  other  pcmdical 
information  aud  lig\ires. 

n««lilo  Xdsht  ItOOtaru. — ^We  give  in  another 

column  a  portion  of  a  lecture  by  Mr.  Guss  Metzger,  which 
waa  dalivered  at  Hendon  on  Monday  last,  together  with 
the  diieoaaum  which  followed.  The  lecture  contaioe 
nothing  that  is  new,  but  the  discussion  shows  very  plainly 
bow  little  a  knowledge  of  even  the  elementary  facts  con- 
nected with  the  distribution  and  utilisation  of  electrical 
energy  are  known  or  appradated  by  the  general  public — 
that  is  to  say,  by  the  very  people  to  whom  electrical 
engineers  are  looking  for  the  adoption  of  electric  lighting. 
What  Mr.  Ftraeea  aaid  the  other  day  at  the  Mansion  House 
meeting  was  quite  tnie.  The  application  of  the  productions 
of  the  electrical  engineer  are  only  limited  by  the  ignorance 
of  the  pmUie.  Weill  why  noi  educate  the  public^  and  aa 
the  public  won't  be  educated  of  its  own  nernrd  :\nd  initiative, 
we  most  perforce  gather  them  together  in  small  unite  and 


Jfrtnre  at  them.  Such  lectures  as  that  of  Mr.  Metzger, 
though  very  elementary,  want  to  be  given  in  every  hols  and 
eomer  of  the  United  Kingdom,  and  the  OMirBthe  aiidi«m 
can  be  stirred  up  to  ask  questions  the  better.  In  fact,  a  ood- 
federate  on  these  occasions  to  set  tbe  ball  rolling  by  putting  a 
poeer  to  the  laetwer  ia  not  only  permissible,  but  necessary. 
Once  start  the  queries  and  they  will  only  be  limited  by  tbe 
number  of  tongues  present.  An  interest  in  the  matter  will 
hare  been  arMiaed  which  will  probaUy  lead  to  eactaintf 
the  energetic  spirits  finding  out  more  frr  tbemselves  fron 
papers  and  books.  We  want  more  of  tbe^e  elementary 
leeturea,  even  thongh  they  be  in  the  natnre  ti  adTartw- 
ments  of  one  particular  system.  Tf  the  ignorance  of  tte 
public  stands  in  their  way,  electrical  engineers  should  Me 
that  it  ia  removed. 

Nottiiisluun. — At  the  next  meeting  of  the  Nottinghaa 
Town  Council,  on  December  7,  the  Electric  Lighting  Com- 
mittee will  report  that,  in  pursuance  of  the  resolotioD  oi 
the  OooiMj]  paaaad  in  May  kMt,  they  have  obtained  ds 
services  of  two  experts  to  report  on  thr  iction  which  shoull 
be  taken  by  the  Town  Council  under  the  provisional  <mlcr 
ef  tite  year  1890.  Thaae  experte  are  Dr.  J.  HopUnaon, 
F  R.S  ,  and  Mr.  W.  H.  Preece,  F.RS.  Both  concur  in  lh« 
opinion  that  tbe  Town  Ck>uncil  should  undertake  ths 
electrie  lighting  of  the  borongh  wider  the  powers  of  tht 
provisional  order,  and  by  no  means  to  allow  such  powento 
fall  into  tbe  bands  of  private  companies.  They  also  are  of 
opinion  that  aiiy  capital  inveatad  in  electrie  lightint;  bj 
the  Corporation  will  not  only  return  a  fair  percentage  upoo 
the  outlay,  but  ultimately  be  a  source  of  profit.  Tbe  con- 
mittoe  unanimously  concur  in  tbe  recommendation  «f 
the  experts  with  respect  to  the  propriety  of  the 
Town  Council  undertaking  the  electric  lightini;  of 
the  borough  under  the  provisional  order,  thereby 
preventing  a  monopoly  of  the  electric  lighting  fdliag 
in'o  private  hands.  The  committee  add  that  they  cannot 
fully  concur  in  the  expectation  of  tbe  experts  that  for 
some  time  to  come  the  aupply  of  eleetrieity  to  the  boroa  tk 
could  be  made  a  source  of  profit.  They  are  of  opinioo 
that  this  is  an  over-sanguine  view  of  the  question.  The; 
ara»  howerar,  unammmtaly  agreed  that  the  time  haa  acrind 
when  tbe  town  should  have  the  benefit  of  electric  lighting, 
and  that  tbe  responsibility  should  be  undertaken  at  oaw. 
Whaterer  may  he  the  peennkry  reault  for  the  lint  fee 
years,  it  will  be  of  more  advantage  to  the  town  tbe 
allowing  a  monopoly  to  be  created  in  the  hands  of  phnte 
persons,  which  might  have  to  be  repurchased  on  exbravt^uit 
t-crma.  The  committee  recommend  that  the  electric  ligbtin; 
should  be  undertaken  at  first  in  a  tentative  way,  and  tlut 
the  compulsory  area  only  ahould  be  at  8nt  |Mro>vided  for. 
They  recommend  that  they  should  be  authorised  to  prepare 
a  specification  of  tbe  works  required,  and  to  en|{Bge  sack 
professional  aaaiafeaiioe  aa  they  may  require. 

BdlMB'n  Vmw  Srston.— The  pablte  intaroat  whick 

was  recently  aroused  by  the  announcement  of  a  new  electiic 
railway  system  by  fidiaon  haa  Itardly  yet  subeided,  and 
while  the  puUic  no  dottbt  bdJeve  a  wonderful  diaoomj 
has  been  made^  aod  than  probably  forget  all  abont  it,  yet 
eleetnoal  engineers  are  wondering  what  foundation  there  ti 
in  all  the  varied  and  brilliant  reports.  Our  esteemed 
contemporary  and  namesake  of  New  York  has  sent  up  i 
special  representative  to  i!itflrvi«»\'r  Eiisin,  and  find  out 
what  really  is  being  done,  or  rather  pro|Kised.  It  teems 
that  Mr.  Villard,  aa  l<Mig  ago  as  1880,  applied  to  Mr. 
Edison  to  devise  a  system  of  electric  railway  which  should 
be  cheap  of  operation,  and  act  as  branch  feeders  to  tbemaio 
Ihua.  Mora  raeaotly  Mr.  Vilhod,  having  beaoaw  praaital 
of  the  Edison  r'omjtany,  requested  Mr.  Edison  to  deviw 
a  street  railway  system  without  trolleys,  and  of  siiBpk 
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cofiftniction,  aad  not  coating  more  than  a  cable  road  to 
urtaL  The  aolieiiM  Ediaon  adoptad,  revwrtiDg  to  bis  idea 

of  t«n  years  ago,  was  the  transformation  of  high-tension 
direet  cmreata  at  1,000  Tolte,  by  motor  guunton  onder 
the  itneie,  to  90  Tolts  ImIvmo  n3  and  idL  Thji  lobaiDe 
has,  of  course,  no  striking  novelty,  but  the  details  were 
difficult  to  aaliaiactorily  work  out.  It  was  necessary  to 
]iaw««mtMtwludi  wiNild  (Mck  ap  1,000  amperM  at  20 
?elU  through  som*  iodtt  of  mud  j£  nacMniy.  Then  it  was 
necessary  to  have  a  joint  between  contiguous  rails  allow 
the  passage  of  several  thousand  ampcios  without  undue  re- 
tisUnce.  An  oxporimntal  track  on  these  Hues  has  been 
working  for  some  time  past  near  Edison's  laboratory  to  his 
complete  satisfaction.  Experiments  on  short-circuiting  by 
iraii  wIimIs  and  Imts  won  curied  out.  The  loss  with  a 
wet  and  salted  track  was  5  b.p.  per  mile,  and  in  the 
wone  conditions  found  in  practice  only  2^  h.p.  per  mile. 
No  thoek  can,  of  oonrM,  be  tdt  witb  20  Totti.  The 
cost  is  estimated  at  from  £6,000  to  £20,000  per 
Biile,  while  cable  roads  are  twico  this,  while  the  efficiency 
of  vblt  is  18  p«r  cent  against  a  probable  50  per  oeoi.  of 
the  electric  systora.  \Vc  give  this  information  in  abstract 
at  given  in  a  proainent  position  in  our  coatemporary,  who 
add*  ibMt  Mdulii  m  being  prepoied  in  the  eoDTflciion 
of  one  of  the  leisaet  of  tbo  Kow  York  itteol  nilmje  on 
Ah  ^jatoiD. 

Bristol. — Mr.  W.  H.  Prcoce  has  recently  issued  an 
impoctant  report  to  the  Bristol  Electrical  Committee. 
Ho  ceooaimood*  tbo  adoption  of  tbo  looottotivo 
type  of  boiler.  Objections  were  taken  by  a  member 
of  the  committee  to  certain  points  in  the  specifica- 
tion, and  tho  hitter  bad  been  rerised,  but  Mr.  Preeee 
replies  that  it  has  been  impossible  to  meet  the  views  of  the 
member  referred  to  in  every  respect^  because  that  would 
inaan  tbo  nae  of  tho  Laneaabire  typo  of  boiler,  wbiob  wooM 
restrict  the  capacity  of  the  central  station,  so  that  even- 
toaliy  they  would  have  to  provide  a  second  station  on 
aoother  site;  whereas  with  the  locomotive  boiler  the 
capacity  of  the  station  would  bo  adequate  for  the  wants  of 
the  present  generation.  If  the  me  of  local  coal  was 
imperative,  the  Lancashire  boiler  would  have  to  be  adopted  ; 
but  ondeiatanding  that  good  Welsh  coal  is  equally  appli- 
cable, he  wonld  prefer  nsinj;  that.  The  capacity  of  the 
proposed  plant  is  10,000  lamps  of  16  cp.,  and  OOsltc  lamps 
for  street  UgbtCog.  Thoro  would  be  two  are  dynamos,  each 
capable  of  lighting  the  96  lamps.  These  would  be  of  96 
i.h.p.,  giving  80  amperes  at  650  volts.  There  would 
be  afx  ateem  altematoia,  foor  of  thorn  to  bo  390  h.p.,  each 
capable  of  lighting  3,000  16-c.p.  glow  larapK,  delivering 
100  amperes  at  2,000  volts,  and  two  to  be  120  b.p.,  each 
to  light  1,000  lO^p  glow  lamps,  delivering  37  amperes  at 
2,000  volts.  SiifTicicnt  power  is  therefore  provi<ied  Ui 
allow  one  stoam  alternator  of  330  Lp.  and  one  of  120  b.p. 
to  be  need  at  apare  plant.  There  would  bo  three  aeparate 
Bwitchboardi  one  for  ares,  and  one  for  glow  lamp  sub- 
atation  eircoits,  and  one  for  distributing  the  exciting 
conents.  The  arc  lamp  board  would  have  the  two 
maehines  connected,  and  from  thence  the  eight  circuits 
would  Kp  distributed.  The  glow  lamp  board  would  be  so 
arraiigul  that  half  could  be  altered  or  repaired  without 
disturbing  the  running.  The  arc  lamps  had  been  arranged 
in  eight  circuits  of  1 2  lamps  each,  but  as  far  as  possible 
successive  lamps  would  belong  to  independent  circuits, 
obviatfaig  entire  hfoahdowB,  aad  aUowing  half  the  lamps  to 
be  extinj:'i;i?hed.  Tho  arc  light  mains  would  bo  laid  in 
cast-iron  pipes  ondei  the  pavement  on  both  sides  of  the 
ftreet,  and  eaeh  oireoit  being  distinct  Tho  lamppoete  are 
to  be  of  handsome  design.  With  regard  to  the  glow  lamps, 
it  was  propoeed  to  place  aub-otaiiona  at  or  near  the 


Victoria  Rooms,  CoUege-green,  Baldwin-street,  Oouneil 
Honae^  and  Old  Marhet-atreet  Tho  i^kiw  hntpe  wocdd  bo 
fed  from  low  prc^is^urc  mains  on  the  three-wire  system,  at 
300  volts,  forming  local  networks  around  each  sub-station. 
Ut.  Preeee  believee  the  ooet  of  prodiMtion  will  be  below 
that  given  in  the  original  eatjmate. 

Hall  Engineor'a  Report. — A  meeting  of  the  Hull 
Corjioration  Electric  Light  Committee  was  held  last  week 
to  consider  the  proiKised  central  station.  The  minutes  of 
the  sub-committee,  which  wore  confirmed,  contained  a 
report  by  Mr.  Ilarman  Lewis,  the  electrical  engineer,  in 
which  be  laid  before  the  comniittea  the  general  arrange- 
ment of  plant  which  he  recommended.  The  plant  repre- 
sented r>GO  i.h.p.,  and  when  working  to  full  load,  without 
any  spare  plant,  was  capable  of  supplying  4,250  I6-cp. 
huupB.  Ho  had  designed  it  ao  that  it  could  be  increased  to 
9C0  i.h.p.  to  supply  7,  WO  16-c.p.  lamps,  by  the  addition  of 
two  boilers,  two  steam  dynamos,  a  condenser,  and  the 
necessary  eonneoting  piping.  Tho  boilecs  were  of  tho  retom* 
tube  kind,  known  as  the  Kconomic,  and  each  capable  of 
evaporting  4,iOUlb.  of  water  per  hour  at  1501b.  pressoro. 
Tho  two  large  engines  were  oaoh  of  900  i.h.p.,  and  mn  at  a 
speed  of  350  revolutions  per  niitnito,  and  the  two  smaller 
80  ib.p.,  cacb  running  at  460.  The  dynamos  were  those 
of  Mcesra.  Siemens,  and  were  i^plo  ahunVwound,  the  two 
larger  being  constructed  to  give  1,000  amperes  at  115 
volts,  whilst  the  two  smaller  ones  were  each  wound  for  300 
amperes  at  150  volts,  ao  that  if  necessary  they  could  be 
enployod  for  oliarging  batteries,  a  surface  condenser 
would  be  used  of  a  type  in  which  the  air  an<l  circulating 
pumps  were  combined  together  with  it  so  as  to  be  as 
oompaet  aa  poaaiblet  Ifr.  Lawb  aaid  ho  would  recommend 
the  erection  of  a  feed  tank  and  small  water  softening  appa- 
ratus to  supply  the  extra  water  required.  Afto:  referring 
to  the  foed-immpe  and  injectors,  tbo  traveller,  tbo  eUmney, 
the  coal  bunker,  the  report  went  on  to  say  that  the  total 
length  of  the  mains  would  be  about  4,600  yards.  Although 
the  ftrainod  bare  copper  strip  in  a  eement  culvert  was 
insulating,  and  straining-up  boxes  was  probably  the 
eheapest  kind  of  main  cooaiatent  with  efficiency,  he  did 
not  recommend  the  adoption  of  the  Orompton  system  in 
its  entirety,  which  he  considered  had  an  inherent  defect  in 
the  strainingmp  method.   He  estimated  the  coat  of  the 


plant  as  : 

Three  Economic  hoilera,  including  aetting, 

at  £560  £1,680    0  0 

Pumps,  injectors,  and  necessary  pipes    200   0  0 

Four  dynamos,  with  two  spare  annatnna» 

inclutiiag  lifting  sling   8,430  10  0 

Two  ^0-i,ii.pi.  oompouod  eo^nea  at  £400-^ 

£800  

Two  900-i.h.p.  compound  engines  at  £796 — 

£1,592   2.392   0  0 

•Stijam,  oxbau.st,  and  condenser  pipes,  with 

necessary  valves  and  erecting   1,000   0  0 

Omidensing  plant   800  0  0 

Switehhoara  and  instrtunonta   500  0  0 

Builditig  alterations   2,000    0  0 

Overhead  traveller,  with  erecting   laU    0  0 

Water-softening  appantna  and  leed-taafc, 

with  erecting   225  0  0 


Cost  of  station    11,377  10  0 

4,600  yards  of  main,  at  338.  2|d.  per  yard ...    7,642  14  2 


19,020  4  2 

100iaetoi^al£7fla«b   TOO  0  0 


£19,720   4  2 

Sono  diaenasien  aroee  on  the  adviaahility  of  providing 
accumulators,  and  ultimately  itwaarefoned  totboeloctrlcal 
engineer  for  a  full  report 
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SOLAR  STRESS  CONSIDERED  AS  THE  CAUSE  OF 
TBOPICAL  HBAT. 

BT  DB.  BBXnUL 

ta  the  EUdrieal  Enginter  of  November  1 3th,  I 
•BdMVMiMd  to  dafiae  the  naimtr  in  which  «dar  »nd  Inoftr 
all  Ml  are  prodnetiTB  of  tormtrnl  mignetiRn.  In  the 

following  remarks  I  wish  to  show-  the  mode  in  wUdl  it 
would  appear  that  lalar  stress  u  prudurlivc  of  luat. 

Before  attempting  to  establish  my  points  it  wiU  be  well 
to  call  Attenttoo  to  certain  well-known  facta  which  are  very 
twtinflDt  to  the  enquiry.   ThMe  are : 

1.  That  whilst  it  is  well  known  that  all  bodies  expand 
during  the  process  of  being  heated,  the  cause  of  the  expao- 
•ioD  is  not  known. 

2.  That  as  the  earth  retfti:i«  it^  shape  and  motions,  we 
have  proof  that  whilst  the  centripetal  must  be  in  excess  of 
the  centrifugal  force,  yet  the  one  is  so  adjusted  to  (Im 
other  that  the  normal  conditions  are  maintained. 

3.  That  constant  and  regular  changes  are  occurring  in 
atmospberie  prMnira,  which  eoiccida  with  tha  rabrave 
poeitions  of  the  sun  and  the  earth. 

4.  That  whilst  Joule's  law  shows  that  a  definite  quantity 
of  heat  is  capable  of  being  transformed  into  a  defioite 
quantity  of  mechanical  work,  "  combustion  is  a  eouiibte 
iUnatnttoB  of  tbe^  potoatihd»  lataatk  iotriuia  «»my 
bacomingactiTiB  or  Unatie,  and  talnng  toe  fonn  of  heat. 

Taking  the  above  as  the  fundamental  principles  upon 
which  tlM  thflorr  ia  baaad,  I  will  deal  with  them  in  what 
appear*  to  he  toe  order  of  importanco;  and,  aa  it  wonid 

serm  that  all  matter  would  be  resolved  into  a  thin  ethereal 
vajjuiu  were  it  not  aflfected  by  gravity,  gravity  must  be 
considered  first. 

In  gravity  wo  have  a  force  by  which  "  every  portion  of 
natter  attraeta  vmry  other  portion  of  matter,  and  tha  atnas 
between  them  is  proportiorml  to  ihe  j>roduo( M  thair  nuuaaa, 
divided  by  the  square  of  the  distance." 

Consequently  wo  find  that  whilst  every  atom  of  matter 
in  the  earth,  or  in  the  sun,  is  being  drawn  to  the  centre  of 
aach  body  by  tarreatiial  or  by  solar  gravity,  as  the  case 
may  be,  there  is  a  secondary  manifestation  of  stress  between 
the  two  bodies  as  masses,  which  stress,  in  proportion  to  its 
intensity,  counteracts  the  central  tendencies  of  the  atoms. 
Thus  as  the  earth  performs  its  axial  and  orbital  motions, 
and  rataioB  ila  ihape  under  the  influence  of  terrestrial 
gntvjW,  ws  iwflKniae  that  the  centripetal  miuit  exceed  the 
eentrinigal  manifMatlon  of  force.  Bnt  as  a  certain 
amount  of  bulging  exists  in  the  equatorial  rcgion-s,  it  is 
evident  that  the  centripetal  ba^  not  absolutely  coutroUed 
the  centrifugal  manifestation. 

Thia  buldog  of  the  aarth'a  surface  ii  unqnaationably  due 
to  aolar  and  Innar  etreaa,  hat  it  alao  sfgnifiaa  that  terrestrial 

fravitatton  is  propnrtiotiately  less  in  the  equatorial  regiotis. 
t  ia  produced  by  atomic  leverage,  as  1  described  ici  my 
paper  on  magnetism.  The  tides  give  ocular  proof  of  the 
mechanical  effect  of  the  atreaa  on  the  liq.aid  part  of  the 
earth's  anrfMa,  where  frietion  is  radnoad  to  »  nntimttni. 

T^  n  when  wq  consider  the  cfTects  of  aokr  Otraai  in  the 
production  of  heat  we  recognise : 

1.  That  the  intensity  of  that  stress  on  the  sorface  of  the 
earth  must  vary  with  the  relation  which  any  part  holds  to 
the  line  which  passes  through  the  centre  of  the  two  bodies. 

2.  That  in  i)ro[)ortioii  to  the  intensity  of  the  stress 
mutually  exerted  by  the  two  bodies,  the  pressure  coose- 
qoant  upon  the  central  (terrestrial  and  aolar}  maniiaatation 
of  gravitation  mutt  be  reduced. 

8.  That  in  proportion  to  reduction  of  central  pressure 
the  elastic  .energy  of  the  atoms  (t.t  .,  the  tendency  of  the 
atoms  to  resume  the  ethereal  state)  must  be  increased. 

4.  That  in  proportion  to  the  expansion  of  the  atoms 
their  inherent  pi^ntial  enengr  ia  produeiiTe  of  fricUoo 
and  heat,  aa  in  {ndnuuy  oomhoatioo. 

With  regard  to  the  polarising  influence  of  strasa,  and  the 
consequent  motion  of  the  atooa  under  chaoga  in  the 
direction  of  that  stress,  there  can  ha  no  quaatiaa,  becauae 

every  form  of  matter  has  a  specific  description  of  resistance 
to  the  transference  of  energy,  or  motion  •»  and  this  reaistance 
— ' —  the  potaiity  «{ tta  atona,  or  the  line  wbioh  they 


assume  under  atreas.  Thia  mnat  he  tlie  case,  beeuM  tka 
same  law  hold^  good  with  the  atoniB  U  with  the  HUB: 

the  greater  contains  the  leas. 

We  further  perceive  that  if  the  surface  heat  of  the 
earth  is  caused  by  the  elastic  energy  of  the  atoms,  when  i 
relieved  from  gravitational  or  ceutri{>otAl  attraction  by^ 
solar  stress,  it  follows  that  the  heat  of  the  sun  and  (rf  any  | 
similar  body  can  be  kept  up  on  the  same  principle  without  1 
any  diminution  of  energy  ;  and  thvi=  \\.(.  theory  of  the  con- 
servation of  energy  ia  supported,  even  iu  its  application  to  i 
the  laaintananac  ai  aolnr  iiaafc  I 


THE  DISTBIBDTIOM  OF  ELECTRICAL  BHISr,* 

BT  W.  01  BJSUBNISWBKL 
(OanHimd  from  pagt  Sfl.) 

(TlKfMsfiOTi  ef  Wattr  Power.— The  moat  fiiTonrahla  cats 

for  the  utilisation  of  water  power,  thousrh,  nnfortur;  i*f^\ 
one  not  very  often  met  with,  is  that  where  the  fall  of  ..M.t;; 
is  situated  in  the  centre  of  the  district  to  be  lighted. 

The  construction  of  the  works  required  may  be  more  or 
lew  didenh,  and,  oonaaqnently,  coady.  Taking  40,000f. 
(£1,600)  for  this  work,  including  the  erection  of  turbines, 
we  shall  bo  considering  a  favourable  case.  Under  these 
conditions,  the  cost  of  establishment  ol  a  SOC^Iupi.  StMlOQ 
may  be  calculated  as  foUowa : 

f.  £ 

Water  work*  and  buildings  ...^          40,000  (l.flflO) 

Three  100-b.p.  tarbioM  (one  BpMe)wlth  aooes- 

sories  ami  ^arinjj  for  dynamo*   ..ia««m««.>.«».  JJO.OO")  l>Of)) 

Tlirce  100  h.p.  dyiuimo*   80,000  ll.'-DO) 

bwitchboard  BDd  uiatrumentd,  etc............   10,(iO0 

Total  6r«t  cost  KW.OOOf.  (£4,c)'ii 

This  is  45,000f.  (£1,800)  \&sa  than  the  first  cost  of  a 
ataam-driTBB  eeutral  station.  This  price,  however,  dependi 
essentially  upon  diffieuUiaa  of  dealiiu  with  the  watar 
supply,  and  may  become  veiy  moeh  higher. 

The  coat  of  maintenaoaa  may  ba  calcolated  aa  follows : 

L  i 

One  electrical  engineer   3,609 

Two  inecbanical  enaioewa  

10  per  cent,  depreoafeisn  and  rspdn  on  M^WOf. 

(miichinov)   ...............  6,*j<X> 

5  per  cent,  on  JO, (Kxi     '    iI  Ii  l-    2,000 

5  per  cent,  iximwt  ou  lou.uoof.....   !%,OrMI 

Total   I'^HOOf.  (£872) 

It  is  seen,  then,  that  if  it  were  desired  to  double  liic 

Eower  of  the  station,  either  100,000f.  worth  of  accumu- 
btors  could  be  added,  or  the  mechanical  power  of  the 
station  could  be  doubled ;  the  annual  expensea,  as  wall  u 

the  first  cost,  would  be  j)ractically  the  same  in  the  tw) 
cases,  taking,  of  course,  a  mean  duration  of  two  hours  pec 
lamp  f>er  day. 

In  practice  it  would  be  preferable,  if  there  wore  sufficient 
hydiaulic  power  at  disposal,  to  double  the  mechaniui 
installation  because  of  the  simpler  working  of  turbines  and 
dynamos,  and  more  particularly  because  of  the  possibility 
of  employing  this  motive  power  to  run  electric  motors  in 
the  daytime.  The  use  of  accumulators  would  be  left  to 
theae  eaaea  where  the  hydranlic  power  is  insufficient ;  thit 
arrangement  then  enables  the  output  of  the  atation  to  to 
doubled  without  very  great  expense.  This  solution  it  thst 
of  the  future,  when  it  will  bo  necess.'iry  to  utilise  to  the 
utmost  all  natural  forces:  indeed,  places  where  there  k 
more  power  than  leqiyrad  mm  inlliBlaBtly  xare  alresdy, 
and  will  baooaw  more  and  sum  ao  aa  tm  uaa  of  water 
power  ineraaaaa. 

Altemalt  Currents. — The  use  of  alternate  currents  ii  no 
advantage  except  where  power  ia  requtrad  to  he  truU' 
mitted  to  a  eooaiderable  diatanee.  Aa,  however,  tba 
alternate  current  sy-stcm  is  used  iu  some  cases,  even  for 
small  and  thickly  jwpulatcd  districts,  wo  shall  consider 
these  cases,  Uiking,  in  the  first  place,  the  cost  of  lighting  by 
alternate  currente  of  a  district  of  000  metres  radius  with 
3,500  lampa  of  10  «.p.  
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L  CnnAi.  8TATioir.-^AxaBWAt»CinwBiT  Bmn. 

nM«aaa«r«MUMari«)li.pL,wiUi 
liadw.fli|ite.«g|iM,Me|i.   9MM0 

iiyBM&oiidoh.ih   njm 

Thrao  B«U  at    4S,000  ]S8,000  (S.iaO) 

SwitehboArd,  iiwtrumaato,  ete.   10,000  (400) 

Total  for  the  central  gtation  , .  17'3,0(N>f.(£6,HSO) 

The  high  tensioQ  currant  will  be  tranaiormed  into  low- 
tension  ciirrentB  of  100  or  50  volta,  and  distributed  to  the 
hoiuea.  Wo  nuqr  aappoM  (fa«t  Moh  tmnioiniMr  diiAribat^ 
for  andhuof  lOOxawtntMOttlidifci  Then  an.  tiMnfore, 
25  transformers  required  far  tiM  wlialedRui^  01  a  capMity 
of  6,000  watts  each. 

With  the  continuGua  cur  1  cnv  we  have  allowed  O  i  amixjre 
per  square  millimetre ;  with  the  alternate  current  we  can 
go  much  higher.  It  in  not,  in  thia  the  variation  of 
voltage,  but  the  heating  of  the  wire  and  ite  naehaincal 
fHutance  which  comes  into  play. 

T  do  not  thiuk  that  for  this  reason  we  should  allow  a 
^eat«r  current  density  of  more  than  1'2  to  1*6  ampere  per 
st^tmro  millimetre.  Taking  tliii litter  figure,  we  shall  have 
iJ&2Q  kf.  (10,6001bk>  of  copper  oo  Uie  Bkb-tenston  mains, 
and  about  the  aaine  w«glit  m  Che  knr-tennon  mains,  a  total 
of  9,640  kg.  We  will  admit,  as  for  the  continuous-current 
system,  that  the  cost  of  running  cost  only  20,000f. 
erbkb  presupposes  overhead  wires.  We  shall  ohlain  qnder 
tbeee  coDditioii%  lor  tke  cost  of  mains,  e(«. : 

2.  Mains. 

f.  £ 

-.':>  tnuiBformora  of  G.OOO  «atu  at  GOOf   24,000  (060) 

9,640  kg.  at  2f.  eOc   24,100  (964) 

Eieciioo   20,000  (800) 

IMdlbriaite..   96,0001  (1^.724) 

Wo  ■irivey  tborefora,  for  the  a]t«niate>caReoA  main^  at 
the  aauie  prieo  aa  vftli  the  contianous-coiient. 
It  ie,  tioworer,  oeoeisary  to  consider  that  the  laying  will 

cost  more  for  the  alternate  current  for  several  reasons.  In 
the  first  place,  there  are  two  seta  of  mains,  the  high-tension 
mains  and  the  low-tension  mains;  secondly,  the  greatest 
pracaatioiie  are  neoeHaiy  ior  the  ioauktioD  of  t£»  high- 
preerare  maina.  We  have  not  taken  theae  diibraMee  into 
account,  but  in  practice  they  -xnuld  certainly  make  them- 
eelves  felt.  Laatly,  the  lUipoBbibuity  of  employing aeenmu- 
lators,  or,  up  to  the  present  at  least,  of  driving  small  motors, 
are  both  against  the  use  of  alternate  coiceott — the  more  so 
thai  this  system  eoete  more  in  the  eiae  we  have  been 

A\"liL-ii  employing  undci^^iuuiid  conductors  Ihc  wxigliL  of 
the  copper  does  not  give  any  idea,  even  approximate,  of 
the  price  of  laying  maus.  The  details  themselres  of  the 
distribution  mnat  bo  gOM  into  and  atodied  for  tmak 
puticular  eaee. 
Dealing  with  totally  the  first  cost  of  mains  amounts  lor 
>  district  of  500  melcw  and  3,600  laimpe  with  overliead 

to  ^^H^  -  «ifdreontimiQitt«anmiiik  aia|de 

peiallol  at  110  volli^  and  H^J^  -  WL  fer  tbo  alternate 

*^  3,600 

current ;  as  we  have  said  above,  wotild  probably  be  much 

grfia'er  liecause  of  the  greater  precautions  to  be  taken  for 
the  insulation  of  the  high-tensioa  wires  for  the  alternate 

Wo  mnat  still  fnrtJiar  lemark  that  the  efBeienoy  of  the 
initaWatibn  -with  alternate  cmrents  ia  bee  than  tmit  with 

the  continuous  currents  ;  this  results,  in  the  first  pbcc,  from 
the  fact  that  the  elticiency  of  continuous-current  dyiiamoB 
is  higher,  at  any  rate  up  to  the  present,  than  that  of  the 
alternat»eurrent  dynamos,  and,  further,  from  the  loss  in 
the  transformers,  whieb,  though  relatively  small  at  full 
load      relatively  hi^h  at  ~m;il!  ioada 

Tht  efficiency  of  tne  oiUuiaiy  transformers  of  commerce 
exceeds  JO  juTcent.  at  full  charge,  but,  nt  vi  c  •.holcss,  cannot 
even  come  up  to  50  per  ceat.  for  a  U  hours'  run,  of  which 
throe  or  four  are  at  toll  load,  and  the  remainder  empty  or 
at  light  load. 

We  may  admit  thii4  the  first  cost  of  establishment  is 


the  same  when  the  weight  of  copper  per  lamp,  with  con- 
tinuous current,  reaches  10  kg.  (22lb.).  Under  these 
cotulitions  we  can  easily  see  that  the  continuous  current 
with  condoetore  in  {Muallel  at  110  volte  will  be  nreierable, 
whenever  the  mdiae  of  the  dliliiet  to  be  Hgbtea  doee  not 
exceed  671  metres. 

With  feeders  the  radius c&n  be  increased  to  1,000  to  l.luO  metres. 

With  the  three-wire  system,  to  1,074  motroe. 

With  the  thrws-wire  «y«tem  and  fe«lern,  to  1,050  to  1,850  metres. 

With  the  five-wire  fiygtfii:,  'c  io  -J/JJO  mctrca. 

With  the  five-wire  syatem  and  loodara,  to  3,000  to  3,600  loetres. 

For  dietaneee  greater  than  thte,  the  altennt»«urrent 

system  would  be  cricapor.  An  advantage  will  be  found  in 
employing  it  even  for  less  distauc&a  when  the  total  number 
of  lamps  is  not  very  large  and  where  no  motors  are 
reqiu'red,  a  case  often  presented  by  large  villages  and  small 
towns.  The  wwking  of  a  small  central  station  with 
alternate  eurents  is  rather  simpler  than  that  of  m  amall 
Btatkm  on  the  five-wire  system,  for  instauM. 

Continuous  OttrraUswUh  Sub-Stations, — ^When  the  distance 
to  be  supplied  eztende  for  more  than  300  metres  from  the 
central  station,  the  eontinnonB.enmnt  distrRRitim  with 

sub-stationB  can  be  employed  in  the  following  way  : 

At  the  central  station  a  current  of  2,000  volts,  for 
iuBtance,  is  nroduced  and  transformed  in  the  sub-stations 
by  means  ot  "  dymtrmotore  "  or  continuooa-corrent  trana 
formers  into  eonente  at  190  volts,  or  at  840  vdto  for  the 
three-wire  ayatem,  etc. 

The  most  economical  and  racion^l  luoi  bod  in  '.his  caso 
will  be  as  follows  : 

Each  sub-station  is  fitted  with  accumulators,  which  are 
charged  during  the  dajrtime.  For  lighting,  the  battery  and 
the  dynamos  work  in  paralleL  This  ayatem  k  employed  at 
London  by  several  companies.  To  obtain  an  idea  of  the 
price  i>f  thi^  distribution  we  will  take  the  case  of  lighting 
3,500  lamps  in  a  perimeter  of  500  metres  radius  placed  10 
Ulometrei  (eay  six  miles)  from  the  generating  station.  We 
nmy  ohooeo  under  these  eoodttioae  two  dyoamoe  of  1,600 
volts  in  series  at  the  elation,  eo  ae  to  obtuo  a  dlirereaee  of 
potential  of  3,000  volts.  Two  continuous-current  trans- 
formers with  their  primary  circuits  iu  series  will  absorb 
this  voltage,  and  furnish  current  at  120  volts  from  their 
secondary  armature  circuits,  which  eaa  be  coonectedia 
paralleL 

The  eoet  of  each  an  installation  will  be ; 

(1)  <;exicratin«  SxATioy. 

f.  £ 

Two  r-pncrnfors,  1,600  volts  and  30  ampersB         18,000  (720) 

0[:l'  l r.  1 1 .  ■  js-canea* twastemer  9,<>n'i  (mgoi 

InaLruQteoU   IO,0(X)  {•iihJ'j 

BBllilii««,ete.(SB^iBbglhflsem)  , 

(2)  LI9K. 

SO  miB.*  aaeilen,  kqttii  S  K  10  a  M  kDoasetoea. 

t  £ 

About  6,000  kg.  of  flODper  at  2f.  SOft..................    15,000  (6O0) 

200  ^olss  with  iHDiBtBisab2Sf.   6»O0O  (200) 

(35Soi 

(8)  Sn-BuiiaK.  L  £ 

Bttddinfca,  offices,  eta   .....................^..n....  90^000  (800) 

Three  continuoM-eanaBttesasiiormsw(eaeipaie)  39,000  (l,MO) 
Battory  of  aconmOktOiSh  tOO  mamm,  IM  volts, 

for  thraehoom   48,000  (1,790) 

SwUebboeidt  ete.   IDvOOO  (4001 

ii9;ooor.'(S«^ 

In  all  169,000f.  (£C,760),  without  reckoning  steam 
engines  or  turbines,  and  distributing  mains  going  from  the 
sub-station  to  the  lamps. 

If  it  were  deatted  to  run  thie  atation  with  the  alternate 
current,  the  coat  woold  be  about  the  same,  eonaeqoent 
upon  the  fact  that  accumulatorg  not  bcins:;  nnji!oyed,  the 
dynamos  would  require  to  be  of  much  greater  power  ;  so 
aleo  with  the  eondneton. 

(1)  Gknetiatt-.-t  St.^tiok,         t  £ 

Three  alt«mate'Curr8Dt  dynamo*  o(  120  {ooa 

being  spare)   60,000  (2,400) 

Inrtnuients,  etc.    -   10,000  (400) 

m.mi.  (£2,800) 
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(2)  Ukx.  I.  £ 
70  mm.*  section,  length  Wkm.,  abeafe  l,WOm.  <f 

copper  «t>2f.fi0a   35.000  (1.400) 

20OpaM— dlMQlrteii.    (am 

«IM»of.  (£i,eoo) 

(3)  TRAKsroRMUta.  f.  £ 

IMel  capacity  of  300  h.p.  (of  tbeae  we  are  obliged 
t»  ptwid*  mon  tbaa  ia  actaallj  aseeaeaiy, 
baoaaae  Mm  Bwacbwm  capacity  mvit  b«  con- 

nidenibly  of«  tfw  HMaa  ontiiut}...   iU.UMi  (SOU) 

Building  and  ftdMr.....    20,000  (800) 

Tarioua  ,   10,000  (400) 

fiOiOOQf.  (£2.000) 

InaUlOMnOL  {£6,400>. 

The  cost  of  the  two  ayateme  is  practically  the  same,  and 
it  can  only  be  special  conditions  which  should  exert  an 
iofluence  in  favour  of  one  or  the  other.  The  ci  iitin  I'-us 
current  system  has  thus  an  incontestable  advanti^e  when 
the  power  of  either  steam  engines  at  tmtiiDM  i»  liinitod  at 
the  generating  station.  Indeed,  the  iise  of  aoenmubton 
enables  3,500  lamps  to  be  mn  with  a  total  motive  power  of 
120  h  |.  only,  working,  it  is  true,  eight  to  ten  hours  a  day, 
while  with  the  alternate  current  220  h.p.  to  240  h.p.  would 
Im  required,  which  would  only  be  working  during  the  actual 
hmni  of  liriitiing  Ihrt  ii,  from  three  to  four  boon  only  » 
dsy.  On  the  oUier  hsnd,  tint  hbonr  Mid  enperintaiideniee 
of  an  alternate-current  itetiM  ieittkeretaipler  Md  reqaine 
a  smaller  staff  of  men. 

{To  he  continwd.) 


SBCONDABY  BATTERIES.* 

BY  O.  H.  ROBKRTOON,  F.C.8,,  A880aiNBT.K.KN0. 
iNTKOliUCllON. 

The  eeoondBiy-^'^ir,  as  it  should  rather  be  called,  the 


ible — batfeeiy  detet  practically  from  the  discovery 
that  electric  corrente  could  be  produced  by  the  agency  of 
chemical  actioms,  and  its  development  ^  u.^russed  with  the 
increase  of  our  knowledge  of  the  laws  which  govern 
eleotrolyaia. 

Iti  tM  JUK  1800,  YolU  dieoovered  that «  mcmA  oould 
he  obtained  through  cbemieal  agency ;  and  in  the  folloving 
year  Gautherot  observed  that  when  electrodes  of  silver  or 
platinum  wire  were  used  for  the  electrolysis  of  acidulated 
wat«r,  they  gave  a  current  in  the  reverse  direction  to  that 
io  which  toe  battery  cuneot  had  heea  paiaiiig,  if  they  were 
eoDBeeted  through  a  galvanoaieter  direolly  the  hattery  was 
removed. 

These  inverse,  or  polarisation  current*  as  they  were 
calle*!,  were  a  source  of  fjrcat  t>crplcxity,  and  although 
much  work  was  done  on  the  suoject,  and  many  tbcorioR 
were  started  to  account  for  their  origin  by  Volta,  Ritter, 
Marianini,  BaeqoereL  Groithus,  and  others,  no  satisfactory 
explanation  waa  forthcoming  until  Faraday  set  the  whole 
theory  of  electrolysis  on  a  firm  basis  in  bis  (tapers  communi- 
cated to  the  Royal  Society  between  June,  i833,  and  March, 
1884. 

Altboagb  BMOV  vppumA  eontradieliona  have  been  faand 
to  FMraday'a  ww-kiKfwn  efmpte  bwi,  and  the  predie  mode 

in  which  a  current  is  conveyed  through  an  wectrolyte  is 
still  under  di&cussiou,  yet  his  work  showed  that  chemical 
and  electrical  energy  wore  mutually  convertible,  and  that 
the  aoHsalied  polansatioo  cnnreotawere  due  to  the  reversible 
nature  of  the  ehenieal  ehangeacMiied  by  the  passage  of  the 
primary  current. 

The  way  was  thus  cle^ired  for  improvements  in  batteries 
in  general,  and  very  many  have  been  brought  out ;  but  it 
was  not  till  much  bter,  when  Faraday's  other  great  dis- 
eovery  of  the  laws  relating  to  the  eoareraion  ol  meehaoica) 
into  electrical  energy  bore  fruit,  and  provided  a  cheap 
source  of  electricity,  that  much  attention  was  jwid  to 
reversible  batteries. 

In  the  course  of  hm  cx{}erimeDta  on  elcctrulyiiia  be  n^ly 
anticipated  Plant^'s  discovery  of  the  peroxide  of  lead-lead 
eouple^  for  in  the  caae  of  the  electrolysis  of  a  solution  of 
eeelate  of  lead  be  noticed  that  on  the  lassage  of  the  current 

*  FaperNodbeimtlieSooie^  ai  iita! 


jicroxide  of  lead  was  formed  on  the  one  plata  and  lead  on 
the  other  ' 

In  1843,  Grove  invented  bis  gas  battery,  and  in  1852 
Dr.  0.  W.  Siemens  constructed  a  revenihM  battery,  usin| 
carboTi  as  his  electrodes,  and  a  etrong  edntko  wl 

acetatii  ui  lead  as  his  electrolyte.  i 

In  18j9,  Plant/'  made  a  number  of  experimenta  with 
copper,  silver,  tin,  lead,  aluminium,  iron,  sine,  gold,  and 
platinum  volUmeien»  to  determine  which  was  the  best 
couple  to  use  for  a  revernhle  hattei;^,  and  deeided  oa  tbs 
use  of  lead  [ilates  in  dilate  snlphune  add,  heeanse  hi  dti- 
charge  both  plates  were  active — tVi  i*  not  only  did  tho 
peroxide  of  lead  plato  combine  with  hydrogen,  but  tb« 
reduced  metallic  lead  combined  with  oxygen  ;  thus  th« 
E.M.F.  of  the  oell  was  due  to  chemical  aetioni  occafriiig  oa 
both  platea.  lu  those  days  tbe  aetioa  of  the  cell  ms 
ascribed  solely  to  the  decomposition  of  water,  andlheeffiNt' 
of  the  sulphuric  acid  was  left  out  of  account. 

In  1872,  Plan td  improved  the  "  formation  "  of  his  cell  by 
bringing  out  the  process  for  alternate  reversals  of  the 
enrrent,  and  in  the  decade  which  followed,  with  ih' 
improvement  of  the  dynamo,  and  the  consequent  growth  of 
electrical  engineering;,  the  need  for  some  means  of  storing 
electrical  energy  arose,  and  the  reversible  battWJ  passsa 
from  the  laboratory  into  commercial  use. 

KkVKRSUILK  BATIKiUKii. 

In  1880,  BLOanuHe  Faure  iffventei)  his  edl.  invUeb 

the  electrodes  consisted  of  load  plates,  sm-irrd  with  paste- 
of  red  l&ad  and  litharge  respectively,  hud  covered  with  a 
protecting  layer  of  felt.  On  charging,  the  red  lead  was 
oxidised  to  peroxide  of  lead,  and  tho  litharge  was  reduced 
to  metollie  lead,  thus  quickly  forming  a  FmoM  eonptsflf 
considerable  stonr^-L'  cu[i;,i:!ty. 

The  same  impetus  m  electrical  work  which  gave  rise  to 
tho  Faurc  battery,  led  also  to  the  ititroduction  of  several 
other  types  of  reversible  batteries,  and  as  1  have  been  able 
to  obtain  very  little  information  about  them,  I  will  deal 
with  them  and  their  developments  now,  before  proceeding 
with  the  numerous  improvements  in  the  two  lead  types. 

Profs.  Thomson  and  Houatou  have  trie  !  i  It-i  trodes  of 
copper  in  sulphate  of  zinc  solution  ;  tho  plates  were  Uid 
horizontally,  so  that  the  relative  weights  of  the  sulphate  of 
zinc  and  enhphato  of  copper  formed  in  the  woildng  might 
prevent  Hum  mixing  too  readily.  The  E.1CF.  was  UM 
same  as  that  of  tho  Datu'etl. 

M.  d'Arsonval  modified  this  battery  by  making  one  elec- 
trode of  lead  and  the  other  of  zinc,  the  solution  being 
sulphate  of  ainc  as  before.  The  lead  {tUto  forms  Uw 
positive,  and  beoonee  coated  with  neraiide  durieg 
charge.  According  to  Hieder,  Ite  EJtf.  cf  tUe  ainns^- 
mcnt  is  213  volts. 

Sutton  tried  copper  and  lead  plates  in  eopper  eolplatih 
the  S.M.F.  being  1-22  volts. 

In  1886,  M.  Dezmazures  brought  out  a  modification  uf 
tho  I^lande  and  Chaperon  cell,  the  solid  copperplate  being 
replaced  by  a  porous  one,  made  by  first  reducing  copper 
oxide  electrically,  and  then  compressing  the  fine  nu;  iri: 
dust  so  obtain^  into  plates.^  The  other  electrode  wa£ 
made  of  tinned  iron  gauze,  and  the  aolnlion  was  potassium 
aincate.  The  E.M.F.  is  only  abottt  one  volt,  but  the  ceUs 
are  light,  and  a  battery  of  this  description  gave  eatbfaetiOB 
as  a  source  of  motive  |>owcr,  at  the  trials  on  the  French 
torpedo-boat  "La  Gymnote, '  at  Toulou.  Recently  this 
battery  hai  been  tried  for  traction  work  in  Philadelphia, 
under  Uie  name  of  the  Waddell-£nt£  accumulator.t  In  the 
Aaiericatt  form  of  the  battery  tiM  copper  plates  are  made  of 
a  sort  of  wire  rope,  formed  of  a  stout  wire  core,  braided 
over  in  opposite  direottous  with  two  layers  of  wire  oi 
different  thicknesses,  the  finest  outside.  This  is  again 
braided  with  aaheatoa^or  some  simikr  material  which  retains 
and  nroteele  the  copper  oadde  fenned  by  electrdyiie.  The 
weight  of  the  battery  U  gjViO  aS  ffom  6$lb.  to  6€lbb  pat 
horse-power  stored. 

IMD  SlCVBIWtBUe  Battsriu. 

On  tho  iutredoetion  of  the  Faure  cell  into  £ngbuid.ui 
1881,  great  hopes  were  entertained  of  it»  and  the  i 
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t  ioa  in  the  maaniMtare  of  the  pht«  aeema  almott  to  hare 
ooen  rMuded  u  ooiMtHutinK  •  frMh  type  of  cell,  whereas, 
•inoa  uaMttplewuidentiea], the  chemical  reactiontwere  the 

•UMM  in  the  Plants  cell,  and  any  defect  due  to  these  would 
ba_  oommoo  to  both.  Aa  lead  reversible  batteries  cannot  be 
said  to  hare  completely  realised  the  hopes  then  entertained, 
it  ia  important  to  discover  whether  the  non-fulfilment  is 
to  eemei  whkh  can  he  remedied  by  improved  proceeses 
of  meanfaeture,  or  whether  they  arise  from  the  chemical 
IMctions  occurring  in  the  working  of  the  cell,  and  are  to 
be  met  rather  by  improved  treatment  after  than  during 
construction.  I  have  thought,  therefore,  that  a  paper  con- 
taining a  Bummary  of  some  of  the  principal  improvement* 
which  have  been  intKodaoed  in  the  eonatruction  of  the  eeUi^ 
and  ID  aeeoant  of  Mme  experimenta  dealing  with  the 
chemistry  of  tfie  Mihjeetk  afg^t  lead  to  eove  nieful 
discussion. 

From  a  compariMD  of  the  two  celli,  made  by  M.  Aehard, 
it  i^ppeare  that  on  ita  introduetioD  the  intcrml  riiliteime  of 
the  Tattre  wat  much  higher  thu  that  of  the  fommr,  while 
the  Phuit6  eeU  took  loogtr  to  loin,  and  wae  heavfar  than 

the  Fkure. 

The  time  required  for  formation,  and  the  weight  of  the 
cell,  were  the  chief  drawbacks  to  the  PUat^  process  of 
manufacture;  the  Fum  method  had  the  diatdvantage 
^*t  the  applied  paste  was  liable  to  separate  from  its 
■npport  Tne  remedying  of  these  defects,  then,  has  been 
the  principal  aim  of  the  improvements  which  have  been 
brought  out  in  the  two  types  of  the  lead  reversible  battery.* 
To  give  a  complete  list  of  theae  woakl  be  qoila  beyond  the 
^pe^  thie  |iaper,  but  th^  naj  be 


iMruamMmm  nr  Tm  Plants  Tm, 

which  the  peroxide  of  lead  and  spongy 


lead 


i.i'  ,  that  in 

are  formed  direct  from  metallic  lead  by  eleclrolyiis. 

In  tUc  type,  dnea  both  the  wdgfat  of  the  pUta  and  the 

time  required  for  "  formation  "  can  beshartoned  Iqf  making 
the  plate  porous,  and  thus  exj)08ing  more  aurCatiO  to  the 
action  of  the  acid  and  charging  current,  obtaining  porosity 
has  been  the  chief  aim  o|  ioveoton.  The  methoas  whicti 
have  been  suggested  from  time  to  time  may  be  classified 
midor  three  headings :  a.  Chemical. — The  plates  are  sub- 
joeteil  to  some  "pickling"  process,  or  some  special 
"  forming  "  bath  is  used.  b.  Mechanvnl. — The  plates  are 
made  of  granulated  lead,  wire,  or  some  form  of  fiuoly- 
divided  lead,  c  Eleelrolifiie.—{l)  The  inaly  divided  lead 
is  obtained  by  the  eleeibrolyiiB  of  aoaa  aalt  of  lead; 
(3)  Som  lalt  of  load  it  formed  into  a  plate  by  prenore  or 
otherwiie,  and  then  reduced  to  metallic  lead. 

Cliawfarf  AiOMMM— Plants  found  that  data*  of  lead 
wMdi  had  been  eteepad  for  a  long  tine  in  dihite  tolphnrie 

acid,  before  being  submitted  to  the  action  of  the  charging 
current,  "  formed  "  more  rapidly  than  those  which  had  not 
been  so  treated,  and  he  al.fo  found  that  "formation"  was 
hastened  by  heating  the  cell  during  the  process  ;  this,  bow- 
orer,  was  difficalt  in  pnetice. 

In  1882,  in  order  to  roughen  the  aurface,  he  pickled  the 
plates,  for  from  24  to  28  hours,  in  a  bath  oompoaed  of  nitric 
acid  diluted  with  from  once  to  twice  ila  volume  of  water. 
The  plates  were  then  thoroughly  washed,  and  the  formation 
eooplotad  to  a  bath  of  dilute  aulphurie  acid  one  to  10.  By 
thia  innravanoot  he  atated  that  a  emcity  which  under 
the  old  proeeaa  ft  toolt  leveral  nontha  to  ohtain,  eoold 
he  acquired  in  eipht  days. 

Almost  simultaneously.  Messrs.  Elwell  and  Parker 
angaaeted  the  use  of  a  mixture  of  nitric  and  sulphuric 
ae^  aa  a  nieUing  bath.  Since  then  different  baths,  con- 
taining nlfarie  aeid  in  varying  proportions,  have  ^  been 
brought  out,  and  from  the  earliest  times  the  addition  of 
some  salt  of  the  alkalies,  such  as  ammonium,  sodium, 

*  Tor  aa  aoeamt  of  the  lead  batteriea  on  thdr  fini  iatndnoUon 
into  commercial  work,  and  of  th«  e«r1v  suggMtioaa  to  replace 
tfaem,  see  a  paper  by  Prof.  \V.  (irylla  Adams,  r.R.8.,  Mad  b«rore 
Iba  Soiilice  Society  of  Kind's  Collefce.  October  25,  1881.  and 
pakHlMbi  the  Ch.vu.'U  S>wa,  vol.  xlv.,  p.  1.  Ii.  .Mr.  Niblett's 
paper  on  "  Some  Recent  ImprovemontA  in  Load  Socondnry 
Batterisa,"  road  boforo  the  I'hynical  Society  of  Glasgow  Univensity 
last  January,  and  published  in  the  AVf/nVtU  Engiuetr,  VoL  vii., 

Nos.  13  to  17,  uiii  he  found  an  iiccoiint  of  the  pdMlpal atfaetoral 
faaproveinepte  wbic)>  have  since  been  efifected. 


potaaainm,  or  magnednm,  anlphate  to  the  aleelrolyte 

during  formation,  has  been  suggested  as  an  improvement. 

In  1884,  Mr.  FitzGcrald  proposed  the  use  of  phosphoric 
acid  ;  and  in  the  same  year  Mr.  Tribe  experimented  with 
plates  partially  or  wholly  converted  bto  sulphide,  phosphide 
or  arsenide^  prior  to  "  faming  "  then  by  electrolysis. 

Coming  to  recent  proceoaea,  in  1890  Mr.  Epstein  sof* 
gested  firat  boiling  the  electrodM  in  a  bath  containing 

1  par  eank  nitric  acid  ; 

1  «*    w  potassium  permanganate ; 

or  elae,  in  Hon  of  the  permanganate,  9  per  cent  eariionate 

or  sulphate  of  sodium,  or  1  per  cent,  sulphate  of  manganese. 
The  plates  are  dried  in  air,  and  then  "  formed  "  by  the 
action  of  the  current  in  an  electrolyto  containing  acetic, 
phosphoric,  or  tartaric  acid,  in  the  proportion  of  ^  to  2 
per  cent. 

A  few  nontha  later,  Dr.  Paul  Sehoop  brought  out  hie 
proeen  for  first  subjecting  the  platea  to  the  action  of  a 

current  of  about  one-sixth  of  an  ampere  per  100  sqoaia 
centimetres,  at  50deg.  F.,  in  a  bath  comiKwtxl  either  of  : 

100  parti  bf  wahbt  ammoalnm  ealphate ; 
MO  «    »     M  aalplMrioaoidlMdw.)} 
fidalptb,,  potamivBehtaalet 

or 


100  parts  by  wdsht  water  i 
S       »  M  SOdiMBl 

|rds  1  pt.  „     „     potaailam  i 
The  trcjitment  is  continued  for  from  3G  to  100  hours, 
according  to  the  depth  of  the  active  material  required. 
The  fonnatioa  ii  eonptotad  hi  otdfautfy  WaM  anlphiirie 
aeida 


no.  1.— Dnke  aad  Oerham^  OdL 

Meehanieal  Froce^tses. — Messrs.  Crompton  and  Howell's 
well-known  platea,  formed  by  the  compression  of  a  specially 
porous  granulated  lead,  are  an  instance  of  thia  type,  and 
iriNn  thisir  gnat  {loroaity  they  are  capable  of  a  very  high 
into  of  dbi&iKe. 

In  Messrs.  Drake  and  Oorham's  cell.  Fig.  1,  while  tiie 
positives  are  of  the  Fauro  type,  the  negatives,  or  lead 
plat«s,  are  formed  of  roughonc<i  strips  of  lead,  laid  hori- 
zontally one  over  the  other,  and  connected  by  their  ends  to 
upright  rods.  Fran  its  construction  this  plate  ia  floe  to 
expand  and  contract  without  injury  to  itself. 

In  Mr.  Niblett's  ao-caUed  "solid  cell,"*  the  eleetrodea 
are  separated  by  porous  partitions,  and  the  space  between 
the  electrodes  and  the  partitions  is  filled  up  with  granulated 
lead.  In  this  coll  there  is  practically  no  free  electrolyte  to 
wash  about  and  apiil;  it  ia  allabaorbed  either  in  the  nan  of 
spongy  materia)  forming  the  eleetrodea,  or  in  the  porooa 
partitions. 

Plates  have  also  been  made  of  compressed  lead  dust,  of 
wire  loosely  woven  and  compressed,  as  in  Reynier'B  eall; 
or  in  the  form  of  a  rope,  as  in  the  Legay  cell. 

M.  Bandaept's  pUtee  would  appoar  to  be  of  this  type,  as 
thejr  are  mmk'  of  extremely  nnely  pulverised  material, 
which  is  then  compressed  into  briquettes,  and  subjected  to 
a  forming  process.  The  cell  is  now  in  use  commercially 
in  Bruaaela,  bat  very  little  information  can  be  obtainwl 
about  it. 

Electrolytic  Processes. 

1.  The  Electrolysis  of  Some  Lfod  Sail  Soluiioti.— The  acetate 
of  lead  baa  bean  frequently  employed  for  this  purpose 
since  Siemens  used  it ;  and  another  salt  that  haa  been  the 

*  The  Ekctricji  En<fitte<r,  vol.  viii.,  No.  4,  p.  80. 
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subject  of  nuuiy  patenta  is  the  chloride  of  lead.  In 
America  last  yt»r  it  was  proposed  by  an  Englishman, 
named  Cun-ie,  to  form  the  electrodes  of  rods  or  bars  of  lead 
coated  with  woven  agbestoB.  These  electrodes  are  then 
placed  as  anodes  in  a  bath  of  zinc  chloride^  and  lead 
chloride  to  the  required  depth  is  formed  on  them,  while 
•iiie  it  dcpodted  on  the  cathodes.  On  reversing  the 
enmntk  apcogv  mutaUie  laid  is  pradnoad  w  what  are 
now  fhe  eathodes,  and  tbe  rine  goea  into  aoliitien,  being 
thus  used  over  and  over  again. 

2.  Tlie  lUdudion  of  a  Plaie  Formed  of  Some  Salt  of  Lead. 
Perhaps  more  patents  have  been  taken  out  under  this 
beading  than  any  other.  Plates  have  been  formed  of  the 
foaed  eUoride;  cenuaita,  or  the  natira  earbonate,  has  been 
compressed  into  plates,  and,  in  fact,  any  salt  of  lead,  even 
lead  sulphate,  which  can  be  got  to  reduce  to  metallic  lead 
by  tiM  Mtfon  «f  tiM  emmi^  baa  baan  «ttploy«d. 


In  the  Laurent-C^ly  cell  the  plates  are  composed  of 

Killea  iA  specially-nra|iarad  lead  eblocidih  round  which 
tea  of  an  alloy  oflead  and  antfmony  are  eaat   By  the 

action  of  zinc  in  very  dilute  hydrochloric  acid,  the  plates 
are  converted  into  cellular  lead.  The  plates  are  then 
washed  m  cold  water,  dried,  and  the  positives  converted 
into  litharge  by  the  actum  of  a  current  of  bet  air.  The 
tonatkm  ia  tbon  eonpbtad  bj  dMtndyaia  in  th«  nmal 


□L 
i 
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In.  a..Flaa  and  ScoUmi  Gadoe  Rata 

For  this  cell  it  is  claimed  that  the  density  of  tbe  positives 
ie  4*3  to  6,  while  that  of  tbe  negatives  is  only  3  to  3*3. 
Gnat  atorage  capacity  for  weight  is  also  claimed. 

n.  iMniovBaNiB  m  m  PAtnu  Tm, 

i-f.,  that  in  which  the  peroxide  of  lead  an  l  spongy  lead 
are  formed  by  electrolysis  from  some  oxide  applied  to  the 


As  in  this  class  of  cell  the  active  material  is  applied  to 
the  electrodes,  and  not  formed  from  them  as  in  the  original 
Plants  cell,  it  ia  obviously  desirable  that  the  supporting 
part  of  tbe  electrode  should  be  lu(ht»  and  not  weakened  by 
taUns  part  in  the  chemical  raaaAM.  Thaae  raquliiuienta 
■m  bmmet  in  aoaaj  inatnnoaa  bvvapladns  Um  aoUd  Iwd 


plate  by  a  grid,  usually  made  of  an  alloy  of  lead  and 
antimony,  since  aodl  an  alloy  less  acted  on  by  the  acid, 
and  is  much  stronger  than  pure  lead.  In  the  E.P.S.  cell, 
the  use  of  an  alloy  of  lead  and  antimony  was  abandoned, 
becauMk  if  MfBeinift  antimoiiy  to  obtain  a  good  earting  was 


Win,  4,— FlaaOorMisDeaUaQild. 


added,  the  grid  waa  so  baid  Unt  it  did  not  yield  to  the 

expansion  of  the  peste,  which  consequently  forced  itself 
out  of  the  plate.  Lead  grids  were  then  employed,  but  now 
they  have  been  abandoneid  for  rapid  diaelmga  and  a 
solid  plate  has  been  reverted  to. 

In  the  htest  form  of  Mr.  FitfCtenU'a  lithanode  cell, 
weight  ia  reduced  by  nuUdog  the  ai^poct  of  a  light  donbla 


no.  &— "Boborts 


frameof  oo|)per«ko,  prataetodbomteaetionof  tbe  add 
by  dipinqg  it  fix*  in  aoMeiiog  fluid  and  then  in  uoltMi 

lead. 

The  other  im)irijvements  f;ili  into  two  principal  divisions  : 
(a)  Those  which  have  for  their  object  the  leteotion  of  the 
paste  on  the  plate,  and  they  may  be  etasaed  under  faax 
•wadiogs }  (b)  thoee  intended  to  provide  better  ^^''wtiim 
between  the  support  and  the  active  material. 

a.  Thr  Itetmtion  of  the  Paste. — 1.  The  plate  is  not  per- 
forated, but  grooves  or  receesei  are  made  on  tbe  anr&oa ; 
or  it  is  cast  with  projectiona  from  it,  ao  aa  to  aflbid  a 
lodgement  for  the  active  material. 

Hie  Tudor  plate  is  a  familiar  instance  of  this  type,  which 
baa  tlM  advaaMga  that  tha  aupport^iw]]|7 gala  locma^ 
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•od  rappliM  aotiT*  nutarial  to  rtplaoe  that  kwb  in  the 
workuig  of  the  eelL 

In  tfie  new  1890  pattern  E  P  S.  platfl,  an  early  form, 
introdnced  originally  by  Swan,  has  heon  resorted  to.  The 
plate  is  grooved,  but  instead  of  the  grooves  being  vertical, 
aa  in  the  Tudor  plate,  they  are  horizontel,  end  the  ridgee 
between  the  grooves  curve  slightly  upwaide  toweide  Uie 
inrfnce  of  the  pUte^  fomiing  a  lodgement  for  the  paste. 

%  The  rapport  it  some  form  of  "  grid,"  that  is,  ia  per- 
forated with  holes,  aa  in  the  e)i  pettam  EJPJS.  plate,  md 
the  Julien  grid,  Fig.  3. 

A  great  many  varieties  of  this  form  of  pUte  have  beM 
■oggeated,  and  the  ^^erturee  have  been  made  by  eaeting 
the  grid  fn  a  nioald,  and  by  ponebing.  Their  form  has 
been  cylindrical,  barrel-ehaped  ae  in  Messrs.  Drake  and 
Gorham's  positive  plates,  ■naped  like  two  cones  joined  at 
the  apices,  and  to  give  greater  aeeority  the  perforation  has 
been  nuwie  to  ^expand  again  juet  at  the  jnnotioa  of  the 


.gild  J 


Vw.         Robwt'a  "  CaU :  DetaU  of  Plate. 

The  constraction  of  a  moold,  to  prodaoe  a  Derforation 
expanding  inwardly,  is  a  matter  of  difficulty,  and  therefore 
the  grids  are  sometimes  cut  in  two  halves  and  subsoquentl y 

i'oined,  as  in  the  Gadot  cell.  Fig.  3.    Id  the  Correos  cell, 
^ie.  4,  much  used  in  Germany,  the  grid  take*  the  form  of 
a  doable  httice. 

8.  The  aetiye  material  ti  endoeed  In  a  perforated  eon- 
ducting  retainin;:;  vessel. 

In  this  case,  also,  the  devices  resorted  to  have  been  very 
numeious.  Plain  or  corrugated  sheets  of  lead  have  been 
taken  »nd  folded  ioto  bozea,  either  before  or  after  applying 


Wm.  7.— Tommaai  Cell,  Coniar  oat  sway  to 


In  the  Baherti  eeU,  Fig.  5,  two  gride  are  taken,  paeted  on 
one  side,  aod  then  muted  to  form  »  plate  with  the  paate 

inside,  Fig.  6. 

In  Dr.  Tommasi's  multitubular  cell.  Fig.  7,  the  retaining 
vessel  may  be  ooostructed  of  metal,  but  is  usually  of  some 
non-«onduling  material,  and  eo  eonee  oadar  the  next 


between  the  platea,  to  prafent  ehortdreniting,  and  letain 
the  active  matariaL* 

In  France  the  idataa  have  been  covered  with  perforated 
sheets  of  celluloid;  Beynier  brought  out  what  he  called  an 
"  elastic  cell,"  specially  designed  for  use  on  torpedo-boats. 
When  tried  io  1886,  on  hoard  "  Ia  Oymoote,"  it  waa  not  a 
■oeeeeB,  and  the  alkaline  copper  cell  was  prelewed  to  ik 
Since  then,  however,  the  eoaetmetioo  haa  bean 


wvwwwEF 


Fio.  9.— Bcwnier  BlemaDt :  Plan 

oir       ■  - 


[tmmI  €f  phlM  an  jnode  of 
* ,  or  MM  ioMttvo 


iepadnd 


Fio.  8.— Reynier  Eloment,  Side  View. 

tmatored,  Vul  &  £aoh  call,  aoeordipg  to  improremente 
efleeted  io  1889,  la  eompoaed  of  one  pontive,  two  negative 

plates,  and  four  porous  partitions  held  together,  as  shown 
by  a  frame  consisting  of  two  end  plates  connected  together 
by  corrugated  stripe  of  metal,  which  have  sutHcient  elasticity 
to  enable  them  to  expend  and  contract  with  the  alteration 
in  vohime  of  the  pktoe  eanaed  by  ehaige  and  diaehai]ge. 
Fig,  9. 

In  this  countiy  Mr.  Barber  Starkey  has  tried  filling  in 


between  the  plates  with  a  nixtoie  of  plaster  of  Fkris  and 
aawdust ;  Mr.  Fuller  uses  porous  pots ;  and  in  the  United 
States,  in  the  Pumpelly  battery,  cellulose,  or  wood  pulp, 
is  used  to  80|Kir:ito  ihu  plates  which  an  amiiifted  henaoii* 
tally,  aa  in  the  Atlas  cell,  Fig.  10. 

(OoiMMui  en  faf$  841,} 


*Vhe  improTomcat«  unJoi  thin  heading  are  equally  applicable  to 
■ne  ef  the  PlaaU  tyj^ ^IfSlgf^^^^Sn  wSSKU^hM^^^^'^ 
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ADVICB  BB  m  PALACB 

It  UDOt often  that  we  find  onrselves  thoroughly  in 
accord  with  Colonel  Goiiraud,  but  his  advice  to 
exhibitors  at  the  meeting  in  connection  with  the 
Crystal  XUaoe  Byhflhition  was  waaoA.  and  to  Dm 
point.   We  had  prevKMufy  {KHiited  oot  that  at  every 
exhibition  of  repute  some  firm  or  firms  had  laiJ 
a  solid  foundation  for  a  reputation  and  for  business 
abilitMS  that  rapidly  led  to  inoxeaae  of  btumeas  and 
to  fortune.   Ookmel  Ooozatid  merely  completed  oar 
suggestion  by  expressing  in  plain  language  tbe  fact 
that  a  good  exhibit  requires  a  certain  expenditure  of 
money.  Them  ii»  bovew,  one  other  point  wUeb 
IB  worthy  Ihe  eloBaat  attention.   A  day  will  be  fixed 
for  the  opening  of  the  exhibition.    Already  ramouis 
are  current  as  to  the  unreadiness  of  some  of 
the  exhibiton,  and  it  ie  with  these  we  wish  to 
"  wiaatle."  The  only  aim  an  exhibitor  ean  possibly 
have  nowadays  is  the  necessity  of  keeping  his  trade 
or  of  increasing  it.   He  exhibits  because  he  cannot 
allow  hie  rivela  to  gain  a  point  in  the  raoe,  and  bb 
returns  are  dariyed  from  various  sources.   In  the 
first  place,  be  may  effect  actual  sales  to  customers 
who  visit  the  exhibition.    In  the  next  place,  by 
ctrcnlars  handed  toviaitoxaandby  expIanationagiTeD 
to  visitors,  the  exhibitor  becomes  acquainted  irith 
probable  future  buyers.    The  fad  of  having  seen 
apparatus  and  knowing  a  firm  are  often  vital  points 
tending  to  diteot  ordere  in  epeeiflo  direetiaDe. 
LaaUy,  there  is  the  wide  advertiaement  to  the 
four  quarters  of  the  globe  given  of  apparatus  by 
the  descriptions  which  appear  in  the  vanoos 
papers.  It  we  eay  that  we  intend  to  desciibe  this 
exhibition  from  start  to  finish — and  we  do  say  so — 
it  will  be  foimd  that  our  contemporaries  are  bouna 
to  do  likewise.   They  dare  not  lag  behind  in  such 
a  race.  What,  howam,  does  all  this  mean  to  the 
laggards  whose  esdnbita  axe  incomplete  a  month  or 
so  after  the  opening  ceremony  ?   They  have  miss^ 
the  chances  of  obtaining  customers  during  a  time 
when  the  greatest  interest  ndets ;  they  have  ftilecl 
to  make  themsetvBS  known  aa  widely  as  they  might, 
and    they  can    never  regain   the   lost  ground. 
Ofttimes  the  excuse  is :  We  are  so  busy ;  we  really  have 
not  time  to  exhibit.  That  nonae  is  good  enoo^ 
fat  a  third  or  thirtieth  rate  exhibition,  bat  not  to 
one  in  the  national  home  of  exhibitions,  to  one 
devoted  entirely  to  electrical  matters,  to  one  held 
just  at  a  time  when  tbe  widest  viate  of  woik  efsr 
opened  to  the  eyes  of  electrical  engineers  appears 
before  them  in  the  glimpses  that  can  be  seen  of  the 
immediate  future.    We  would  urge  upon  every 
exhibitor,  tiien,  the  importance  of  being  ready  at 
the  time  of  the  opening.    Firms  that  are  too  busy 
to  advertise,  too  busy  to  exhibit,  too  lazy  to  come  op 
to  time,  are  unworthy  of  support,  and  the  sooner 
they  are  relegated  to  the  backgroimd  tiie  belter. 
Those  firms  having  a  reputation  to  make,  or  a  desire  to 
retain  one  they  have  made,  should  not  pretend  to  be  in 
the  position  of  "  don'tcare."  Theyexist  todo  bosioess, 
andif  tiiearKntoofa^  and  mighty  in tiMirosnnion* 
had 
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Fortonately,  th«M  axe,  as  yet,  very  Ibw  ebotrieal 
firms  who  take  this  tone.   There  txe  one  or  two 

who  imagine  the  world  mnst  wait  upon  them 
because  they  have  been  lucky  m  securing  a  certain 
amotint  of  orders  hitherto.  Such  firms  must  die 
a  natunl  death,  and  will  not  sumve  the  keener 

business  spirits  for  many  years.    Those  who  seize 
the  opportunity  now  offered  will,  we  should  imagine, 
□ever  regret  it.    They  have  the  chance  of  making 
their  mark  at  a  fu  more  favourable  time  than 
those  who  were  so  active  iu  1882.    Black  Friday 
for   electrical   engineering   has  come  since  1881- 
1882,  aud,  su  far  m  can  be  judged,  has  goue 
for   good.    Them   cannot   egein   be   ■odb  a 
rush    of   blind  spcciilfttiou,   of    Stock  Exchange 
gambling,  but  there  may  be  so   vast  an  increase 
of    work    that    it    appals    one   to    attempt  to 
desoribe  the  poasibilitiee  for  «n  enterprinnf;  fiim. 
Once  more  to  reiterate  our  caution.   Be  z«ady  in 
time,  if  only  to  obtain  the  praisf^  of  the  daily  press. 
Every  exhibitor  should  know  that  alter  a  few  short 
articlea  in  these  papers  the  whole  salgect  will  be 
practically  dropped,  and  especially  .so  if  a  turn  of 
the  political  wheel  should  bring  about  sorne  interest- 
ing political  topic.   The  exhibits  should  be  worthy 
the  firmi'  xepotattons.     Explanations  should  be 
forthooming  whenever  a  visitor  turns  up.  Nothing 
is  more  annoying  than  to  find  some  interesting  piece 
of  apparatus  on  a  stand  with  no  one  at  hand  to 
explain  its  uses  and  mode  of  working,  and  yet  more 
often  than  not  visitors  have  to  pass  by  with  no  more 
information  than  can  be  obtained  from  studying  the 
external  framework  of  a  machine.   At  the  Crystal 
Palaoe  we  must  have  nothing  of  this  sort.  A 
niggardly  policy  should  be  eschewed,  and  ttie 
exhibit  should  be  ready  at  the  opening. 


UTBRATURB. 

maA  OenerAi  RMUtoni.    Bf  W.  Pksren  U atooob,  1C.LE.  E. 

Wbittaker  and  Co. ,  I/ondon.    Price  2s.  6<1. 

In  deciding  the  value  of  a  book  it  is  necessary  to  look  at 
it  from  the  Standpoint  &oni  which  it  w%s  written.  Mr. 
Mayoockis  imve  «r  lesieoinwetad  with  the  Seienoe  and  Art 
B^Murtmsnt,  and  neesMsrOy  hit  mind  takes  a  bias  in  the 

direction  of  this  departtnent's  labours.  As  a  first  book  for 
such  students  as  have  to  pass  examinations,  it  is  admirable. 
The  statement*  are  clear,  accord  with  the  authorities,  amply 
illuttrsted,  and  the  iof  ormation  given  ia  driven  home  by  a 
isrisi  e<  questions  gim  at  tlu  sod  ef  esebsssticii. 


Baotrlolty  Treated  TxpnimuataStj  tor  the  tue  of  SohooU  and 
Stndenta.  By  LiKNxrs  Ct^MHtiKO,  M.A.  Thin)  edition. 
XongtoMS,  Qroen,  and  Co.    I'rioo  4a.  8d. 

A  book  that  baa  Unod  tb«  teat  of  three  sditiODB  hardly 
need*  a  godfather.   An  attempt  H  made  to  cover  a  very 

wide  field  in  an  clementarv  niinnrr,  nn^  undoubtedly  the 
.<tudont  is  led  goiitly  and  pica.^arii.)  otiv,ani8.  The  altera- 
tions to  this  edition  are  principally  connected  with  the 
more  modem  practical  developments  in  apparatua,  which 
■n  (imply  described  and  freely  illustrated.  The  anbject  is 
tratted  under  four  sections,  dealing  reapsetively  with 
Magnetism,  Frictional  Eleetricity,  Voitaie  Eloetridty,  and 
Ttorao- Electricity,  vftb  sppsadioas  oo  ''Units'  and 
**  Table  of  Sioes,  etc.* 


CORRESPONDENCE. 

**  Om  umii'i  *wd  to  ae  mn^  imA 
JfiwUca  DMdt  Qukl  both  be  beahL' 


VOTES  OF  GAS  SHAREHOLDERS. 
Sir, — At  meetings  oi  local  uuihorities  the  question  is 
from  time  to  time  raised  whether  members  interested  in 
gas  undertakings  are  entitled  to  vote  or  take  part  in  dis- 
cussions upon  Msctric  lighting  mattera.  It  nay  be  asefal, 
therefore,  to  the  electri<^  inausiry  to  know  what  the  law 
on  this  subject  is.  Mr.  Sydney  Morse  hiis  had  occasion  to 
take  counsel's  opinion  u|>on  the  point,  and  as  I  have 
obtained  the  permission  of  bis  clients  to  publish  the  opinion 
which  he  has  obtained  from  Mr.  R  S.  (now  Mr.  JuNtice) 
Wrij<ht,  I  eiiclu-sc  it  herewith,  and  trust  that  its  publication 
by  you  may  help  to  provont  the  continuance  of  the  in- 
justice which  is  now  frequently  done  to  electrical  coaspsaieB 
by  representatives  of  gaa  interest. — Yours,  etc, 

LoDdoo,  E.C..  Dec.  2.  1891.  JL  Qasxxx. 

opimon 

The   Urban   Sanitary  Authority  of    is  the 

Corporation  acting  by  the  Council  (see  s.  6  of  tne  Public 
Healtb  Aet,  187SX  *od  consequently  the  present  question 
turns  on  the  eoBStnifilaon  of  a.  22t  sub  s.  (3)  of  the 
Municipal  Corporstfoos  Act,  1883.  In  my  opinion  thoss 
members  of  the  Council  who  are  shareholders  in  the  gas 
company  have  a  direct  pecuniary  iotoietit.  in  the  questien, 
whether  or  not  the  Council  shall  give  their  consent  to  the 
apphoatioo  by  the  electric  light  company  for  a  hcenae 
under  48  and  46  Viet,  e.  56,  a.  3,  %nd  saeb  memben  are 
not  entitled  to  vote  on  the  q'ir'r;tio:i  or  to  take  part  in  the 
discussion  of  it.  No  penalty  ii  .iLtached  to  a  breach  of 
8.  2'2,  Bub  fi.  (3),  and  all  that  can  bo  done  in  onier  to 
prevent  such  membera  from  voting  will  be  to  get  some 
member  of  the  Council  to  diaw  the  attention  of  the  Mayor 
to  the  fact  that  (he  votes  in  qoeation  ought  not  to  be 
received,  aud  will  be  invalid.  See  rule  10  of  the  seoond 
schedule  to  the  Munidpal  Oorporations  Act,  1682. 

(Signed)  R.  S.  Wkiobi. 

45  and  ^6  Jlcl.,  ch  ■">'>,  s-  S2 

(3),  A  memb«r  of  the  council  aoL  xoia  or  take 

part  in  the  discussion  of  any  matter  before  the  council  or 
the  committee  in  which  he  baa  directly  or  indirectly,  by 
himself  or  by  his  partnses,  sbj  psennisiy  iatecsst. 


SlfOTBIO  VANS. 

Sib, — Can  your  readers  infonn  as  whether  it  is  yrt 
practicable  to  convey  a  van,  which  with  ita  eontents  would 

weigh  about  five  tons,  over  a  common  road  for  35  miles  by 
an  electric  motor  and  accumulator  I  By  "  practicable  "  we 
mean  at  an  average  speed  of  not  less  than  five  miles  an 
hour,  at  a  cost  considerably  leaa  than  that  of  horses,  and 
withont  recharging  the  seeamnlators  dnring  the  journey. 
We  shall  be  glad  to  have  any  proposal  on  the  subject. — 
Yours,  etc.,  Hazbll,  Watson,  and  Yinby,  Luiitsd. 
1,  Oreed-boe,  ELG^  Kor.  80, 1891. 


88C0NDABT  BAIIBHIES. 

h.  Improved  dmnectijn  Between  the  Applifd  Ondc  and  Ute 
Sui>2>ort- — With  this  object  the  support  has  been  well 
rubbed  with  carbon  before  applying  the  saate,  and  the 
addition  of  carbon  to  the  pasts  in  some  lonn  hss  heen 
frequently  rseomsmided,  as,  for  instance,  kneading  tin 
oxides  into  a  paste  with  lead  acctato. 

In  the  Tudor  cell,  Fig.  11,  the  jwsitivo  plates  are  first 
treated  by  Planto's  process,  to  coat  them  with  a  layer  of 
crystalline  electrolytic  peroxide.  The  grooves  are  then 
partially  filled  with  a  pasts  of  psrodde  of  lead,  sad  pressure 
IS  applied  to  the  ridges  to  expand  them,  and  partially  elose 
the  mouths  of  the  groovcR,  Fig.  1 2. 

The  cj^ilns:  nr  iveldiii-  of  the  applied  oxide  to  thepble 
has  alao  been  tried,  and  to  overcome  thedifficulty  (tf  gstting 
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tiw  substances  to  blend  iato  one  another,  caused  by  the 
gTMt  different  in  (heir  melting  poiati  it  hu  boeo  siugeeted 
to  fill  the  portioD  of  the  monld  mually  ooeapied^  the 
numort  with  some  reducing  ai^'ctit,  such  af  o.irVmn  mixed 
with  nitre,  so  that  when  the  fused  oxides  ato  poured  into 
the  mould  thoy  will  bo  reduced  in  part  to  moluliic  lead, 
which  will  assume  the  place  and  shape  of  the  carbon  core, 
while  the  reaainder  forms  the  active  matairiaL 

Omumlfymrovemenls. — Besides  the  improTementa  io  what 
may  be  eallea  the  manufacture  of  the  plates,  or  eleotrodes 
proper,  various  devices  have  been  resorted  to  with  the  view 
of  diminishing  the  resistance  of  the  luga,  and  securing 
better  eootact  between  platea  of  the  aama  sign,  such  as 
nakii^  oomieetioD  by  turned  e^per  rode  peaeed  through 
hoka  ID  tlie  Iqga.  LndfeaftennMFdeeMiioaiid  the  copper, 
ao  that  it  ia  aoreeoed  from  the  aeticm  of  the  add. 


Fl<:.  II.— Tudor  Plate  :  Siilc  View,  Ktnpty. 

Some  attention  has  also  been  given  to  the  question  of 
the  best  electrolyte  to  use,  some  advocating  the  use  of  acid 
of  density  1,150  to  1,180,  while  others  recommend  a  deoaitjr 
1,200  and  over.  The  addition  of  small  qnantitiea  of  some 
aalt  of  the  alkalies,  i^uch  as  sodium  sulphate  or  carbonate, 
has  been  recommended  by  Mr.  Barber-iStarkey  and  others, 
with  a  view  of  reducing  sulphating ;  and  Dr.  Paul  Schoop 
has  brought  oat  a  aooeeaaful  oaJ^mooa  electrolyte  by 
adding  one  Tolmne  of  dilate  aodram  iQieate,  density  1  -180, 
to  two  volumes  of  dilute  sulphuric  acid,  1-250. 

In  order  to  prevent  short-circuiting  between  the  plates 
by  the  material  dislodged  in  working,  they  are  now  either  I 
along,  or  reat  on  aupporta,  which  are  ao  placed  that  the 
fonnatkm  of  a  layer  m  mod  belweeo  them  ia  prerented. 


Vie.       Tudor  Plate :  Side  View,  Smptr. 

Tha  equalisation  of  the  chemical  action  over  the  surface 
of  the  plates  has  also  been  attempted,  and  in  the  Schoop 
cell  the  current  entera  at  the  top  of  one  set  of  plates  and 
leaves  from  the  bottom  of  the  others.  The  pUtea  also  are 
widely  spaced  now  as  a  rule,  the  proportion  of  aidd  to 
plates  has  been  increased,  and  little  alterations  are  con- 
atantly  being  ma«ie  to  secure  the  free  circulation  of  the 
dadnflyte  eaaealial  to  xegular  working. 

Tbk  CHsmsnEr  of  tiik  Acm, 
Although  ao  many  diSnraot  modea  of  manufacture  and 
preliminary  treatment  bare  been  leaorted  to,  all  the  bat- 
teries, so  far  as  I  am  awin^  wbich  depend  for  their  action 
on  the  couple  formed  between  lead  and  lead  peroxide  in 
dilute  sulphuric  acid,  exhibit  the  characteristic  peculiarities 
noticed  by  Plants  in  his  cell— namely,  the  high  initial 
KM.F.  of  a  fro8hly.charged  cell ;  the  fall  of  E.M.F.  on 
breaking  the  charging  circuit,  with  oorrespondiiw  riae  on 
breaking  the  diachargiug  circuit;  the  very  rapid  falTtowardB 
the  end  of  discharge  wnich  occurs  earlier,  the  more  rapid 
the  discharge  ia,  and  is  not  due  to  the  exhaiution  of  the 


active  matenal,  u  after  e  reat  &  finah  diaolwcia  eaa  b« 

obtained. 

As  the  defMa — namdv,  aalpbating  and  buckling — whiob 

have  retarded  the  introduction  of  reversible  lead  batteries 
are  also  common  to  the  two  types,  it  appeared  possible 
that  they  were  duo  to  the  same  causes  which  produced  the 
variations  in  KM.F. ;  therefore,  as  the  work  of  Dr.  Oliver 
Lodge*  in  1883,  and  of  Mieself  in  1888,  had  shown  that 
the  causes  of  the  variation  must  be  aoq^  either  oa  Iba 
lead  plate,  or  in  the  add  next  it,  and  the  ehemiatrr  of  tba 
plates  afforded  no  explanation.!  I  la.st  year,  with  Dr. 
Armstrong's  advice  and  assistance,  undertook  the  investiga- 
tions of  the  reactions  occiuring  in  the  acid. 

Pbnti  had  oooaidflred  that  the  peeuliaritiae  ia  B.M.F. 
were  dtte  to  the  formation  of  perozMea  in  the  aeid,  sod 
showed  that  the  conditions  existing  in  a  cell  were  favour- 
able to  their  production,  since  in  vollauiclcrs  with  lead 
electrodes  they  were  formed  in  greater  quantity  than  in 
thoae  with  plaitinam.  He  alao  notioed  that,  immediatoly 
flo  the  eemetioa  of  tlwdnigiiisflncniiti  there  was  often  a 


Fw.  1&— Pkbsaef  OacUhon  Odl  Sapanted. 

■mall  evolution  of  gas  from  the  peroxide  plate ;  this  evolu- 
tion he  aeeribed  to  loeal  aetioa  lietween  the  peroxide  end 
the  aabjaeent  lead. 

Commenting  on  this,  in  their  little  book,  "The  Chemistry 
of  Secondary  Batteries,"  Messrs.  Ghvibtonc  and  Tribe  point 
out  that  the  gas  is  oxvjzen,  and  cannot  bo  duo  to  local 
action,  aince  toe  gaa  was  evolved  whether  the  peroxide  was 
removed  from  theanpporting  plate  or  not  The  applioation 
of  heat  increased  the  evolution  of  gas,  and  the  gas  was 
oxygen.  Testing  the  acid  between  the  plates,  they  alwaya 
found  tr  ices  of  aomething  which  decolourised  permangannfte^ 
and  might,  therefore,  be  hydrogen  dioxide  or  osone. 

Although  a  very  large  amount  of  work  haa  been  done 
on  the  eleetrolyau  of  aolphorio  aoid  aolntion^  and  the 

Sener<d  oharaeter  of  the  <diange  in  the  natnro  of  the  pio- 
acts  formed  as  the  strength  of  the  solution  is  varied,  is 
well  understood,  the  only  references  I  was  able  to  find  to 
any  examination  of  the  acid  in  a  bat(«t  y  were  those  just 
given ;  and,  therefore,  I  have  ventured  to  bring  the  results 
of  my  own  experiments  before  this  society,  not  because  I 
consider  them  a  final  adution  of  the  dimenlt  problem  of 

•  Cantor  lecture. 

t  "  Mon»t»chaft«  fOr  Chemie,"  713. 

i  For  refereiKMS  and  a  siuiunaiy  of  the  priocipal  work  done  on 
thooall,asathaJMrMBa,voLnvlL,Ne.la^  F^lWl  No^CH; 
11.437. 
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the  chemistry  of  the  cdl,  lyntbaektue  I  hope  that  the  study 

of  the  rli  iiiL'cs  occurring  in  the  olcctrolyt«  may  help  to 
elucidate  somo  points  which  are  at  present  obscure. 

And  DOW  it  may  be  as  well  to  refer  brieflf  to  the  work 
wliieh  has  bam  dona  in  snlphnric  acid. 

In  1878, 6eftlid<»l;*iliM0Tered  persulfAmie  add  (H^^Og], 
and  broTi^ht  forward  evidence  to  prove  that  it  is  the 
pristtttiy  pi  txiuct  of  the  electrolysis  of  sulphuric  acid  solu- 
tions, ana  that  the  hydrogen  dioxide — which  from  Faraday's 
time  baa  beeu  well  known  to  be  preient  in  aoluhuric  acid 
after  deetrolyaja — ^ia  nally  due  to  the  aeticm  of  this  body 
on  the  acid.  The  products  of  electrolysis  vary  with  the 
strength  of  the  acid,  40  per  cent,  acid  (denaitv  1,300) 
yielding  practically  no  hydrogen  dioxide,  while  below 
and  above  that  strength  it  is  present  in  varying 
proportions.  High-current  deamty  and  an  eleetro- 
neg^ve  condition  of  the  electrodes  favoun  tiieir 
formation,  t  Pereulphuric  acid  is  an  unstable  body, 
and  begins  to  decompose  as  soon  as  -Iid  current  which  has 
given  rii&  to  it  is  stopped,  and  its  decomposition  is  accom- 
panied by  the  formation  of  hydrogen  dioxide,  unless  the 
eulphmie  acid  ia  too  dihiiaL  Hjdiogen  dioxide  is  also 
ttnetahle  when  oonesntratad,  hot  a  weak  sulphuric  acid 
solution  of  it  ia  comparatively  stable,  and  the  stability 
incre.iscH  the  leea  hydropen  dio.xide  it  contains,  therefore 
this  body  is  found  in  estimable  quantities  long  after  the 
persulphuric  acid  which  gave  rise  to  it  has  disappeared. 
PersQiphuric  acid  is  at  once  decomposed  by  spongy  metal, 
such  as  platinum  Mack,  by  heat  with  evolution  of  oxygeti,! 
and  resembles  hydrogen  dioxide  in  these  reactions,  and  in 
releasing  iodine  from  potassium  iodide,  but,  unlike  it,  has 
no  action  on  permanganate  of  potaasiuni  or  peroxide 
of  lead.  The  effect  of  electrolysing  a  sulphuric  acid 
iolatMn  of  hydntgen  dioxide  is  simply  to  increase  the 
mto  of  the  decomposition  occurring  spontaneously  if 
a  weak  E.M.F.  is  used  but  on  increasing  the  E.M.F.. 
thout;h  the  rate  of  decomposition  is  increased,  a  little 
persulphuric  acid  is  re-formed.  Subsequent  workers 
have  in  the  main  confirmed  Berthelot'a  ooiiMniions.  To  the 
oxidising  oxygen  in  the  prod  nets  of  the  electrolysis  of 
sulphuric  acid  Berthelot  gave  the  name  of  "active  oxygen," 
and  as  they  pass  one  into  the  other,  and  for  most  purposes 
connected  with  a  battery  it  is  not  iiemaiij  to  dimnninatc 
between  them,  I  have  retained  it 

KvrKHIMKNTS  AT  THE  GkNEKAI,  PoST  OFFICK. 

That  the  nature  of  the  electrolyio  dtfected  the  behaviour 
of  the  cell,  was  evident  from  inforraalion  receive  J  from  Mr. 
Barbcr-Surkey  with  respect  to  the  effect  of  the  addition  of 
.sodium  carbonate  j  and  it  seemed  possible  thait  the  different 
behaviour  of  cells  containing  this  substance  was  due  to  its 
catalytic  action  on  hydrogen  dioxide,  which  is  known  to  be 
exceedingly  unstable  in  the  presence  of  a  trace  of  alkali  ; 
and  hence  a  comparative  study  of  the  reactions  occurring 
in  cells  containing  ordinary  dilute  sulphuric  acid,  and  in 
Ihoae  which  had  bean  treated  on  JUr.fiatbarSAarkev's  plan, 
seemed  likely  to  dnddate  the  etOMe  of  tiie  aoiphatiog 

during  rc£t,  and  the  high  initial  EJ£.F.— 4]ie  tWO  natWes 
most  affected  by  bis  treatment. 

Mr.  Preece  most  kindly  aided  the  investigation  by 
allowipg  eqwrimenta  to  be  oarried  out  at  the  General  Poet 
Office,  where  one-half  of  the  aecondaiy  eeUa  eontaln  1  per 
cent  of  sodium  sulphate,  and  the  other  half  ordinary 
dilute  acid,  deueity  1,180.  He  also  put  at  my  disposal  the 
records  of  the  behaviour  of  the  colls,  and  they  proved  that 
there  was  much  less  sulpbating  with  sodium  sulphate,  as 
shown  by  the  density  of  the  add  never  falliiig  to  the  same 
extent  as  in  the  plain  cells.  The  following  readings  tiken 
from  fibort^circuitcd  cells  with  badly  broken  plate-s  illusti-ate 
this.  In  two  cells  containing  ordinary  dilute  acid  the 
density  of  the  electrolyte  had  fallen  to  1,100,  while,  accord- 
ing to  the  last  readings  before  the  short  circuit  occurred,  it 
had  been  1»170  and  1,180  respectively ;  while  in  two 
sodium  stxlphate  cells  the  density  had  only  fallen  to  1,180 
from  I  .'2^'0  '111'!'  ]  similar  circumstmces. 

This  was  Rtrottg  evidence  in  favour  of  the  hydrogen 

•Berthelot.    {Comvt.  Send,  m, -mT,  i.) 
f  BfahariL   (Aun.  Hy«.  Chem.  [2]  31,912. 
t  Bsctheiot.   {ttuU.  Soe.  Chim.  (21,  3i,  7H-81.) 


dioride  formed  in  theworUag  of  the  cell  being  appreciable 
in  quantity,  since  its  sulphating  were  only  due  to  local 
action  between  the  support  aod  the  paste,  there  does  not 
aj  pcar  any  reason  why  the  addition  of  aodinn  Bnl|ibnte  ' 
should  afiEsot  it. 

Whenerer  the  eeUa  wore  tested  they  were  always  fannd 
to  contain  "  active  oxygen,"  which  was  due  to  the  presence 
of  persulphuric  acid  and  fjeroxide  of  hydrogen  in  varying 
proportions.  During  charge  persulphuric  acid  is  the  main 
constituent;  during  dischaq^e  the  quantity  of  hjdcogea 
dioxide  gradually  increases ;  while  in  a  cell  which  baa  MM 
at  rest  some  time  there  is  Tory  little  azeept  hydrog^ 
dioxide  to  be  found. 

In  addition  to  the  tests  made  on  the  cells  in  the  electric 
light  and  telegraph  batteries,  I  studied  the  formation  of  the 
"active  oxygen"  during  charge  and  discharge  on  some 
cells  which  were  kindly  set  afwrt  for  mjr  specif  use.  The 
"aetiTe  oxygen"  forms  at  once  on  tne  passage  of  the 
cun-ent,  decreases  slightly,  and  then  incicases  to  a  little 
above  its  first  value.  Starting  either  charge  or  discbarge 
always  causes  an  initial  increase,  except  in  the  case  of  cells 
which  have  been  long  idle,  when  there  is  a  diminution  doe 
to  the  deeomposition  of  the  excess  of  hydrogen  dimdde  in 
the  acid. 

To  test  whether  electrolysed  acid  was  able  to  reduce 
[luro  jvcroxiclo  of  lead,  two  equal  lots  of  peroxide  were 
taken  by  weighing  one  against  the  other,  aod  put  in  two 
flasks.  On  to  each,  100  o.e.  of  aeU,  from  next  the  poeitfTO 
plate  of  a  cell  at  full  charge  was  poTircd,  and  this  causes! 
the  evolution  of  oxygen,  which  continued  slowly  for  some 
days.  At  the  end  of  a  fortnight  the  amount  of  jjeroxido 
of  lead  in  each  sample  was  estimated,  and  it  was  found  to 
have  decreased  from  97*4  per  eent,  to  93*94  and  94*04  per 
cent  rsspectivelj. 

This  appears  to  exphin  the  well<known  deleterious  effect 
of  rest  on  a  cell ;  for  although  [lersulphuric  acid  itself  doe.i 
not  reduce  peroxide  oi  lead,  it  forms  hydn^en  dioxide  on 
standing,  which  is  capable  either  of  oxidising  the  leai  plelia 
to  litharge,  or  of  redoeing  the  peroxide  plate  to  tii»  mmt 
substance.  In  each  case  the  litharge  is  eooTerted  into 
sulphate  by  the  sulphuric  acid. 

In  an  ordinary  cell  in  good  order  the  amount  of  "active 
oxygen"  is  small,  varyint;  in  (juantity  from  about  0*01 

gramme  to  002  gramme  per  litre  j  but  this  means  that  in  a 
i  T)  pint  eell  (the  sSae  used  at  the  Post  Offiee)  there  waa 

always  sufRciont  to  convert  from  grammes  to  7*5 

grammes  of  peroxide  of  load  into  sulphate,  or  to  undo  the 
work  of  one  to  two  am i>cre- hours'  charge. 

This  is  not  a  serious  matter  if  the  cells  are  ke|it 
working,  as  the  peroxides  are  being  continually  broken  up 
with  each  reversal  of  the  current,  but  if  the  cells  stand  idle 
the  plates  get  sulphated,  and  fJlO  amowit  of  "actife 
oxygen  "  formed  in  the  next  passage  ol  tbo  corrent  showa 
a  marked  increase. 

The  figures  just  given  do  not  represent  the  total  amount 
of  "  active  oxygen,  since  the  acia  absorbed  bv  the  plates 
eannot  he  tested  ;  but  as  the  aold  has  more  oxidfising  power 
the  nearer  you  get  to  whichever  is  the  positive  plate, 
except  at  the  commencement  of  discharge,  and  the  total 
quantity  of  "  active  oxygen  "  increases  rapidl}' soon  after 
breaking  eircttit,  it  seems  fair  to  assume  that  this  increase 
is  due  to  difRnion  from  the  plates  of  acid  which  has  more 
oxidising  power  than  that  in  the  body  of  the  cell. 

This  increase  is  followed  by  a  decrease  which  is  rapid  at 
first,  and  then  gradually  gets  very  slow,  and  practically 
ceases  while  there  is  still  a  fair  proportion  of  "  active 
oxygen  "  left  in  the  cell. 

In  the  sodium  sulphate  cells  the  amount  of  the  oxidising 
agent  was  usually  foes  than  in  the  plain  cells;  and  the 
amount  of  hydrogen  dioxide  was  always  so,  unless  ibe 
battery  had  been  at  rest  for  some,  when  the  conditions  were 
occasionally  found  to  be  revenad.  This,  I  suppose,  is  due 
to  the  proportion  of  "aettre  oxygen"  in  the  form  of 
hydrogen  dfoxide,  at  the  moment  off  stopping  the  corrent, 
being  greater  in  the  plain  than  in  the  sodium  .sulphate  cells, 
while  the  latter  contain  more  persulphuric  acid.  lu  both  cells 
the  hydrogen  dioxiile  present  at  the  time  of  stopping  the 
current  will  be  reduced  on  the  plates^  sulnhatingtbesttnaoei 
and  more  or  less  screening  them  mm  nirtlier  Mition;  hat 

Mthe  aodinn  sfflpMVfr  cell  emitains  ■tore  nsmdnhuis 
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acid,  the  gubfioquont  formation  of  hyiirogen  dioxide  will  be 
greater  in  it  than  in  the  pl.iiii  coll.  As  f;ir  as  I  could  dia 
cover,  sodium  sulphato  bu  little  or  no  action  on  the  acid 
unlets  it  is  added  dortoK  •leetrolysis,  or  to  acid  which  has 
jut  b«en  tek»D  irom  •  mU  yinnigh  which  m  ewMot  ii 
pasting. 

The  PtnJ:  CoJmir  nf  the  Acid. — It  has  often  been  noticed 
(bat  during  charge,  particularly  with  new  cells,  a  pink 
colour  starts  from  the  peroxide  plates,  and  gradually 
ipcwda  over  toward*  iha  wad  ^toi,  iadiag  away,  liowev«r» 
before  mcbing  them.  Thb  pmk  oolonr  was  reisrrad  to  by 
Mr.  Crompton  at  a  meeting  of  the  Institute  of  Electrical 
Eugineers  oii  13ih  December,  m90,  and  its  origin  gave 
rise  to  some  discussion  ;  so  as  the  acid  in  many  of  the  eells 
at  thcPoatOffltio  wai  pink,  I  tested  it  bjr  eoaoentritiiw  it 
down,  neutnlinng  witb  aodivn  eaibciMK  and  then  ijpiitiiig 
nn  platinum  foil,  Md  UwAjigot  the dniMtariitie  green  m 
manganese. 

However,  lest  the  manganese  should  have  come  from 
some  other  source  than  the  pink  acid.  I  compared  the 
ebiorption  ipeetram  el  the  acid  with  that  of  a  sohition  of 
potassium  permanganate  of  the  same  shade  of  pink,  and 
found  they  both  gave  the  characteristic  bands  in  the  green. 
Fig.  14.  I  also  found  that,  usins;  two  8trii)S  of  platinum  as 
electrodes  in  a  solution  of  manganoua  sulphate,  or  any  two 
etripe  of  lead  in  dilute  acid,  gave  the  same  colour  and 
tlM  MnaM  afaeorptioa  bands,  fmrided  the  eleetrodes  were 
mfietently  fur  apert  to  prevent  rednetlon  by  the  hydrogen 
evolved  by  the  negative.  This  result  was  important,  for 
it  is  well  known  that  the  piak  colour  disappears  from  the 
ackl  in  a  short  time  if  it  is  taken  from  the  cell,  and  as  per- 
aolphnrie  add  hae  ooaetion  on  penoeinganate.  bat  hydrogen 


causes  arising  in  the  working  than  m  the  uuiuufacture. 
What  is  required  Ih  some  substance  which  can  be  added  to 
the  acid  to  check  the  formation  of  the  oxidised  bodies  io^it, 
which  cause  sulphating  witboot  at  the  101110  time  iojorilig 
the  plates  in  other  ways. 

Nearly  all  the  "  forming  "  baths  which  have  been  intro- 
duced are  Ijaths  in  which  by  Ir »  dioxide  v^  oul  1  be 
broken  up  as  soon  as  formed,  and  perhaps  in  soun  m  idifi- 
cation  of  them  the  electrolyte  of  the  future  will  b<  fo^ind  ; 
thoogh,  ainee  the  pniducte  of  the  ekMtn^yei*  of  aulpbiirie 
eetd  vary  with  the  atM^(th  of  the  add  Mid  th«  euirMit 
density,  no  hard  and  fut  fole  caa  be  Ud  dOVB  JoT  tiM 
treatment  of  cells. 

In  cells  containing  acid  below  density  1,200,  in  which  thu 
prooortioo  of  "  active  ogngea  "  cxiitiiig  ec hydrogen  dioxide 
»  h^  the  addition  ot  1  per  cent,  of  ■odium  siilphate, 
or  similar  substance,  is  likely  to  prove  ^rencfirinl,  particularly 
if  the  work  of  the  cells  is  intfcrmitteut  As  -Aw.  strength  of 
the  acid  is  increased,  however,  and  th  ;  curiJitions  are  more 
favourable  to  the  stability  of  pcrsulphuric  add,  leaa 
hydrogen  dioxide  will  be  produced,  and  there  is  man 
chance  of  the  alkali  released  from  the  aodinin  enlphate 
during  electrolysis  damaging  the  platea. 

Also,  Dr.  Marshall  h  siirr-.tded  in  preparing  pure 
persulphnric  acid,  and  baa  shown  this  year  that  it  lomna 
salts  with  the  alkalies  which  are  very  stable  ;  and  what  the 
effect  on  a  cell  of  the  foniietifla  of  sodium  pccmlphata^  in  i% 
woold  be,  is  quite  unknown.  Although  the  formation  of 
peroxides  in  the  acid  does  not  app.in  titly  Liccour.*  fnr  tho 
great  gassing  and  sudden  loss  of  charge  someUme^  uUui  vod, 
still  we  have  seen  that  makers  are  reverting  to  PlantO'.s 
pirocecs  of  manufecture.  or  modiAcationa  of  it^  and  we  uay 


dioKide  decolourises  it,  this  disappearaaca  of  the  oolonr 
ahows  that  the  latter  is  fonned. 

The  Epcl  of  Uiidngen  Ditxride  on  Uu  B.M.F.  of  a  Cell.— 
The  presence  of  hydrogen  dioxide  having  been  thus  proved, 
both  directly  and  indirectly,  its  etlcct  on  the  £.M.F.  of  the 
coll  was  tested.  This  was  done  by  using  strips  of  lead 
packed  Ugbt  into  small  porous  pots,  with  peroxide  of  lead 
to  repreeent  the  peroxide  plates,  and  nsing  plain  strips  as 
the  lead  plates.  A  solution  of  pure  sulphuric  acid,  density 
1,180,  was  used  as  the  electrolyte.  The  K.M.F.  of  the 
couple  was  taken  by  the  deflection  method,  and  then  a  drop 
or  two  of  hydrogen  dioxide  was  added  to  the  acid,  which 
.produced  a  great  diminution,  or  even  reversal,  of  the  E.M.F. 

The  effect  of  introdocing  hydrogen  dioxide  into  the  body 
of  the  peroxide  paste  was  aleo  triM,  with  a  view  of  repro- 
au:::ig,  if  poBHible,  the  conditions  of  a  cell  which  is  started 
discharging  directly  the  charge  is  completed,  and  in  which 
the  "  active  oxygen  "  would  be  accumulated  at  the  positive 
j^tCb  leaving  tae  lead  plate  free,  aod  1  foand  that  there 
waa  a  aKeht  nieraaae  ia  KM.F. 

Thus  the  variations  in  E.M.F.  ap[)carto  do|>eiid  on  which 
plate  hydrogen  dioxide  ia  formed  aU  Whan  present  attbe 
peroxide  plate  it  causes  a  rise,  but  when  diffused  through 
the  add  andpraeent  at  the  lead  plate  it  aaueea  a  lowering 
of  the  B.M.R;  and  the  riae  in  E.M.P.,  eometimee  notieed 
on  ''Urting  the  discharge  of  a  cell  which  has  been  at  rest 
(myntioned  in  Prof.  Ayrton's  i>ai)er,  .T.I.E.E.,  18D0,  p.  572), 
is  probably  due  to  the  olectrol}  .sis  and  decomposition  of 
hydrogen  dioxide,  for,  in  a  cell  which  has  been  long  idle, 
grutiMlly  the  whole  of  the  active  vEjfgm. "  ia  doe  to  this 

'  Conclusions. 

From  the  same  faults  appearing  in  batteriee  of  such 
difliwe»t  construction,  and  jooging  also  from  tlw  raanlta  of 
tha  aspariiMiili  iMordad  in  this  paper,  it  would  appear 
thai  tn  tnmblaa  ooeniring  m  hattariee  ara  due  ratiMr  to 


find  that  In  tide  case  also  he  was  right,  and  that  it  fa  to  tba 
electrolyte  we  must  lock  if  we  wUh  to  find  the  meana  of 
materially  improving  the  lead  revenible  battery. 

In  conclusion,  I  must  thank  the  firms  who  have  assisted 
me  in  the  compilation  of  this  paper  by  supplying  infonua- 
tioii  in  nqNNMa  to  eiratbia  aaot  out. 


MAGNETIC  RELUCTANCE.* 

BY  A.  K.  KKNNBLI.y. 

{CondvdM  fn  vi  page  519) 

An  examination  of  reluctivity  curves  naturally  suggest* 
the  question  as  to  whether  there  is  really  a  strict  unear 
ralatioaahip  batwaeo  H  and  p.  In  other  words,  whether 
the  dhen^aneee  of  the  obcarvation  ennrea  from  geometrical 

straight  lines  can  bo  fairly  ascribed  to  errors  of  observation* 
allowing  fnr  the  influences  of  residual  magnetism. 

First  confining  the  enquiry  to  tho  ascendiug  reluctivity 
line— that  which  ia  gaonotricaUy  consoqaeot  upon  FrdUcha 
formula  and  alao  nodar  apecial  intcruretation  with 
Lament's  formr.la — the  agreement  of  tho  plotted  observa 
tions  with  ^  ^uaight  line  between  the  neighbourhood  of  the 
critical  H  and  II  -  luO  is  often  so  good  as  to  intimate  the 
existence  of  a  definite  linear  relationship.  It  is  generally 
to  be  found,  however,  that  Ixiyond  150  C.G.S.  units  of  H, 
the  line  benda  downwsud  untU  all  hope  of  ractilinearity  is 
loct  That  is  on  the  simple  circuit  theory  of  reluctance.  If, 
however,  we  introduce  an  amendment  into  the  definition 
of  reluctance  borrowed  from  the  vein  or  polar  theory, 
the  rectilinearity  appears  to  be  nearly  Mutained  for  a  mudi 
greater  distance.    Experirarntil  observations  nf  th-'  iduc- 

*  Paper  reiod  bofora  tho  Atnericaa  Inatttate  of  Eleotrioal  £ogi> 
aeenb  October  97,  INK 
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tancM  in  circuits  of  the  nagmtio  VMtab  aiider  powerful 
na^etO'inoiive  forew  we  yet  rery  scanty,  bin  judging 
from  the  results  of  Ewing  and  Low  the  reluctivity  of 
■wroui^'ht  ami  cast  iron  on  the  amended  tiefinition  appears 
U3  be  a  linear  or  at  least  nearly  linear  function  of  the  force 
as  far  as  H  35,000  and  H  11,000  fwpeetiTtly,  the  liniU  of 
qootod  meemnniata. 
Tie  ^phs  of  these  maMtirements  are  given  in  Fig.  10. 
Tbe  observations  run  from  H  3,630  to  11,200  for  wrou;,'ht 
iron  with  an  isolated  observation  at  H  24,dOO  in  a  separate 
instance,  the  similar  series  for  cast  iron  rnnning  from 
3.900  to  10,610  uniu  of  H.   The  linear  relaUonahip  M 
Tmrj  fuAj  mahitefned  and  the  Bnes  prolonged  downwards 
nearly  strike  the  origin.    It  is  to  be  observed  that  at  the 
limiting  ohservatioQ  for  wrought  iron  its  reluctivity  is 
nuirly  L'O  per  cant  giaatar  than  tlMt  of  air  or  of  the  air- 
pump  vacuum. 

Aooording  to  the  simple  ohxuH  theory,  the  rahutance  is 
of  course  the  ratio  of  the  magneto-motive  force  to  the  flux 
and  the  reluctivity  this  quantity  locally  reduced  to  the  unit 
of  volume.  On  the  vein  theory,  however,  whicb  aa  we  have 
seen  distinguishes  the  vein  flux  from  the  magneti&ing  Hux 
superposed  thereon,  the  conductivity  of  a  mass  of  iron  is 
the  conducthitjr  of  the  iron  itself  added  to  that  of  the 
amce  it  oooapieB^  and  eoinieqneotly  applying  the  vein 
tbeoiy  to  the  nagnetk  eiraiiifc  we  have  the  appaient 


density  at  which  iron  is  commonly  worked  in  practice, 
while  at  the  same  time  they  indicate  a  limiting  value  of 
magnetisation  long  before  that  density  is  reached.  Follow- 
ing  the  vein  theory,  the  polarisation  of  the  iron  i.^  then 
complete  and  the  intensity  of  magnetisation  or  magnetic 
matter  per  unit  cn>ss-secti(m  of  Taina  inda  its  maximum,  so 
tiut,  while  the  total  flux  can  go  on  increaaing  indefinitely, 
it  can  only  do  to  by  adding  to  the  permeating  field  flux, 
the  vein  flux  having  reached  its  full  limit.  It  is  not 
impossible  to  represent  the  observed  condition  of  affaire 
by  the  simple  circuit  theory,  but  the  mental  pietore  fa  not 
■0  elaar.  It  would  be  poaBble^  for  inskanoa^  to  imagine 
that  IJm  moleeulaa  of  ali  anhetancea  trsnanittad  the  ttreaa 
flux  with  the  same,  or  almost  the  same,  facility  as  the 
ether  surrounding  them,  but  that  in  trbc  magtietic  metals 
they  exalted  the  stress  in  transmission.  Muxwelt  supposed 
that  the  iron  molecules  were  so  constructed  that  they  could 
take  part  in  the  ether  spin  that  might  conatitote  the  streaa, 
and,  if  so,  by  adding  to  it  their  momentam  of  revolution, 
thoy  could  augment  its  value.  There  would  be  then, 
perhAp,  at  a  certain  stress,  a  speed  of  revolution  which 
the  iron  molecules  would  not  exceed,  and  thoir  reinforce- 
ment would  be  at  a  maximum,  while  for  stresses  enormously 
neater  than  tbia  the  molecular  anignMntetiffln  would  be 
lost  in  compariaon  with  the  strength  of  field,  and  the  iron 
molecules  would  in  the  aggregate  behave  almost  like  the 
motionlaas  traoamitters  of  other  substances.  The  conse- 
qnanaae  of  this  cooeeption  aeem  more  eouples,  tnn  if 
more  nearly  tme. 

Turning  now  to  the  descending  ennre  of  rdoetiiity 
between  the  initial  and  critical  values,  closer  examination 
will  show  that  hero  at  least  the  linear  relation  is  only  an 


Hiiiillilillliii 


I 


imn 


Tsa.  10k 


reluctance  of  the  iron  mass  as  the  joint  reluctance  of 
two  paths  in  multiple  arc,  one  through  the  iron  itself  and 
what  might  be  called  its  metallic  reluctance,  the  other 
through  the  rdnetance  of  the  apace  occupied  by  the  iron, 
and  the  removal  of  the  iron  would  leave  this  latter  iiniiltered 
Tiic  dillorcnce  l>etween  the  apparent  and  metallic  relucUinco 
is  inappreci.iMo  wiiile  the  latter  reniaiiiH  snKill,  that  is 
generally  speaking  when  H  is  bolow  130,  a  limit  rarely 
exceeded,  and  consequently  the  question  doee  not  present 
itwlf  under  practical  eondmona,  but  for  large  values  of  H, 
the  diSSsrance  it  eonsfderable  and  the  metallic  reluctance 
approaches  the  linoi'  relation.stiip  with  H  while  the 
apparent  reluctance  deviates  considerably  from  it. 

These  aaanmpliona  from  the  vein  theory  while  they  may 
be  eonrenieDt  are  aonewhat  artificial  for  tiuy  pertalate 
that  the  space  rehietanee  of  a  given  Tolnme  or  air  is 
not  altered  when  the  volume  is  occupied  by  iron.  This 
may  not  be  impossible  but  it  is  ditllcult  to  imagine  any 
reluctance  mechanism  of  ether  that  would  remain  undis- 
turbed by  the  introduction  of  n  maaaive  anbetance.  On  the 
other  hand,  while  the  vein  theory  impoaea  this  principle 
not  touched  upon  ))y  the  circuital  hypothesis,  it  explain.s 
very  satisfactorily  the  fact  now  apparently  boyoini  dinputc, 
that  while  inm  c.i:i  lie  saturated  there  is  no  limit  yet 
attained  to  the  Hux  density  that  can  be  made  to  pass 
through  it.  Ewing's  results  give  no  limit  at  the  observed 
flux  denaity  of  46^360  OLG^^  nearly  three  timaa  the  flux 


apjMirent  one.  Thedaaoent  is  bo  steep  that  on  the  scale  of 
projection  it  appears  nearly  straight,  but  when  magnified 
it  has  a  distant  curvature.  Raylcigh*  and  others  have 
shown  that  for  small  degrees  of  U  the  permeability  com< 
menoes  with  a  definite  steady  value,  and  thia  being  the 
case  it  would  be  impoiaible  for  the  reluctivity—the 
reciprocal  of  that  permeability— to  be  linear  towards  II. 
Series  of  observations  covering  with  sufficient  detail  the 
range  of  H  from  zero  to  unity  are  apparently  few,  and 
Fig.  9  gives  the  plotted  values  of  the  reluctivity  on  an 
enlarged  acale,  obaanred  by  the  writer  toe  a  aample  ring 
of  Norway  iron.  T%e  deeeending  Kne  haa  a  marked  cur- 
vature apprnximatcly  logarithmic,  that  would  be  almost 
inappreciable,  however,  on  the  scale  of  the  other  reluctivity 
diagrams. 

Even,  however,  if  we  admit  that  then  enata  a  linear 
relationship  between  H  and  p  beyond  the  critical  point, 

th.it  is  to  say,  if  the  experimental  results  Justify  the  oelief 
that  FicliLh  s  formula  is  not  merely  an  empirical  one,  we 
are  scarcely  entitled  to  attribute  to  this  relationship  an 
intrinsic  physical  signification.  It  may  enable  us  to  grasp 
the  salient  features  of  the  magnetic  circuit  by  the  re-estab- 
lishment of  Ohm'a  lew,  but  the  relationship  is  more  likely 
to  be  the  eonaeqoenee  of  a  more  remote  fundamental  agency 
than  to  be  significant  of  any  physical  condition  resident  in 
metallic  reluctivity  itself.  This  is  for  the  reason  that  the 
increaae  of  flux  under  llltF.  in  a  magnetic  drndt  due 
to  thenraeence  of  iron  ie  more  probably  owing  to  an  assisting 
M.H.F.  aot  npin  that  ironundw  atreaa  than  to  any  change 
in  the  latter  s  reluctance,  and  the  removal  of  the  initial 
source  of  M.M.F.  from  the  circuit  still  leaves  some  M.ALF. 
active  as  residual  magnetism. 

•  niLJr<v..llanhU87. 
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The  cue  is  similar  to  that  of  an  electric  circuit  containing 
a  polarising  electrolyte.  It  mi^ht  be  more  simple  to  ignore 
the  counter  E.M.F.  of  polarisation,  and  to  regard  the 
resulting  diminution  of  current  as  the  result  of  an  extra 
resistance  whose  value  might  be  tabulated  or  possibly  even 
reduced  to  simple  laws.  So  again  in  alternate  current 
circuits,  it  is  often  more  convenient  to  speak  of  a  resistaiice 
coil  with  inductance  as  po&sessing  an  impedance  greater 
than  its  ohmic  resistance  and  to  determine  the  flow  of 
current  on  the  basis  of  impedance  calculated  to  the  original 
E.M.F.,  whereas  the  direct  an'l  fundamental  method  would 
be  to  keep  the  resistance  at  its  true  value  and  determine 
the  ciurent  by  allowing  for  the  counter  E,M.F.  of  induct- 
ance in  quantity  and  in  time. 

Retaining,  then,  the  latter  analogy,  we  may  say  that  flow 
in  an  electric  circuit  is  subject  to  Ohm's  law  simply  when 
the  KM.F.  is  constant,  but  when  the  efl"ective  E.M.F. 
varies  periodically,  the  resistance  has  to  be  increased  by  a 
definite  amount  depending  on  the  inductance  and  the 
manner  of  fluctuation  in  order  to  obtain  the  correct 
effective  current  under  those  conditions.  Similarly  that 
the  flux  in  a  simple  magnetic  circuit  of  air  or  vacuum  is 
subject  to  Ohm's  law,  but  that  if  the  circuit  includes  a 
magnetic  metal,  the  reluctance  in  the  formula  has  to  be 
changed  in  a  definite  way  depending  on  the  quality  of  the 
metal  and  on  the  magnetising  force  in  order  to  obtain  the 
corresponding  tnio  flux  density.  The  change  in  reluctance 
is  the  ideal  connection  of  a  shunt  metallic  circuit  in  {)arallel 
with  the  air  circuit,  and  the  reluctivity  through  the  metal 
is  nearly  a'  -  6>  H  for  values  of  H  below  the  critical  and 
o  +  6  H  for  values  beyond,  with  a  little  uncertointy  in  the 
vicinity  of  the  critical  point  itself. 


PURIFICATION  OF  WATER  BY  ELECTRICITY. 


Webster's  method  of  purifying  waste  water  has,  says  the 
Berlin  correspondent  of  the  Ijoncfl,  been  tested  by  Dr. 
Fermi  in  the  Hygienic  Institute  in  Munich,  and  bo  has 
communicated  the  result  in  the  last  volume  of  the  Archiv 
fur  Uygiene. 

The  electrified  waste  water,  he  says,  purifies  itself  in 
about  15  minutes.  The  dissolved  organic  substances  are 
reduced  by  about  one-half,  and  the  sus^MSnded  substances 
are  either  precipitated  to  the  bottom  by  the  ferric 
hydrate  formed  on  the  surface  of  the  iron  electrodes, 
or  gather  on  the  surface  of  the  water.  The  smell 
of  the  water  is  perceptibly  improved.  The  oxygen  gene- 
rated by  the  electrolytic  decomposition  of  the  water 
and  the  chlorine  set  free  by  the  decomposition  of  the 
chlorides  gather  on  the  positive  electrode,  the  ammonia 
developed  by  the  separating  of  nitrogenous  substances  on 
the  negative  one.  The  method  has  two  considerable 
advantages,  The  first  is  that  very  little  iron  is  precipi- 
tated, and  its  removal  is  therefore  not  so  diflicult  as  in 
the  case  of  water  purified  by  chemical  methods.  The 
•econd  is  that  the  dissolved  organic  substances,  which 
are  not  precipitated  by  any  of  the  chemical  methods  hitherto 
applied,  are  at  least  partially  got  rid  of  by  the  electric 
current.  The  stronger  the  current  the  larger  the  surface  of 
the  electrodes,  and  the  longer  the  electrisation  lasts,  the 
quicker  and  completer  is  the  purification.  The  organic 
substances  contained  in  a  litre  of  water  can  be  reducod  by 
two  thirds  in  one  hour  by  an  electric  current  of  0*5  to  1*0 
ampere  with  flat  iron  electrodes  80  cubic  centimetres  in 
size  and  five  centimetres  apart.  The  number  of  germs  is 
thus  diminished  fifty  or  a  hundredfold.  The  purifying  effect 
of  such  current,  however,  is  less  reliable  than  that  of 
the  addition  of  1  per  cent,  of  lime,  which  completely  frees 
the  water  of  germs  and  keeps  it  free,  whereas,  in  the 
electrified  water  the  germs  multiply  again  fivefold  in  48 
hours.  Weaker  currents,  even  when  applied  for  a  longer 
time,  give  no  better  results.  In  contnist  to  most  of  the 
known  chemical  methods  some  oxidisable  organic  sub- 
stances are  reduced  in  quantity  b^  the  electric  current 
Electricity  seems  not  to  realise  the  ideal  of  the  purification 
of  water,  but  it  is  certain  to  compete  formidably  with  the 
chemical  methods,  and  the  method  will  probably  be  greatly 
improved. 


TRADE  NOTES— ELECTRICAL  AND  MECHANICAL 

CmrULAR  RESTS TANCE. 

We  herewith  illustrate  a  new  form  of  circular  rosiatance 
just  introduced  by  Mobsrs.  Wootlhouse  and  Rawson.  They 


may  he  had  either  1 2  or  20  way,  and  are  mounted  on  tlate 
li.ises  neatly  fitted  into  wood  frames. 


ELECTRIC  LIGHTING. 


LECTURE   AT  HENDON. 

On  Monday  evening  last,  Mr.  Gus«  F.  Metr^er,  A.M.I.E.E., 
lately  BU|icrint<indcnt  of  tho  Motropolilan  Eloctric  Supply  Com- 
Itany'n  control  Htation  at  Whitehall,  but  now  on  the  etatT 
of  Mee«r8.  •).  E.  U.  Gordon  and  Co.,  gave  a  lecture  at  the 
Hondon  Public  Hall,  which  won  entitled  "  Electricity  in  the 
•'jer\ice  of  Man."  Con»idering  that  a  thick  fog  enveIo{>ed  tho 
neighbourhood  in  its  damp  clutches,  and  made  locomotion, 
pcueetrian  or  otlicrwiBC,  a  matter  of  difficulty,  Mr.  Mot/ger  had  a 
very  fair  audience.  Tho  hall  wax  lighted  by  incandescent  lamp* 
of  varied  candlo-|K)wcr,  and  attached  to  u  number  of  difTerCDt 
tittings,  the  current  being  obtained  from  a  vanload  of 
accumulators  outKido  the  building.  The  chair  was  taken  by 
Mr.  \V.  I'age. 

At  the  outlet  Mr.  Motzger  went  over  the  well-worn  ground  of 
the  applications  of  electricity  to  man's  use  in  the  »bauo  of  the 
tclu);raph,  telephone,  electric  bell,  electro-plating,  ana  m  on, 
eliciting  tome  laughter  and  much  applause  from  time  to  time  by 
the  quaintness  of  hi»  remarks.  Having  explained  the  diHbrcnt 
mctbodii  of  producing  electrical  energy  for  lighting  and  other 
i>ur[>o«e)i,  and  alluded  to  the  utiliiiation  of  water  power  io 
Ireland  by  Messrs.  J.  E.  H.  Gordon  and  Co.,  and  ha\-ing  also 
referred  to  the  LaufTcn-Frankfort  ex[>erlmenta,  he  went  on 
to  deal  with  the  practical  application  of  electric  lighting  (or 
outdoor  and  indoor  purposes.    He  enid  : 

Where  large  areaa  have  to  be  lighted  outdoors,  arc  lampe  ore  the 
most  suitable.  These  can  be  haofrom  l(X)  to  aImo«t  any  candle- 
power,  and  ore  now  greatly  used  for  street  lighting.  Arc  lighting 
compared  with  gas  is  very  cheap,  as  a  few  tigurea  will  show  you. 
One  thousand  cubic  feet  of  gas,  coeting  48. 6a.,  givoci  a  total  rower 
of  2,000  candles.  Now  what  can  we  get  for  48.  tkl.  with  the 
eloctric  light  ?  One  {)ound  of  coal  per  hour  burnt  will  produce 
electrical  energy  sufficient  to  light  an  incondesccut  lamp  of  4H  c.ii. 
In  tho  form  of  an  arc  lamp  the  same  quantity  of  coal  produces 
candles.  This  means  that  we  got  six  times  as  much  light  out  of 
an  arc  lamp  as  out  of  an  incandescent  for  the  same  amount  of  cool 
consumed. 

Mr.  Metzger  then  placed  the  following  calculation  before  the 
meeting  by  means  of  tno  blackboard  : 

lib.  coal  converted  into  gas  =  17*2  c.p. 

lib.  coal  converted  into  incandescent  lights  48  cp. 
lib.  coal  converted  into  arc  light  =28ii  ap. 

Five  cubic  feet  gas  will  give  10  c.p.  per  hour. 
1,000  cubic  feet  gas  will  give  2,000 c.p.  per  hour,  costing  4«.  6d. 
Taking  average  at  .3'.?  watts  per  candle-power,  and  atOd.  peranit, 
we  get 

3.3  watt«=     lO  c.p.  lamp  per  hour. 
0,600  watt8=2,O0O-c.p.  lamp  \»r  hour. 
1,000  cubic  foot  gaa  is  therefore  equivalent  to  6,600  wattA. 
6,600  watts  =  6 -6  unit4. 
At  6d.  per  unit=.3i>.  3d.,  against  48.  6d.  for  gas. 

In  other  words,  if  yon  want  to  light  your  streets  by  arc  lamps  you 
would  got  fully  five  timee  the  amount  of  light  you  are  now  getting 
for  the  same  price  as  you  are  now  paying  for  gas.  1  say  five  times, 
as  a  certain  allowance  must  bo  mode  for  tho  renewal  of  curbons  in 
arc  lampe.    These  carbons  could  be  renewed  by  a  contract  with 
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>  nappfy  eompuy,  «ad  hj  (beir  ama  during  the  day  when  they 
'  A,m  Um  nutehinaiy  will  Im  atanding.   The  lights, 
moreoveTa  CHI  lul  b*  avltched  oa  $aA  off  tlBiiItaneoiuIy  from  the 
central  atetioo,  tbw  doincr  *way  wilb  Iba  mtra  expenu  for  g4a- 
Uj;n(ei«.   Arc  lamps  woakl  hare  to  bo  plaoed  farther  apart  uiao 
orainaiy  gaa  tampe,  the  power  giren  out  being  lo  mnon  greater. 
A  distaooe  of  SOwt  is  about  correct  if  the  lamps  an  SOftw  Mgh.  It 
plaoed  lower  the  glare  i«  too  naoh.   They  are  therefore  plaoed 
bicrb,  and  at  a  good  dintanco  apart.    I  have  now  come  to  the 
application  of  electricity  in  such  a  wav  as  will  interest  and  concern 
you  j>ori^(>nftlly  tno^t ~ namely,  the  ligntinf^  of  your  own  houses  by 
tho  clci-trie  lii;ht.    Many  of  you  have  no  doubt  looked  and  longed 
to  hfivt?  tho  li(,»ht  in  your  houses  on  account  of  it*  soft  rays,  its 
cleanlitift^-,  anil  ;Lh  -"afety  againnt  tii  i-  li-kn,  but  liavo  fought  »hy  of 
il  on  account  of  the  o\|ieni<e.   It  U  the  jji'tieral  belief  tlint  tho  elec- 
tric light  is  ex[)fn«ivo.    Thi?  may  liavo  been  ho  a  few  ycATs  apo,  but 
tho  stAtcinont  no  lon^jer  hold!*  g(Ku\  of  electric  litjhtiiif;  in  the  |ire- 
•Bnt  (lay.    When  a  h()ui"L'  i-  -upiilieii  w  ilh  curronl  for  li„'htinj;  i>ur- 
pOBOs  a  tnelor  in  tixod  in  tho  ceihvr,  precisely  on  with  gas,  to  registflr 
the  aoiottnt  of  current  used.   Uas  in  charged  hy  so  much  per  1 ,000 
oabic  feet,  olaotrioity  by  so  much  per  unit  of  1,000  watt-hours.  Tho 
prioe  pv  inio  VWiM  bim  9d,  taMt»  and  more.  To  ci  ve  you  an  idea 
of  how  mdi  a  nit  b  lod  boir  mask  yon  can  get  for  your  money 
I  mwttan  jrm  thaftaa  8-O.pk  Inoaodaeoant  Ump  will  oonaame  in 
80  honn'  boroiag  Jnet  about  one  onit,  or  it  ooota,  roughly,  {d.  ao 
hoar  per  H-c  p.  lamp.   (Siis  would  be  about  the  same  at  the  rate 
of  3s.  3d.  |>cr  1,(100  cubic  feet,  not  talcing  into  account  any  oil  and 
candlc-8  used.    But  it  is  not  only  the  smaller  cost  of  electricity 
cum[iared  with  gas  in  the  actual  rmming  that  muKt  be  taken  into 
account.  When  a  house  ii  lit  by  gas  a  (;reat  amount  of  wa>ite  muRt 
neoeoaarily  occur.    At  du«k  tlie  nervant  |^(X'i<  round  and  lightts  the 
burners  in  tho  rooms  all  over  tho  house,  whether  thoy  are  w.intcd 
for  an  hour  or  two  or  not.    In  the  bedmomn  tin-  li^'li't  ■^-fi  left 
low,  ready  for  turninj;  up  when  drcesin);  for  dinner  or  ^oing  to 
bf><l,  as  the  coup  may  bo,  and  in  the  winter  months  these  light*  are 
burning  for  hours  before  actually  wanted.    And  why?  Becauitc 
unless  It  is  done  thoro  is  tho  bother  of  lighting  it,  to  save  which 
the  gas  is  allowed  to  wante  for  hours.    And  with  gas  in  tho  hou«e 
it^i*  the  only  way  out  i<i  tiic  Jifliculty.    liut  with  electric  light, 
■O  matcbea  or  getting  on  chairs  is  necessary,  all  that  is 
to  ha  done  to  light  up  ia  to  simply  turn  on  a  switch 
(a  awitoh  was  abown  aad  its  aotioo  axplained;.   This  switeb 
oaa  be  anaoKid  oiar  tha  door  or  w  any  oaoTaaiwfc  plaaa 
m»r  to  naoh  ia  tho  dark,    flia  switobfag  is  dooa  b  lha 
nam,  aod,  whan  llaMied,  the  light  is   turned  olT  again 
by  Ilia  18010  praoSBS.  And  not  alone  is  the  saving  in  expense 
enormous,  but  the  groat  (]ucHtton  of  health  comcK  into  account. 
Wherever  gaa,  oil,  or  candles  are  consumed  a  comsiderable  amount 
of  carbonic  acid  g^,  a  deadly  poison,  is  produced,  and  I  need  not 
toll  you  how  injarious  ita  fnmee  are  to  everybody.    They  not  only 
kill  men  in  time,  but  silver  is  tamislicd  by  them,  and  tho  ceilings, 
draperies,  and  paiwrs  are  in  time  made  uii.tightly.    To  give-  yuu 
an  instance  as  to  the  hcjilth  side  of  the  <jut"4tion  Mr.  I'reece,  the 
well-known  Post  OlliLc  lIci  ijiLi.in,  tella  u^  that  the  electric  light 
which  ha"  been  inf  rn'i  ucf'il  iuto  the  Saving."  Hank  I  ieparlinnit  of 
thr  i^pnor.-vl  Po^t  llllii'o.  h:is  /lecre-i.^e-l  tlie  hoiu-fi  <if  aiiHencc  of  tlie 
stjiir  ihruujjh  .-ickncns  at  LIib  rate  of  two  hour«  [>er  licjvd  [jer  annum. 
In  other  wnrfii",  thi-'  nicjin^  n  saving  to  the  Post  Ollice  of  I'OSO  per 
annum.    Now  the  production  of  tiioir  electric  light  coets  them 
£700  per  annum  all  told.    By  putting  in  the  electric  light,  there- 
fore, the  working  of  thoir  staff  was  increased  as  by  the  addition  of 
200  baoda,  and,  praotloal^,  their  Ught  only  aosts  thsan  ISO  par 
amom  through  tho  daorease  in  their  dok-Ust.  This  is  aa  oetaal 
facta  oo  tha  aotharUar  of  Mr.  Preeoe,  and  there  is  no  {ratting  over 
ftets.   In  sehodla,  wurches,  public  halls,  and  such  plaees  where 
many  people  congn^te,  the  health  question  is  most  important,  and 
to  give  you  an  instance  of  how  it  is  unnoticed  I  went  into  a  church 
laat  wiater  and  was  »u  r prised  to  find  the  gas  bu rni ng  d u ring  the  day, 
althoDgb  tlw  electric  light  was  connected  up.    On  enquiring  the 
reason,  I  was  told  it  was  done  to  warm  the  church.    Clas  is  all  very 
well  for  warming  when  tho  poisonous  fumes  are  carried  away  up  the 
chimney,  but  whe"i  thi.s  is  not  donethcy  arc  most  injurious  to  tho 
people  inhaling  them.  The  an',  huritio.i  are  nl.viiysanxiou.s  to  promol-e 
sanitary  matterh  m  the  way  of  ilrain.i^e.  pure  water,  and  removing 
the  refuse  from  the  dustbins,  but  the  •sooner  they  turn  their  atten- 
tion to  the  way  (jeoplo  are  deprived  of  i,'<"'d  health  by  inhaling 
carbmi  ■  .i^i.l  ga-i  in  our  homo!"  and  cro-.v  l'-  i  h.ills  tho  better.  As 
I  mc!Uione<i  before,  oui  room*  are  greatly  ilaniagetl  by  gas  light- 
ing.   In  a  large  London  rMtaurant  where  electric  light  i«  now 
laid  on,  I  was  told  that  tho  saving  per  annum  through  not  having 
to  redecorate  the  cetlinsa,  and  the  saving  of  laboar  for  Bhwaiag 
the  by-gas-toroisbed  silver,  was  simply  enonaoai.  It  li  Jast  tha 
ssBa  la  a  saaallsr  way  la  oar  haoMS,  aod  byadMling  the  electric 
light  we  are  removing  iliabiilildi  maaoi  (rioaflaa  to  our  goods 
and  chattels,  and  enwcially  pictures.    Wo  iotiodace  cleanlmees, 
we  add  to  our  comfort,  and,  therefore,  to  oor  dwerfulnes^,  and 
there  is  a  total  abaenoo  of  all  poisonous  vapours.   Mr.  Hare,  the 
well-known  actor,  has  said  that  through  adopting  eleotrio  light  be 
finds  that  life  is  mode  worth  living,  and  I  think  you  will  agree 
from  what  I  have  said  that  he  is  not  far  wrong  in  his  statement.  I 
have  endoavouri'd  to  point  out  to  you,  therefore,  that  electric 
light  is  a  Hourr-  of   incrcJksod    health  and  a  saving  to  our 
purses  by  it»  che^jjue^-s  and  cloanlinems.    But  thoro  Is  another 
groat  item  in  it*  favour — namely,  the  ab.tululo  "afety  against  fire 
that  itH  use  afford-*  us.    You  may  have  rejid  in  thi^  new8pa|ier*  of 
fires  cjuise^i  by  oloctricity.     F'orha|>.»,  but  very  few  m  l".n(;land. 
They  mostly  happenetl  in  America,  where  up  to  a  recent  date  no 
laws  were  laid  down  regarding  the  use  of  the  electric  current. 
Here,  bowevor,  we  have  a  County  Council  to  look  after  us,  who, 

» for  the  aaisty  and  waUato  of  tha 


{mblic,  have  certainly  forwarded  the  absolute  safetv  of  electric 
ighting.  In  America  tbe  cables  are  put  up  in  a  carwsss  fashion, 
andthaqaality  of  tho  iapilstian  is  lar  below  the       '  ' 


wooM  ooi  bo  aUowad  la  Bnghuni.  (Here  a  specimaa  of  BiuUsli* 
made  oaUa  «aa  siwwa,  aad  the  metliodof  insalating  it  exphaned.) 
Tho  insoiatioa  slioold  thewlwe  be  soeh  that  anytrady  can  oateh 
hold  of  the  cables  aad  yat  aot  iM  tha  alightest  shook.  In  America 
these  cables  run  ovarliaad,  aad  the  nisidatiao  ii  often  seen 
hanging  down  in  rags.  Nsturally,  the  oopmr  Mts  exposed,  and 
anvbo^  touching  it  ia  very  likely  to  get  a  nooC.  In  London  our 
cables  are  now  chiefly  run  underground  in  iron  pipes  3ft.  or  4ft. 
below  tho  road,  and  are  perfectly  inaccessible  to  anybody  but  the 
company's  insficctxirs.  Fitting  up  the  electric  light  to  houses  is 
now  done  to  such  a  perfection  — I  am,  of  course,  Ei>oaking  of  w  ork 
done  by  well  known  and  reliable  firms— that  all  risk  of  tire  in 
abolishc'l,  uni  tire  insurance  offieoa  oro  now  giving  a  reduction  in 
their  prii  '  li  where  electric  light  is  used.  (Here  the  lecturer  made 
a  «hi;  :t  iii^re«iion  on  tho  subject  of  electric  plumbers,  and  warned 
his  hui\rci'H  of  the  conseciuencea  of  cheap  and  nasty  wiring  work.) 
The  only  chance  of  fire  occurring  through  electricity  is  by  reason 
of  a  wire  overheating,  but  this  is  rondorod  impossible  by  using 
safety  fit  ."0.4.  ( The  construction  and  action  of  a  fuse  and  oot^fcmt 
here  explained. )  Thus  we  can  prateot  aot  only  a  lamp,  bataiAola 
tha  wbok  boose.  In  case  of  fixe  tiutmgb  any 


rooai«  a  flooii  or  «»  w—  mtim»  «■  _  , 

other  caoia  the  fbsa  wcoM  melt  la  tbe  same  wi^,  aad  all  current 

would  be  out  off  from  the  house  automatically,  wbicb  with  gas  is 
impossible.  In  a  similar  way  whole  streeta  can  be  protected,  and 
finally  the  whole  etatloo.  Vou  see,  therefore,  that  the  electric 
light  ia  abodoteiy  eaib  against  fire.    The  next  great  item  in  its 

favour  is  the  easy  means  it  affords  u."  for  decorating  our  homes 
practically,  artistically,  and  etTectively.  .Mrn.  .1.  E  H.  (>ordon, 
wife  of  the  well  known  electrical  engineer,  haa  written  a  charming 
Ixiok  ciiUcl  "  I  V-corativo  Elc<:!  t  icit  y , "  in  which  she  suggests 
several  ways  of  using  tho  electric  liglit  as  a  means  of  not  only 
illuminating,  but  decorating  our  homes.  All  roomn  arc  t.iken  into 
account,  and  such  charming  effects  are  dewft  iUed  th.it  I  am  sure 
all  ladies  will  vote  unanimously  for  its  introdiictiun  into  ihuir 
homes  without  further  delay.  The  candle  i>owor  of  the  lamp  can 
be  split  up  and  so  arranfted  that  every  part  of  the  room  is  lit  up 
instead  of  having  one  big  duster  of  lamps  in  the  centre  of  the 
room.  Cosy  nooKs  and  corners  are  wall  taoB^itOBt^  with  a  laB4> 
ready  to  hand  and  in  the  very  plaoa  ndun  n  ta  wanted.  (Tha 
laotaiar  hara  daeeribed  aooM  ai  tha  daoatatlve  eflbou  pradnoed 
ia  Urs.  Gordon^  bonee.)  I  have  bow  eodeaToored  to  put  beforavoar 
notice  the  many  ways  wo  can  be  benefited  by  the  adoption  oi  tbe 
electric  light.  Many  people  are  prcjudioed  against  it  because 
they  hear  such  dnadfu  aooonota.   These  are  exaggerated,  to  the 


detriment  of  the  new  ttval  iilominsnt.  To  give  an  instance.  A 
new  central  station  was  openod  in  tho  vicinity  of  a  milkshop.  The 
proprietor  objected  to  it  on  the  ground  that  a  luak  in  the  mains 
riftd  turned  his  milk  sour.  A  butcher  made  the  same  oomulaint 
in  another  co-se,  urging  that  tho  curi  cnl  c.'^capod  and  spoilt  his 
meat.  The  utter  almurdity  of  lhe"<i  stntementB  are  apparent.  If 
there  i.t  a  l(»ak  in  tho  system  it  returns  to  earth,  where  it  practi- 
cally came  from,  and  you  cannot  feel  a  ."hock  unlejw  you  connect 
both  |>o.«itive  and  negative  polos  through  tho  bod}'.  You  would 
not  notice  personally  the  leak  in  your  bou»e,  but  the  supply 
company  would  at  onco  by  their  instruments,  and  set  to  WOnt  tO 
remedy  it.    It  can  be  detected  almost  to  a  yard. 

I  think  that  a  geaaral  aaauning  up  of  the  advantages  ^^ained  by 
using  the  cleetrto  ll|^t  will  take  the  followin^^  form,  which  I  want 
you  to  take  home  with  TOO  Hdt  severe  reflectum.  Wa  arc  intm- 
ducing  a  cheaper  UlaiaaMatt  whcae  propertiee  rather  toad  to 
purify  tbaa  poisoo  tha  ^r;  we  an  removing  from  our  midst 
tbe  son  roe  of  destraotien  to  our  ceilings,  walls,  pictures,  and 
silver  ;  we  are  encouraging  cleanliness,  which  is  next  to  oodlip 
ness  ;  we  are  fnrnishing  our  homes  with  a  light  that  is  excelMBtly 
adapted  for  artistio  aad  affootiva  illamination ;  aad  wa  aie 
ensadaK  onr  hooMo  asabwt  ilsk  of  lie. 


I>iaon»iow, 

The  Chairman  said  that  if  anyone  hod 
.Metzger  would  be  ha])py  to  answer  them. 

Mr.  Elliott  oskerl  iv  to  tho  uncertainty  of  the  light,  h.'ui  that 
t>cen  pot  over  ?  Theatres,  for  instance,  w  ere  comixjilod  to  keep 
}.;a"  tiurr^in;.'  ,i"  well  as  electric  light  t<i  avoid  accident  or  confusion 
in  the  event  of  tho  latter  going  out.  Then  ai  to  the  bod  effect  of 
arclightii  on  ilie  oyxight.  Could  that  be  overcome?  Ho  kaew 
they  wore  all  very  anxiotts  iadoed  to  have  a  better  and  cheaper 
ilLwafaiaatthaa  tlwy  theeliad.  Ba  aheahl  like  to  see  the  eleotrio 
light  ki  Haadea.  It  a^ght  bo  tha  neaoe  tt  Ininging  the  price  of 
gas  doWB,  or  they  aiili^t  leave  their  old  friend  altogetber  if  they 
coald  gat  alaotiiD  light  as  cheaply. 

Mr.  Tanar  asked  as  to  the  coet  of  wiring  a  house  ? 

Mr.  Metager,  in  reply,  explained  that  the  reason  why  are 
lights  must  be  placed  a  good  height  above  tho  ground  was  in 
order  that  tbev  might  not  affect  the  eyesight  by  the  intensity  of 
their  light.  If  people  used  arc  lamp«  in  shops  they  must 
rot  be  surprised  if  their  eyesight  was  ofrecto<l.  Incanduscent 
lumps  being  of  low  candle-power,  never  higher  than  'JHi,  and 
averaging  eight,  did  not  affect  the  eyo«  A"  to  tlic  li<;liting  of 
theatree,  he  did  not  know  whether  .Mr  Klliot  t  wa"  referring  to  the 
pastor  present  illumination  of  thc«e  buildings.  Nowariays,  tho 
lighting  was  almost  entirely  done  from  electric  supply  companieit' 
mams.  Tho~c  tluatres  which  employed  theirown  plant  to  produce 
the  current  had  to  ensure  themselves  aeainst  all  lights  going  out 
in  the  building,  and  so  ussd  gaa  as  weU.  At  Doylv  Cvte's  new 
theatre,  for  insUnoe,  there  waa  a  Iwaad-aaw  plant,  but  thm  dare 
aot  i«l]r  aa  it,  aad  la  had  tha  aataN  of  a  aapiMly  oootpaay  tak«  ia- 
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and  rmdy  to  bu  switched  on  at  any  moment.  The  cost,  of  wiring  a 
hou<>c  flejienrle'l  iijion  the  fittitifj<  u>>t<|,  ntirl  lio«-  the  roams  wcip 
■ituatttl.  Hou;,'!ily  ^[KJJikin^,  unJur  favourable  nircunisu(ne0(<  it 
would  co«t  i»t)otit  £1  |>er  lriirj[i,  incliuliii'^'  onlumry  (ittin''s.  (A 
8pe»ker  Wrttitcl  to  l.now  if  lie  could  not  t'ive  it  ikt  yunl. )  TFiat  was 
very  difficult,  bwau^'c  (-urncrx  made  a  ^'peat  dinrrpncc  in  (  lull  tiixe. 
It  waji  not  usual  to  rhari^'e  hy  t  tie  yard.  Tlie  ordinary  «ay  wa.i  for 
a  wiriu);  conlraclov  to  coino  and  look  ovur  thu  house,  and  uuote  a 
priott,  which  mit^ht  range  from  15b.  or  2Ue.  per  latnp  ui>wara8.  (A 
Voioo :  Whtt  is  Uia  eoat  of  maiuteuancc  ?  Another  Voice  :  What 
about  the  broaki^  of  bunmn  The  jxitento  for  these  lamps, 
boUinK  up  an  EdiMii<BmQ|  Bad  not  expired,  but  they  would  do  so 
ia  tho  eouree  of  the  nut  yoar  or  two. 


the  nut  yoar  or  two.  Lnat  year  they  had  to  pay 
Sa.  «adl  for  them.  Tliia  y«ar  they  were  eoid  at  3«i.  9d.  "Et  had 
reason  to  believe,  however,  that  when  the  Edi«on-Swan  patentn 
ran  out  people  would  come  forwnrd  who  would  be  ready  to  aapply 
that  claM  of  lamp  for  lOi.  each.  Not  only  would  the  lain|j«  be 
cheaper,  but  a  (guarantee  would  be  given  for  them  to  run  a 
cert.n!n  number  of  hours.  With  the  EdiBon-H^vnn  l.impe,  users  bad 
to  take  their  chanet:— tliey  nut-lit  burn  a  thou'-atid  hoars  or  half  an 
hour.  Ho  liud  tried  tbein  ttimself,  and  had  known  one  htirn 
several  thou»and  htiups,  while  another  la«itel  only  a  m:iiut-i.'.  (A 
Voice:  Uut  tiiey  fire  intended  for  a  thoii«jitid.:  ^  :  (Anotlu  r 
Voice  :  Do  you  over  test  the  lamps  ')  Of  cour-'c,  atlfl  if  the  ivlifroti 
Swan  Compnny  Rent  him  one  which  would  not  burn,  ho  would 
return  it  and  obtain  another  in  exchange.  In  annwer  to  further 
ciuostioDR,  iio  fxuliuued  thai  it  was  impossible  to  test  theee  lanipe 
for  a  number  of  boars  oooMoutively,  because  the  result  would 
aimply  be  to  shortoa  their  Ufe,  or  perhapa  break  them,  if  the  test 


I  Local  Board,  propoeeil  a  vote  of 
thanka  to  Ifr.  Metayer  for  hia  very  inlereeUns  MOtare.  Ho  m  an 
•ore  the  audience  would  bo  stlad  to  near  from  too  loctarar  whether 
it  woold  bo  poaiblo  to  in  trod  see  eleetrie  ^ghtlnff  Into  a  aoattored 
diitrietUko  Heodon,  with  a  raaaooablo  pwapectof  ita 
pecuniary  success. 

Id  reply,  Mr.  Metager  said  the  alternate-current  system  was  the 
best  for  M;atttre<l  dihfrietH.  HL'tnloii  di.strict  war  somewhat  longer 
than  it  wa-a  bro^id  — in  fart,  i(  wa/<  an  oblong.  Having  roughly 
sketched  a  plan  on  the  Ijlaekho.ird,  he  caid  that  lie  wfinltf  Bii;Tr»e»t 
that  the  ^tntratiui;  Htalior:  should  be  plaoed  iie.ir  the  lailuay 
for  many  reasons.  Firi»t,  becuuse  coal  could  Ui  brought  to  it 
chejL[jly,  and  secondly,  bccauxe  they  would  not  be  liable  to  bo 
ilidi<-t«d  by  neifjhhoura  a»  a  Tiui-^anro  on  account  of  vibration. 
The  current  would  he  ),'eneruted  at  the  i:iod'jiate  pressure  of  1,000 
volts.  (Here  Mr.  M€ti:gor  cxulaintstl  the  relation  of  current  to 
pressure,  and  the  units  by  which  they  were  denoted  ;  alluding 
also  to  the  diCTorouco  between  lii^b  and  low  prussure}.  Two  maiaa 
wwld  bo  brooght  fron  the  otatnn  into  the  centre  of  the  town^ 
■ayithe  PabOo  HatL  Hero  the  l,O0O*volt  pfonuro  woold  bo 
eoaverted  into  the  low  praiMiro  of  100  volta,  electric  light 
oomnuiiee  not  being  allowed  to  take  l|000  voltn  into  a  house 
ftether  than  the  cellar,  because  that  pressure  was  thought  to  bo 
daqnrons.  The  Public  Hall  would  be  a  sub-  or  transformer 
elation,  and  from  it  mains  would  be  laid  under  the  streets 
to  carry  100  volts  pressure.  The  great  advantage  of  this  svstem, 
as  »»om[iarod  with  the  low  pt^sturp,  wa«  th.at  they  coiila  work 
more  economically,  and  avoid  the  drop  in  [H'C-^-utre  which  occurtixl 
with  the  latter.  It  wa.s  the  i.une  an  w  ith  pH,  where  the  pressure 
was  lowe*it  in  hnu^<C-H  farthest  away  from  the  works.  As  to  the 
Bnance  tiuuisUon,  it  wa.s  a  dilhcult  matter  Ui  my  what  would  bo 
the  re.'^ult  of  adopting  electric  li;^'hlinjr.  If  over  .^.(XKI  lights  wore 
taken  up  they  would  work  at  a  profit,  but  at  least  this  number 
mn<  bo  running  to  make  it  pay.  In  a  place  like  Hendon  there 
would  be  churches,  public  halls,  and  schools  which  would  be  likely 
to  take  the  light  -,  and  as  there  wore  many  wealthy  people  in  the 
place  who  would  bo  sure  to  ha%-o  it  as  well,  hu  felt  (juito  certain 
Shaft S»W01iiTbu  would  soon  bonmrnednft  (A  Voice:  Of  what 
caodle-nmir  t)  They  wooM  be  of  8  e.p.  Of  ooorae,  if  any  gentle- 
nan  liked  to  pot  a  32.e.p.  tamp  tip  In  his  honee^  that  would  be 
wAooed  aa  four  cf  the  8-c.p.  lamps,  and  ao  on  irtth  the  higher 
power  Qgbto.  lb  answer  to  a  question  from  Ifr.  VUamt,  aa  to 
wiMife  wonld  be  Uie  average  cost  per  mile  of  the  mains,  Mr. 
MeUcger  said  that  depended  upon  the  pressure  thnt  wa«>  put 
on  the  cable.  He  proceeded  to  explain  that  in  the  hri^t  iusfanco 
larger  cables  than  would  prnhahly  DO  refpiired  for  the  number  of 
lamps  at  first  taken  up  would  have  to  be  ))ut  do^^  rl,  in  ortlor  that 
further  demands  for  li^'ht  might  be  met  without  havmfr  to  fake  up 
these  mains  and  lay  down  larger  one*^.  On  the  hi^-h  prcM^ure 
system  the  cable  need  not  be  nevirly  so  hu^re  a.s  on  a  low-pressure 
one.  (Here  he  showed  a  sjiocimon  of  a  ■_',i<0'J  lii;ht  i-jible,  and 
remarked  that  it  would  not  tj*ke  up  much  room  in  their  t<treet-'.  i 
Between  thu  ••tatioii  and  the  I'ublicHall  the  cable  would  be  small, 
beoaase  the  pruwuro  wa.s  high  ;  after  that  the  cables  woold  bo 
slightly  increased  in  si/e  becan.ie  the  pressure  was  low.  (A  Voice : 
Why  has  that  lamp  ^ooe  out  7— alludlnj'  to  an  incandeecent 
Ump  over  the  sneaker^*  liead.)  Perhaps  oeeaeee  the  filament^ 
tbe  thing  which  gave  tbe  light-haa  broken.  Or,  perhaps, 
from  one  cause  or  another,  contact  at  the  tap  d  tbo  laoip  was 
broken  by  contraction  or  expansion  of  the  |Mvrt«.  If  that  was  so, 
all  that  was  wanted  to  make  tbe  lamp  burn  u^'nin  was  lo  screw  it 
tighter  into  its  aooket.  In  reply  to  a  (lueation  from  the  ChalraiaB 
ai  to  tbe  lizs  of  tiie  100*voit  aistributing  cables,  Mr.  Metver  said 
that  tUe  depended  open  the  number  of  lights  supplied.  Electric 
Riains  wore  to  a  certain  extent  analogous  to  wat<»r  mnino.  If 
the  latter  had  to  convey  wat*r  at  a  very  hit;h  presauro  they  wero 
made  of  small  inUu  nul  diaux'tor,  anil  of  strmi^Tr  materia!  tlian  low- 
pressure  ones.  With  eh-rtric  mains  for  hi;;h  pue^pure  work  the 
copper  was  of  amall  aecUon,  but  the  ioBuIation  was  of  a  high  class. 
Tm  «ilnoaik  ol  ibe  insnlatioBi  hoiravar,  woold  nob  bt  to 


aa  the  extra  amount  of  copper  that  would  be  re<|uired  were  tlie 
nuiins  oti  a  low-pr(3iSu»%!  eystem.  This  was  tbe  way  tliey  ^airiud 
by  u-i:iL'  ii.jh  iireMure. 

Mr.  Turner  havinf^  seconded  the  vote  of  thanks  lo  Mr.  Met/.>;€r, 
the  latter  i;y'»t'p"i'in  briefly  replied,  and  incident.iUy  uientioned 
that  the  weight  of  tijc  accumulators  reijuired  to  wupuly  cuitwnt 
for  the  lamps  in  tbe  hall  wa.s  tive  tons,  a  .statement  wnicb  caused 
considerable  amusement.  Uv  hoped  that  the  next  time  be  liad 
tbe  pleasure  of  visiting  Hendon  tfasgr  wwdd  bavn  the  oleatrio  l%llt 
u|>on  a  very  much  larger  scale. 


B^ore  the  meeting  eotiarated  many  of  those  pnesob 
the  filUngs,  lamps.  cubK»uts,  and  oablee  placed  on  th* 
the  detail*  of  eadi  bebtg  explained  by  Mr.  Metmor. 
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UI8C  USSI0.N'  ON  XHK  DKSCHimON  OF  THi;  STANDARD 
VOLT  AND  AMPERE  METER  USED  AT  THE  FSRR¥ 
WORKS,  THAMES  DITTON.  Br  Caitaix  H.  R.  Sankkv, 
MEMJiut,  AND  F.  V.  Anduwkn,  Assoujatb.  Aut^oriMd  abttnui. 

{Okmdvdtdjrom  page  Mft) 

Captaia  Sankejr  further  do'ieribed  the  resistance  A,  upoii  ii-s'  an 
interinetUary  between  Uio  Standard  ohm  and  the  rheostat  15,  and 
exi'laitiinl  a  'liiii^^ram  of  it.  He  showtyl  that  there  were  two 
mercury  conLJl^t^  at  (ho  cnd.s  of  pjieli  .strip,  jUid  th««Ci  were  in 
parallel  uheo  the  ntrip.s  w  ■  m  ;  ir.iUel.  There  were  thus  10 
cuntueta  iu  purallcl  at  each  eiiil,  anil  raUing  the  resistance  of  each 
contact  171,  and  that  of  each  strip  *,  the  resistance  in  parallot  will  bo 

^^"lo*'  '*'"F"'  series  there  are  five  mercury 

contacts  in  scrieM,  and  the  resii^tancc  is  5t  +  !ifiL,  The  p;iriillel  is 
therefore  •'jth  of  the  series  resist.anee,  the  mercury  conUict*  Ixin^' 
rliminativf.  Keeeiit  te»'ts  of  the  rojiatance,  .'V,  when  in  soric*.  (;ii\ti 
l>  7'.NJ7>>,  and  I'.'.h  of  t hi;'  was  !]0'2907I2.  i).i-.l  : i iea^<ui-einenl  of 
the  (lariiilel  teiiwtanee  fjavc  in  t wci  instancen  0  tr.*9il!*2  a»d  OtWS^WTS. 
He  had  tested  a  Siemens  electro-dynamometer  by  the  aptjaratus, 
and  found  its  cnnstant  to  be  2i>  ii>0,  The  instrument  was  then  sent 
to  the  makers  to  be  recalibratod,  the  new  constant  being  28-41. 
The  original  cunKt.ant  was  2S-67,  and  hence  his  determination  was 
eipial  Co  the  mean  of  the  two  given  by  Messrs.  Siemens  Bros. 
Two  errors  in  Table  L  of  the  tioper  were  pointed  out.  In  column 
8.  line  4,  the  aaiDber  0-417  nboald  read  0*0104,  and  in  coinmn  4, 
line  3,  the  nnnber  I -SB  shoold  bo  Foplaood  by  I-&7. 

Ptc£  Ayvtenexbibited  several  diagrana  illnetniting  his  previews 
remarks,  and  showed  aevernl  of  tM  latest  types  of  d'Arsonval 
galvanometers.  He  ex|>rc)Mtcl  his  high  admiration  of  tbo  most 
perfect  arrangements  provided  by  Mesne.  Willans  and  Robinson 
for  testing  the  efficiencies  of  their  steam  enginee,  and  he  hoped 
they  would  not  misunderstand  him  when  he  made  some  suugfls- 
tions  as  to  how  their  electrical  test  apparatus  might  be  modilied 
with  advantage.  The  iniprovemeiite  made  in  d'Arsonval  galvano- 
meters by  i;siri,f  earrc<^t  pole  (nsoos  and  free!y-Busj»ended  coil'  ho 
illustrated  liy  the  c.ilibr.irion  <'ur\esof  two  iiiKtruments  (Irafrn  to 
a  very  lai'ge  tfcuk:  The  'leviaiion  frouj  |>roportionality  in  tlie 
caseof  the  impro^-cl  form  w.vs  inappreciable,  whilst  that  of  t  he  ordi- 
nary tyf>e  was  very  pron'junced.  HpivUodtrKWt^d  attention  to  the 
fact  that  it  was  not  neci  s-ary  to  use  a  larj^e  SI  1 11  are  rtheet  of  Het^rional 
pa(>ur  for  .such  calibratioEid,  only  u  narrow  diiigoiial  strip  cut  ffvtn 
tbe  roll  at  an  angle  of  45Jcg.  being  retjuired.  The  arrangement  of 
platinoi<l  shoot  and  d'Arsonval  galvanometer  used  as  a  standard 
ami>ere-nieterat  the  Ceatral  Inslttiitlon,  and  also  the  hexagonal 
multiple  sealo  Bttod  up  at  tbo  Acme  Worlcs,  were  illustrated  by 
diagrams,  and  the  secular  variation  of  eeosibitity  of  d'Anonvab 
were  shown  by  means  cf  teblee.  Referring  to  rsoent  forms  of 
instruments  he  showed  two  new  d'Arsonvals,  both  provided  with 
adjustable  magnetic  shunts.  One  of  thea>e  had  been  made  by  Mr. 
Pitkin,  and  tbe  other  by  .Messrs.  Naldor  Bros,  and  Co.,  the  coil  of 
the  former  instrument  being  wound  with  *'  inaiiganin  "  wire,  and 
that  of  the  Intlflr  with  platinoid.  Both  instruments  had  curved 
polesand  f reety  xngj^endod colls.  Car|)entior's long-range d'.Areonval, 
an  in-'trument  detiectinj;  tfirough  1W>f!»rT._  was  exhibited,  together 
with  a  shunt,  by  lueaii.s  of  whii.di  the  sensibility  could  be  preatly 
varied.  Spoakiiijj  of  the  sliripe  which  should  he  ^'iven  to  the  coils  of 
d'Arsonval  galranomet<?vs,  iie  called  attention  to  a  note  on  the 
siiljject  presented  to  llie  Physical  Society  in  Mai-ch,  ISHO,  by 
Mr.  T  .\Iather,  and  ho  cxhibitefl  an  instruutent  embodying  the 
improvcincuu  thci'o  Hugj^csted.  Tlii»  );ulvanomct«r  had  a  long 
narrow  coil,  and  no  iron  core,  and,  for  its  wind mp,  wa.^  the  iiioHt 
sonaitivc  d'.Vrsonval  he  (Prof.  .■Vyrton)  hvl  yet  i<j«lo.i.  On  tlie 
subject  of  platinoid -sheet  rheostats,  ho  said  that  instead  of  oaing 
a  large  surface,  Oft.  bv  Sfl.  2io.,  as  Captain  Sankey  and  Mr. 
Andonon  did»  it  WOOH  be  better  to  liavo  two  sheota— 000  te 


cnrrent*.  say,  fram  five  to  ItO  amjicros,  awl  the  otMr  fttim  WtO 
1,100.  If  the  narrow  coil  low  rc«istaaoe  instrument  mentioned 
above  be  osed,  the  former  platinoid  sheet  would  require  to  lie 
about  5ln.  8r)uare  and  the  latter  ISbi.  square;  witii  these  the  same 
range  of  current  could  be  raeesored  aa  with  Captaia  Snnkev's  large 
rheostat,  and  no  temperature  corrections  whatever  need  oe  mndo 
to  obtain  an  accuracy  of  I  |ior  cent.  Further,  the  enienditnre  of 
]>awer  when  measuring  l.lOfl  amjutres  would  only  be  40  watt/, 
whcrcOB  the  strip  dc»)eril>ed  m  the  paper  aleiorbed  about  l,.Ti.)0 
watte  when  measuring  the  same  current.  He  was  glad  to  see  tho 
 '  {b  Cbptein  Sinhi^yls  aMMUiiMnta  of  tbo  r^—^  ' 
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A  la  parallel  and  leriM,  and  wished  to  know  why  it  wan  considcroJ 

ttSQMmry  to  menBuro  it  in  i<<irio«  at  all,  i««rinf;  that  it  could  be 
mauxnrtxi  ftrrm-iiN'ly  ir)  |K\rftllcl,  I  he  cniidilioii  in  whiuli  il  w^is 
used.  The  mercury  conlucta,  although  iiDiiiin.illy  oliroinatod,  were 
IMverthetom  a  source  of  Qncortainty,  atui  vvlu^it)  the  value  of  n 
rnalRlmioewaii  of  fach  vital  importance  thuir  uic  should  be  avoided. 
)  of  Ub  students  had  recently  twted  mob  wntaota  and  found 
to  mry  ^raatly,  aooording  to  tbeir  oonditioo ;  in  ooe  omo 


the  rMlMmmMl  fnm  -MBM  to  O-OOOSB  «i  bailiff  dMMd  and 
r— oialgamatad.  Vae  •■llbnliaff  Iba  wptwwtor,  k«  imooh 
iBMidad  thea«eo{  » lunwa  eamnfc  BMHond,  aagr,  ^  »  ThoaHOB 


I :  for  io  thii  wmy  all  traablaaoBM  and  oneertoia 
iwanta  of  nail  miatances  ware  avoided. 

Ite,  ONavtaa  said  he  wished  to  call  attention  to  a  few  points 
wbioli  appeared  to  have  been  misundoratood.  In  the  first  place. 
aOme  pwaons  xaid  the  paper  under  discussion  was  unworthy  of  the 
Xnatltntion  ;  with  thin  he  entirely  disagreed,  and  thought  iho  idea 
mroBe  from  misconception.  Ho  hinisclf  con«idciud  tlie  (laj-pr  a 
Capital  one  to  commence  tho  »ej<!>ion  with,  and  iiartioiilaily  inle- 
posting  to  rtsinp  rtin  n!  cmj'ineers.  The  details  of  practical  testing 
ap{)aratu«  were  alway*  valuable,  and  little  dodpeK,  of  j/reat  use  to 
otliorx,  nl\va\  n  accompanied  pa{>cr8  Furh  as  the  one  before  them. 
A^ain,  KnKii*h  electrical  enpineens  hml  ctublishod  what  was 
koown  aa  the  English  system  of  arranfon^;  central  HtationB— viz. , 
B  of  hinh-apeed  engines  with  direct-driven  dynamoi<. 
I  of  Ikk  ^rt»iu  liMwad  that  it  jrave  better  rosulu 
lanvMMr  watom.  Tha  laatitatioa  of  CivU  Enfpoeers  hod 
■dmowMMd  toa  ooapIataa«H  and  aseaiaflj  of  tha  "eneina 
*-  -»  Willana  aad  RoUbmo.  aad  ba  (Mr. 


.  iMti  of  Ml 

Crompton)  thoaght  the  electrical  tests  made,  as  describad  In  tha 
paper,  WON  qalte  accurate  enough  for  present  reqairemeata. 
SpaaUos  aa  ona  who  bad  paid  considerable  attention  to  accurate 
alBetrteal  BMaaoremaat,  ha  doubted  whether  resistancas  oonld  be 
measured  to  one  part  in  10,0(X),  as  stated  in  the  draft  Order  in 
ODuncil  [irejkai  e<l  by  the  Roard  of  Trade.  Hu  had  made  many 
teste  ana  hud  taken  tho  t'roAtcft  pains  to  obtain  ^rriirary,  but  ho 
found  that  it  waw  tint  iio^uihle  to  ^-et  i>:-.-.it-t.uice  liL>\e-'  saltieieiilly 
well  adjust-ed.  Siiiiaoe  l<iakage  diQicultic*  were  nldo  very  preat, 
pariicidai  ly  in  a  London  atmospliore.  In  their  raf>a*iiuement«  al 
Chelmsford  they  preferrtxl  tho  zero  method,  and  UKcd  <1  Ainonval 
galvanometerB,  ('lark'«  CcIih,  ami  ixitentiuineterH.  Tlic  niiief  reason 
tor  tho  preference  was,  that  it  was  ea  cany  to  re{>eat  a  nieju<urenient 
and  errors  were  so  raadily  detaoted.  fle  enquired  why  IVof. 
/^iton  had  aot  uaad  alactromagnata,  inalaad  of  permanent  one*  in 
dvtogaw^gywaia^^  aallr.  K&ppand  him- 

ni—i>  ha  waa  mg/t^  an  aa  alaotwi^t  iaatnmant  be 
aopad  woaldbaagraaAiaiprairaniantaB  any  yat  nada. 

■r. BiftiMM dMoribea  the lyatam oCmeaturement explained 
la  tba  papw  aa  a  aallbiating  ayatatn.  In  moat  aUtion  ■work  it  was 
oanal  to  amploy  ampere-metaiaand  voltmetars,  and  be  thought  tliis 
would  oonttnae.  Such  instruments  were,  however,  of  two  olaasae, 
the  nocuracics  of  which  were  very  different.  It  would  not  be  satis- 
factory to  use  a  voltmeter  inteiidod  for  hou«e  work,  and  costing 
three  or  four  guineA*,  in  a  tftalion  where  an  accuracy  of  a  fraction 
of  11  («!r  cent,  was  reijuirod.  A  letter-balance  vhh  a  very  good  thing 
for  its  purjxMO,  but  it  would  be  totally  unfit  fur  chemical  wcighin,js. 
t'apt.iin  Sankev  and  Mr.  Amler-e!]  had,  he  underHtoo<l,  put  up  tlie 
arrangement  acscribod,  bcciiuse  they  could  not  put  confidence 
in  other  people's  calibration*  neither  could  ho  himself  ;  but 
a  goo<l  instrument  calibruted  by  the  user  would,  he  believed, 
bo  more  satisfactory  than  tha  aisaaMneat  now  before  the 
meetioK.  He  objectod  to  "•jxA  natobniff*'  ia  eeotral  sutions, 
and  UMNiffht  tba  d'AiaaaTal  falvaaamMr  woaUaoiatn;  ▲ 
▼altaietar  mlghft  ba  aootuatoly  caUbtalod  Jaab  aa  wdl  aa  a 
d'Arsonral  nlvanometer.  Most  of  tha  tasta  depaaded  on 
standard  oeUb,  and  considerable  difforenoe  of  opinion  existed 
with  re^i^rd  to  their  reliability.  If  mode  in  the  same  way  from 
the  same  materials,  good  aereement  oould  be  obtained  between 
diflerent  celU,  but  thi«  did  not  sav  they  wore  right.  Other 
persons  were  sceptical  about  tho  reliability  of  double- wound  series 
resistances,  and  to  examine  this  (Mint  his  tuisigtant  (Mr.  Bourne) 
made  a  coil  of  two  intulatwl  wiroe  wound  side  by  side.  The 
insulfttioit  rcj-islancc  was  found  to  be  over  (MX)  megohms,  and  tho 
intiulAtioii  did  not  break  down  until  tho  prciwurc  b.  twc.  n  them 
atiiou  ii'ed  to  \i'A>  volts.  This,  ho  considered,  proved  tluit  tlioy 
were  i|':ite  roliablo.  On  the  subject  of  platinoid,  he  cncjuired 
wholbor  lUH  pro[)ertio9  wore  jiermanent,  and  aaid  that  ho  could 
find  no  tungsten  in  it,  and  thought  it  was  merely  t;erman  Hllver 
vith  a  large  proportion  of  nickeL  Speaking  of  rcsi8tunce  measure- 
aunta,  ba  aatA  that  for  aaaU  valaaa  tha  uU  of  potential  method 
«aBlliaawBtadtabla.aiidbjrifeaalBglabarof  anarmotare  could 
ba  aaatljr  taatad.  With  rafSranaa  to  tha  uoa  af  alaal 


eMOtfamad  by  Mr.  Crompton.  ba  aaid  that  Mr.  8oja  had  vma 

them,  and  found  little  or  no  advantage.  Tbomaon  galvanometera 
were  much  more  aeaaitive  than  d'AraonTals,  and  the  only  draw- 
baok  waa  their  being  affected  by  external  fields ;  bat  avail  this 
was  not  very  important  in  null  luothudK.  In  conclaailMi,  ho  lalbar 
objected  to  a  atat«mcnt  by  Prof.  Ayrton  al)out  the  arrangement 
described  by  the  authorA  being  accurate  enough  for  workshop 
purooees,  an<l  he  poirit<!d  out  that  tho  most  accurate  measurements 
maao,  thoeo  of  wli;;;iI  and  length,  were  nude  in  work»hop9,  the 
former  in  coramercial  analysis,  and  the  other  by  Whitworth 
mi'.kjiuring  machines. 

Hr.  S.  Bvcrahad  was  surprised  that  nioro  attention  hiul  not 
been  paid  to  inaccuracies  inherent  to  thu  instrumonto,  for  in 
addition  to  the  variation  of  resistance  with  tempei'ature,  springs, 
torsion  wires,  ma^neta,  etc.,  had  temperatnre  coefl&eionta  which 
ought  to  be  iaveatifcatad.  Good  magneta  with  fairl^oaed  ciroaita 


per  degree  C. 
oatiraaBOHU.  par 


tangent  galvanometer  with  permanent  magnet  control  for  several 
year"  ae  a  standanl  ami»orc-incl<-r,  and  tho  change  had  been  very 
small.  The  tji.i;^'iirth  ..t  one  ii  .\r;-irj^jval  g.-ilvi\nometor  he  tci«te'l 
had  n  tomperuturo  coetUeieMt  of  about  OOl  jior  cent.  This  was 
ooosidembly  lower  than  ihoso  usually  found  for  mognete  naed  in 
nutenetic  observations  (0*0*2  to  0  03  |ier  cent.),  but  several  aamplaa 
of  Jowitt's  steel  teated  by  Mr.  V'ignuleagaraabantOiU  par  oaotb 
He  tberefore  thought  tha  ofdlaaiyeoaflaaiitwaa 

 .  I.  and  O-Oe  per  cent.  Speakingof  tba  DO^tiait 

<f  tiia  jpaliit  of  attaahoMnt  of  the  poteotiaf  wirea  on  the  platiaofd 
atrin  M  aaid  tbmr  ahoald  be  placed  at  !<omc  distance  from  the  enda, 
ao  taat  tha  flow  of  earrant  in  the  strip  may  be  properly  distributed. 
The  new  alloy  "  nuuMEanin "  was,  he  believed,  first  tested  in 
England  by  himadf.  Iia  taaperature  ooefficient  when  received 
from  the  maker  waa  vary  small,  and  was  negative  :  but  on  having 
a  wire  drawn  down  to  a  smaller  size,  its  coetlicicnt  became 
|x>»ilive.  On  cnijuiry,  he  learned  that  to  prevent  thi-^  occurring, 
u  special  iHclhO'l  I  if  litji'Aiii;:  iia<l  to  bo  IMlopt.i.Ml  Am-thnr  a|.crik:,  r) 
haa  a  teiaperiiture  coellicieiit  about  O'Ol  per  cent,  |ier  de^'.  C 
between  ixlcg.  .and  about  UifKleg.  C,  but  on  kcejniii:  it  he^ited  to 
160dcg.  it»  resisluuco  fell  considerably,  aiid  it«  Hii>eciiio  rcHifitance 
waa  iiermanently  altered ;  iti«  tcmjHirature  coellicionl  wa*,  however, 
about  tho  same.  From  this  he  concludoti,  that  if  |»ermanency  won 
required,  it  should  never  be  heated  above  lOOdeg.  C.  There  was 
one  form  of  d'Arsonval  galvanometer  which,  although  it  had  not 
been  lafarrad  to,  waa  worthy  of  attontioa  via.,  th*  Waaboa  vdt- 
meter.  Ha  bad  recently  taated  ooa.  and  faandttiaBHikaUy  good 
and  very  aoouata. 

Mr.  A.  P.  Tietlai  wiabad  to  oompIbnOBt  tba  anthora  on  tha 
auooaaafal  system  they  had  carried  out.  He  said  it  shoald  ba 
bORie  in  mind  that  there  were  three  claaaes  of  measurement  oarriad 
out  respectively  in  labocatoriaat  workshops,  and  instromeot* 
making  factories.  When  tba  SooiaijP  of  Tele^raph-Engineera,  waa 
first  founded,  resistances  were  meAsurcd  in  miles  of  telegraph  wira^ 
and  E..M.F.'s  in  Daniell  celln.  Sith.-^djuetitly,  when  the  name  waa 
changed  to  Society  of  Telegraph- Engineers  and  Electricians,  labo- 
ratory molbo<ls  wcti::  emploved,  but  now  it  was  necenpary  to 
liieiu-ure  utill  nioie  hcientifically,  and  to  an  occuracy  worthy  of  the 
Indlitu*,:oii  of  Electrical  Engineers.  Ho  coiiHiitercd  tlie  method 
ado]>tfl  at  Metisrs.  W'illans  and  Robinson's  a  laboratory  one,  and 
thought  the  d'Aroonval  gulvauometer  ha  l  not  come  to  litay,  fOT 
"  spot  watching  "  was  not  acceptable  to  engineers.  Quartz  fibraa 
had  also  revolutionised  Thomson  instrument*,  and  they  were  now 
much  more  sensitive  and  reliable.  At  present  he  did  not  aee  ttMb 
warbihan  aiaatrieal  maaaaioinanta  naad  ba  ^"^^  to  an  aaaanav  af 

Mr.  WUaaa  aaki  the  need  for  aadi  aa  ananioiinnt  aa  that 

fitted  up  by  Captain  Sankey  and  Mr.  Aadanao  areaa  fraai  thafbot 

that  dynamo  makers  had  confldanoe  in  no  maaaurlng  luAmmenta 
except  their  own.  They  (Meama.  WilUna  and  Robinaon)  formerly 
used  Siemens  instrument*,  but  the  zero  adjustment  was  trouble- 
some, and  only  one  person  at  a  time  could  take  the  readings. 
With  a  spot  of  light  two  or  more  may  take  the  reading,  and  this 
gave  conndetice  to  the  parties  int«rested.  The  average  value  of 
the  quantilios  wore  those  rwjuired,  and  Captain  Sankey's  method 
of  taking  the  mean  deflection  and  then  calibrating  it  was,  he 
thought,  prefernblo  to  Mr.  C'rompt'On's  icro  rncthwl,  or  that  of 
Prof.  Ayrton,  who  relied  on  tho  spat  alway.«  being  in  a  definite 
place.  The  general  result  of  tho  more  accurate  testing  arrange- 
nient.i  wiv<  to  slightly  lower  the  elhciencie.^.  ThL",  he  Kuid,  was 
what  might  have  been  expect«d,  for  with  imperfoct  instruments 
one  waa  likely  to  take  the  nigheet  of  the  several  values  obtained. 
Their  axparianoa  waa  that  moat  oommeroiai  instruments  were 

tha  d'Anainal  farm  waa^SmfaSr"'"'""''^'  iwo,ata,  haooo 
Cbvlala  laiUbay,  bi  randy  to  PNf.  Ayrton.  aaU  that  tha  latter 
depended  on  tha  aoaaraoy  af  bia  aelia,  wbilat  tbay  dbl  nob ;  hence 
the  devicee  for  proportiottality  were  in  tbair  aaaa  unnecessary.  By 
using  a  large  rbeoatat  they  were  able  to  aaBptojr  a  galvanometer  of 
fairly  high  resbtance  with  sufficient  acctiracy,  and  than  tbair 
ampere-meter  galvanomoler  and  their  voltmeter  galvanomatl 
interchangeable.  The  method  of  calibrating  by  naing  a 
current  was  hardly  possible  in  a  workethoii,  for  the  copper  I 
inetbod  waa  not  convenient,  and  if  another  standard  instrument 
be  employed  thoy  would  be  dejKjnding  on  other  peoplc  V  caiihrn- 
tioiis.  "fo  avoid  this,  the  method  of  cheeking  and  stAudardising 
do«cribed  in  the  [taper  wi«  devi.«otl.  To  Mr.  Evurphed  he  pointed 
out  that  a.";  tho  value  of  'he  uieun  ilellect  ii:>n  \s  ;ls  determined 
immedi.^tely  :ii'.«r  every  u n  l  t^'.';t  .  the  additional  corrections 
he  hiui  rcfurrod  to  wore  eluuuiuted.  In  designing  the  rheoetatSi 
they  bad  taken  care  to  pat  thafr  pataatial  imm  afe  paiata  whan 
the  flow  waa  uniform. 

Mr.  a«aa»f^  mm^  \/f  ^iJthrH't-*^  tht  Hiaaft  dftfltwtiten.  "-ly 
thaataadardohm  aad  tha  ataadariaaU  wmm  laliad  on.  Mma 
could  be  mode  so  aa  to  be  verjrnaar  tha  Boudaf  ^adaiaqab^ 
ment  of  one  part  in  10,000.  Aa  lOfiaida  oeQa,  Mr.  OwliibiiiuBauaiiiad 
to  bo  under  too  much  apprehanauNi  aboabtbam.  He  himaelf  knew 
from  experience  that  they  could  baauala  vp  to  agree  very  closely 
with  tho  standard  value,  when  oooe  one  had  got  tba  "  knack  "  of 
doing  it.  He  was  glad  to  know  that  "  spot  watoblac  "  bad  a  good 
chance  of  being  largely  used  by  enginoers,  for  a  good  spot  was  far 
'uperiiir  to  any  jtointer,  liefernng  to  tlie  doeign  of  d'Arsonval 
gulvauomcters,  he  said  some  of  tho  points  mentioned  by  Prof. 
Ayrton  were  good,  but  ho  did  not  agrco  with  tho  .Hyptem  of 
winding  them  with  platinoid.  An  instrument  so  wound  was 
necCKsaril^-  about  25  times  le^<s  mimtitivo  than  one  wound  with 
copper.  C  urved  |X>le  piocos  and  freely  Hus|>cnded  coil.'^  uere^ooil  — 
the  latter  he  himself  bad  used  several  )e.'ii>  Mrignctic 
shunts  ba  thongbt  onauitablo  for  workahop  use.  A  roau>taace-box 
waa  battar*  ior  aaa  eauld  traat  a  paiaoa  to  «aa  Uw  i 
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'  h»  oBtaMmtd  «imeoewwy»fDr  oidjOM 
•oalewHnqoii«diDdllv»«tlMrM(*of  flguw. 

The  Cluunuui  (Mr.  A.  Siamn*)  ■cnNdTwIlk  Mr.  Tnttar  h  to 
*ho  great  adnksoe  mad*  in  tlwititcul  tnaumraimnt  tiaM  thelontia- 

tion  of  the  society.  The  paper  now  before  the  InstitatioD  wm  a 
proof  that  eleotrksl  eofliiiMriiis  had  now  become  a  aoience,  and  he 
oonbtod  whatfaor  any  oShtr  pnliMifaHi  soold  iboir  nob  a  raoocd  of 


LONDON  COUNTY  COUNCIL. 


At  tks  last  meeUoK  «(  Itlie  Coancil  the  following  report  was 
nlMnfttri  by  the  Finann  GammittM  relating  to  the  propoeed 

LoAir  10  TBB  VnntT  of  8t.  pAnosASt 


Wo  boTO  Mtod  on  the  pmlarfon  of  the  Council  to  oonaider 
fnxther  tbe  aoplkotidn  tram  tbe  7«Mry  of  SL  Paacraa  for  sanction 
to  borrow  and  for  the  loan  of  £60,000  for  aUotrio  lighting  works, 
to  be  repayable  in  42  years.  We  reportod  on  tbo  cost  (£62,990. 
7e.  5d.)  of  the  proposed  works  on  the  ITth  November,  and  i«oom> 
Btepd  a  loan  of  £56,300,  repayable  aa  to  ooitain  parts  in  varying 
periods  of  live,  eight,  16,  and  30  years,  such  varying  {leriods 
being  fixed  on  the  adWce  of  the  engineer  with  reference  to  the 
probiiblo  life  of  the  work  on  which  the  expenditure  would  be 
mivio.  (V^n.ieqiieiil  on  Ihv  diacussion  which  took  place  at  the 
Council  on  the  17th  mat.,  wo  have  seen  a  (l6t)utation  from  the 
Vcslry,  who  have  point'Sii  out.  to  us  that  the  works  as  a  whole  will 
mako  up  a  |>ermaT>ent  going  Concern,  imri  iiiust,  whenever  neees- 
Bary,  Ijo  roncwciJ  from  time  to  time  out  ul  the  Vestry  funils,  so  lus 
to  be  kfjit  iUwnys  m  good  worklni'  ortJfr.  We  ix»intc(i  out  to  the 
de[mi-ituin  thiit  the  Council  m;.-,  i.iiiier  it^  {MMceu  powers, 
preuludtxl  froai  granting  loans  for  work.-  for  a  lon^jer  i>eriu<i  than 
30  years,  except  for  street  improvemente  and  bridges;  but  while 
admitting  this,  they  ucsed,  in  view  of  ai^pliuiitioiid  Uk«ly  lo  hn 
■ado  fay  oyMrpocwNO  in  iooiM  to  carry  out  simiUr  works,  that 
tho  OMttdl  dwoU  obtaiB  atatatory  anttaority  to  grant  loans  spread 
ow  •  pariod  not  ezoeeding  60  yomu  UadarthaaaoinninaMMMa, 
w  oonaidor  that  it  wUl  bo  bettor  for  tba  Connott  to  antboriio  the 
Veatry  to  borrow  elsewhere  than  from  the  OHueil  £80,000, 
Ifloving  open  the  qnestkm  of  the  Council's  advaoeinff  thin  snm,  if 
periiaaeBtaiv  mthority  ia  obtained  for  «  loager  pariod  thaa  80 
yean.  Wo  umnI ore  reowaaend  t 

(a)  Tbak  the  soncUon  of  the  CooiMtt  bo  given  ante  aeal  to 
the  borrowiug  by  the  Vestry  of  St.  nmeraa  of  the  anm  of 
£$MM,  towards  defraying  the  coat  of  certain  electric  lighting 
vena^  at  a  rate  of  interest  not  exceeding  £4  per  cent,  per 
■imuai,  and  the  priootpnl  beiag  npala  by  eqoal  annual 
inatahBente  within  a  period  of  ^yennftota  the  date  of  the 
loan, 

(ft 

tnakn 

other   rating;  authoritiuH  within  the  count  v  of  London,  for 
neriodsDot  cvree'iui^  U<>  years,  autl  tliat  i*j  bo  referred  to  tbo 
Parliamentary  Conituittoo  to  take  steps  to  ithtaia  tho 
sary  statutory  authority  for  that  purpose. 


[b)  That  the  Council  do  apply  to  Parliament  for  power  to 

ik(5  «f)v!incc»  far  electric  li^'fittnj^  purftosoB  to  veatries  and 


Mr.  CaaiplMU  aaid  he  would  be  the  laat  to  throw  any 
ia  the  way  of  so  enterprising  a  pariah  as  St.  Faaoraa.  The  doty 
of  the  C'<>uncil  with  regard  to  thcae  loans  waa  to  see  that  poatmity 
was  not  unfairly  burdened,  and  ihat  the  pre«ont  generation  wore 
not  allowed  to  play  ducks  and  drakes  with  the  money  oi 
posterity.  Tiio  St  riiner.T*  Ve«fry  drw.  rvpd  tho  <rreate«t credit  for 
getting  the  pro\  i^ioiiiil  orficf  to  cutty  out  tlieir  own  cloctriclighting. 
In  Kptiyington  tiny  dul  tho  H.iiiio,  but  the  ilithr-ul;i»»«  rm4  i1nn«rpr!) 
eet'ui'-xj  to  llieiu  more  than  they  wore  inchnol  lo  po  iri  for. 
Electric  lighlitig,  be  constder<<l,  could  l>e-«t.  l>o  proviiled  by  privjilo 
coiujMitiien  if  they  wuro  not  iilloweti  l<x>  iiuich  ttjther,  tiH  tlie  ^jas 
anrl  water  companies  had  be<in.  Thc>v'  nur;bt  to  recollect  th;il  a 
vestry  hrid  tho  nulhority  to  uior'  '  Ix:  r  I'.w.     ICloctrrc  lijfhtiiig 

Waa  tompttnvtjvuly  in  its  infjunr, ,  .tnd  m  the  nest  10  oi'  15  years 
heaven  knew  what  the  li^dit  1  lA}ndon  would  be.  It  probably 
would  bo  elootricity,  he  tiiou^ut  ii.  would  ;  still  it  was  not  yet  so 
well  aabibliahod  •»  gee  was  20  or  W  yeen  ago.  Ihe  law  was 
aaoeeding^  defeotlvo  with  regard  to  theae  leeaai  Ho  hoped  the 
eflbrla  of  St.  Pancras  would  be  sucoaiiaful,  and  that  other  parishes 
wonld  be  itKluced  to  do  the  aame  thine  ;  but  be  thooicht  it  fair, 
boneet,  and  right  that  the  CoancU  should  dlaenaa  tiio  matter  tally, 
and  that  they  should  fcoow  wliat  they  wetoaboot  btfoco  tboy  pnt 
those  burdens  on  the  ratepamn  of  another  gaaaiation.  Ho  aravad 
that  the  report  he  nfarrad  hook  to  the  ceoMBlttae  for  (a*tber 
consideration. 

Mr.  John  Uoyd  Hecomlcd  tlie  niuciidinent,  as  he  objected  to 
tho  Council  de[).-irtin^' from  Lho  principie  which  they  had  laid  down 
as^uidiii^'  thcni  in  making  loaoa.  In  this  ch^o  they  woald  Imto 
thetr  eupitnl  in  pioiKrty  whirh  wo«!d  be  wearing  out. 

Mr.  Oabom  Hupixirt<.xi  Mr.  ('.inijibi'irs  proposition.  It  seemed 
to  him  Jill  e\tri>oiiliiKii y  thiii^  tlutt  Utt»>  ttitoilld  tAke  out  of  the 
rates  nuiiis  of  money  to  put  up  plunt  of  very  uliort  life,  and  spread 
their  i-epuymi'til  over  42  ymui.  Hitherto  they  liad  taken  great 
care  in  granting  money  to  local  authorities  to  see  that  there  was 
ample  security  for  the  money.  In  tho  case  now  before  them  thcv 
haa  aone  whatever.  Xhe  pariah  of  St^  Pancras  was  starting  with 
eenddecaUedeaht  aa  to  the  eaoooaa  of  the  project,  and  thejr  ought 
to  remwnber  the  adraaoee  ia  electric  lighting  which  would  involve 
atterationa.  In  Ui  apiaioo  they  ought  not  to  go  beyond  12  years, 
and  oactAinly  in  no  oaee  oagbt  they  to  go  bayood  10, 


ippoaing  St.  Paocraa  ciid  not  go  into  tM  eiMa 
lofibrfow  t&ia  money,  the  only  altematlvo  waa  that  tnef 
nuMfego  to  Pariiamentk  end  he  UomU  lathar  leaned  to  the  i<lca 


worka  wettid  not  last  42  yeans,  but  ^  laalallatiPD  wookilaet  that 
time,  aad  oveiy  poeaiida  ooebof  mafarifftf  "t*  would  bo  met  out  of 

profita. 

Mr.  tmt€  thought  that  in  making  this  loan  they  woo  Id  ba 
advaadng  money  certainly  far  in  exoem  of  the  life  of  the  secority. 

Mr.  Clarke  said  he  looked  with  alartn  on  the  Council  authorinog 
loanH  for  such  a  period  on  such  perishable  articles. 

Mr.  Harben  said  they  were  there  to  protect  the  rate*,  and  not 
to  develop  these  companies,  and  if  they  could  by  any  lueuna  with 
safety  to  the  rat«9  give  public  »nthoritie«  an  equal  chance  they 
OU),'hl  to  do  i<0. 

Mr.  Weetaeott  reminded  tho  CouncU  that  they  were  nota^Tcelng 
to  lend  the  St.  Puncru.*  Vcatiy  the  money  ;  they  wore  only 
Riithorislnp  them  to  borrow  it  for  a  period  not  excoodiiiK  4-  ycsu'i. 
Mr  Campbell  :  On  tho  security  of  the  rato«. 
Mr  Westaoott  lutke-Ll  \«liuUior  it  was  not  better  for  the  parish, 
its  ratepayers,  and  consunierB  that  the  Vostry  should  unaortake 
this  work  when  they  oould  borrow  at  a  low  rate  of  intereat  rather 
than  that  HMOolators  abould  come  in  and  by-and-by  iadoeo  the 
CoaBeQ  to  buy  the  worita  at « lai^e  price.  He  hoped  tho  OoniHi 
wonld  enooorage  the  Yealqr  of  8t.  Panoaa. 

Lord  Uana,  the  ehalnnan  of  the  Finaooo  Committoe,  aaid  it 
waa  aaldom  that  be  appearcrl  before  the  Council  to  advocate  a  long 
in  preferenoe  to  a  abort  pori»i  of  Kipaymeot.  Hi^  own  opinion 
was  most  strongly,  as  a  rule,  in  favour  of  short  perioda.  That 
doctrine  had  not  always  been  readily  welcomed  there,  and  he 
hoped  after  the  feeling  which  had  been  tihown  on  that  projioswd 
the  doctrine  would  receive  moro  favour  in  future.  Tliey  h^ul 
told  th«"  applipant»  that  witli  their  present  jxiwcrB  they  could 
not  leml  to  them  for  more  than  30  years.  It  wax  imi_<M>*iblo 
for  the  Council  to  shut  ita  eyc^  to  ths  fact,  that  tlie  example 
which  .St.  f'anenwf  pet  in  that  suatter  was  an  extremoly  important 
one.  FailiAtnont  had  eipreased  au  opinion  on  the  whole  favour- 
able—certainly not  unfavourable — to  the  idea  that  the  inunicipali- 
tic*  fihouJd  uiidertoke  for  themselvea,and  not  leave  to  corn[Mir»tively 
independent  coalpanieH,  Kuch  undertakings  m  involved  the 
breaking  np  of  the  street*.  That,  on  the  whole,  be  thought  weoa 
sonad  peliair.  Sappodng  St.  Paocraa  did  not  go  into  tho  flfMa 


that  they  ahould  go  to  FarllaBMBli,  haBaaaOi  if  they  oomidere  I  the 

maf^itudo  of  Londcm  and  the  enonnow  importance  of  the  lighting 
of  It  at'  to  it.><  being  done  in  the  moat  efficient  and  eoonomiea] 
manner,  he  thought  it  really  was  a  question  of  parliamentary 
magnitude.  The  Council,  therefore,  by  adopting  tho  rocommeoda- 
tions  of  t}ic>  committee,  did  uot  commit  themselves  to  any  very 
dangeruui*  precodunt. 

^Tne  MBe^^^^  was  rejected,  and  the  reoommeodatioo  of  tlw 

OVERnEAD  WiRxa. 

The  Highwaya  Committee  reportod  oonoerning  overhead  wires 
that  by  Action  5  of  the  London  Overhead  Wires  Act,  1801,  tbe 
Council  is  emjpowcrod  to  make  and  vary  by-laws  with  respect  to 
(a)  tbe  identinoatioo  of  overhead  wiree  by  registration  or  other 
wise  ;  [b]  tho  ragnlation  of  wires  ;  (c)  tho  strength  of  tbe  materials 
to  bo  employed  in  placinfj,  m:untaining,  and  suiiportirig  wire*  ; 
and  (dj  the  removal  of  «  ues  etccte^.l  or  placed  otherwi.ne  tliAn  in 
ttCCOt>laiicu  with  cuch  by-lavvn  und  of  di?u»e<l  wires  ;  and  tha 
Council  may  by  such  by-lawi*  tix  and  determine  the  neiiultic>H  to  be 
ini[HD?ed  oti  tbe  com]>J.tny  or  (K;u,<oti  failtn^  to  comply  with  any  of 
thu  provinon.--  of  the  Act,  and  continuing'  jienalties  in  the  event  nf 
any  nuch  otlence  lieing  coiitinueil  ,'\f;er  conviction  thereof.  Tii«e 
by  lawii  ate,  however,  to  bo  of  no  etloot  until  aj)|n-o\  eJ  by  cha 
liuacU  of  Trade,  wlucb  dtttiai'tuiiiut  ia  ta  (irctHji  iLic  lo  \«  bom  asd  iO 
what  manner  notice*  of  the  intended  bv-lkws  shall  be  given  ;  aad 
it  is  further  provided  that  before  such  by-laws  are  proposed  totha 
Board  for  confirmatioa  aoIlM  tb«(«of.iritb  ooptta  of  Uioiatead«d 
by  lates,  u  to  be  given  to  tbe  Poetmaeter-GeaeraL  The  gaoand 
aduiiniatration  of  the  Act,  and  tho  enforcement  of  tho  by  taws 
when  auuie  by  tbe  Council  and  confirmed  bv  the  Board  of  Trad*! 
devolve  uiwn  the  local  aatlioritiee— i.e.,  within  the  City  of  Londoo, 
the  C^ommiesionors  of  Sowen,  and  outeido  the  City  the  voetriss 
and  district  boards,  except  on  tho  Victoria-embankment  and  the 
bridge*,  which  are  vceted  bi  the  Council.    We  have  prepared  a 
series  of  by-lnws  (a  copy  of  which  hsw  been  sent  to  each  memb«' 
of  the  t.  ouiicii),  lind  tho  Hoard  of  Trade  haa  prcMicnbed  to  wliom 
and  ill  what  manner  the  notice:*  of  the  intended  by-lawH  i!ha!l  tio 
given.    I;  ii<  probable  that  Home  exception  may  be  taken  by  com- 
panies and  others  inUirented  to  rnuio  oi  tiic  pruvuiuaa  cuutaiooi  lo 
these  by-laws,  and  we  are  of  opinion  that  we  should  have  instrue- 
tions  to  consider  anv  su^i^AKtWi  Alt«rations  and  to  represent  the 
thoCouncil  before  the  Hoard  of  Trade.    We  recommend  : 

That  tbe  draft  by-laws  under  the  London  Overhead  \\  ir«i 
Itttfl,  be  approved,  and  that  it  be  referred  to  thu  Uighwftyi 
Commibtoe  to  issue  notices  and  to  take  all  other  n«9u««aary 
measures  to  obtain  the  confirmation  of  the  by  laws,  incloding, 
should  the  committee  consider  it  advutable,  the  omploynxot 

lofT  " 


of  counsel  to  support  the  by-laws  before  tbe  Board  i 
The  conaideration  of  thia  matter  waa  poatponed. 

A  Dnrjjio  to  as  VvtunuMXD. 

With  regard  to  meter  testing,  the  report  wdd  :  We  haw  te 
report  that  it  has  been  found  imuraoticablo  to  teat  with  the  comet 
supplied  by  the  Metropolitea  Sleetria  Sopnly  Gonpaay,  meten, 
of  the  pattern  approved  by  the  Board  of  Trader  aent  in  by  tbe 
Hooae-to-BaaaeSMatrio  Ugiit8«p|4r  Companv.  on  account  of  tb« 
in  the  nanher  oi  alHmationa  used  by  tbe  two  eooi- 

■  ha 
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necMwuy  to  obtftin  an  alt^rnating-ourrcQt  marhino,  driven  by  a 
motor,  the  coat  of  which  will  b«  £37'i.  ancJ  also  n  sn  itcliboard 

with  the  rexiuisito  coiuicctioiu!,  nt  n  ccwt  of  iibout  i;.'>5.  H  is 
expected  ihat  by  meAxi»  of  thiit  a(>|)aj:atuii,  ia  conjuuctioa  wilL 
tbAt  Already  obtnined  and  at  the  etation,  electric-light  meters  of 
any  kind  at  preMnt  known  can  bo  tMt«d  ;  and  we  reoommend  : 

Tliftt,  Kubject  to  an  estimnt-e  boiiip  Bubmitted  to  the 
Council  by  the  Fionnco  Coiumituie  m  retiuircil  by  the  !«tatute, 
tbo  Highways  Committcf  be  authorinea  to  obtain,  at  a  cmt 
not  exreeding  £45U,  tbe  addilioiud  apparatus  above  referred 
to,  for  u»o  lit  tboelMlliCIIMttr  tMtfalJC«t*tlaii. 
This       a^eed  to. 

It  wa-s  al*o  reported  that  a  number  of  notices  relatiti<;  to  the 
aying  of  cableit  tiod  been  rMeived,  and  the  ooauiutt4>e  reoom- 
1  thair  a^/fiamL 


OVfiBUBAD  WIfiES. 

BY.LAWB  OF  THE  LONDON  COUHTT  COUN'CIL. 

Herewith  we  give  a  copy  of  the  by-laws  prepared  by  the  Hieh- 
wnyK  Committee  of  tbe  London  Connty  Council  under  the  London 
Overhead  Wires  Act,  1891,  which  wore  submitted  to  the  Council 
(it  il^  meeting  on  Tuesday  last.  As  will  be  seen  from  our  report 
of  the  meeting  given  lit  another  column,  oooaidemtion  of  the  matter 
was  postponra. 

In  these  by-laws  the  expreasion  "company"  includM 
The  expression  '*  wire  "  includes  any  wire  conductor  or 
{tnrt  of  which  is  placed,  or  shall  hereafter  be  placed,  over  any 
Hti  oct  or  any  port  of  any  street,  and  also  any  wirq  conductor  or 
cabhi  placed,  or  intended  to  ho  pHceA,  on  or  over  «ny  hitildinf»  or 
Inml.  iiiiit  Kituuto  ut  niiy  |ioint  vsilhiu  u  Jistnnco  of  'MJil.  from  any 
strout,  but  eliall  not  irinliKle  any  such  wiro  oonfiuctor  nr  cabli' 
which  iH  plrtced,  or  uiay  pl.it^xl,  wholly  U[Km  or  over  any 
railway  or  aay  land  bulon^m^'  to  a  railway  com]>any  and  used  im  a 
railway  station,  pidinp,  or  yani,  or  any  piirt  of  any  such  wire 
conductor  or  cable  Luin^  upon  or  over  auy  mtiway  or  wuch  land. 
Tbe  expression  "cable  '  inrlu<lej!  any  covered  or  insclat^'d  wire 
wbea  the  thickneea  oi  Llje  covering  or  insuUtion  exceeds  the 
diHBatiir  of  the  wins  ^"^  M>y  number  of  iniinkittii  wbw  «QaitaiB«l 
1b  on*  oablei  wbetber  stranded  or  Mparat*. 

1.  WMiia  thtM  months  after  Um  upptanl  of  thoM  bjf-lmi  by 
tlw  Bowrd  of  Trade^  every  compwiy  ownioff  or  nsing  or  oibdnbig 
power  to  use  any  wire  or  wires  existing  at  the  date  of  such  approviu 
shall,  for  the  purpose  of  registration  and  identification,  deliver  to 
the  Ckiuncii  and  to  tbe  local  authority  in  whose  district  tbe  same 
are  situate  (upon  a  form  to  be  obtained  from  tba  GouMsil)  full  par- 
ticulnrn  of  all  such  wires,  the  particulars  to  be  aocomfMuiied  by  a 
plun  '•howiiig  the  routes  of  the  wires,  and  to  give  full  information 
a«  to — material  of  wires  and  siipports  ;  gauge  of  wire*  ;  mode  of 
support,  giving  dimensionn  of  |kj1ci<,  Ktuys,  and  other  8ap|<ort^  and 
Attachments  ;  noeition  of  each  i^upjmrt ;  date  of  erection  and  of 
llMt  renewal  (it  any). 

2.  Any  company  pro[)OHing,  Qft<?r  the  approval  of  Ihwo  by  lawn, 
to  erect  any  wire,  or  any  3up()ort  nr  attjiclimi^nt  thpreto,  shall,  not 
leas  than  14  davs  before  tlto  work  U  comuionccd,  deliver  to  tlio 
Council  and  to  the  local  authority  in  whose  district  the  samo  arc 
situate  (upon  a  form  to  be  obtained  from  tbe  Council)  full 
IMuticulars  thareof,  tbe  portfralan  to  hm  aoeompaniod  by  a  pbui 
■bowing  the  roate  of  tbo  wiraMd  to  gif*  fan  information  «•  to 
VMtocid of  wIm nod ntaiiorta ;  giuigie  of  iriM{  node  of  rapport, 
gMnff  dfrneodoiv  «f  too  poles,  atayi,  and  otbor  supports  and 
Attachmenta;  position  of  each  rappwtt  And  HO  viro  onpfiort  or 
•ttachment  shall  be  erected  otiurwiM  tluB  in  aoeacdaiioo  with 
■■eh  particulars  and  information. 

S.  Ko  poat  or  support  for  any  vrire  shall  be  placed  or  erectefi  in 
■Dv  street  without  the  previous  consent  in  writing  of  the  local 
Mthority. 

4.  No  wire  (ih»ll  nt  any  point  he  at  aleswhptght  above  tho  ground 
than 'J'ifl.,  or  vi'licrc  it  croSKCs  a  street  .t.'ft.jOr  at  u  le-«ii  liL'i;;ht 
aJjovc  any  building  than  7ft.,  pxr<>]-t  wlicro  brou'^ht  into  any 
buiUimf^  tor  uf-e.  In  puch  hndd'.n^;.  or  when  attached  to  chimneys 
or  other  partj^  of  biiildioi^  in  accordiuice  with  thf--«  !iy  la*«. 

5.  Eveoy  wire  shall  be  aiipfiortexi  at  inter',  m  i  •  ,  .;«iing 
lis  yards,  ualeeis  pcrmiaaion  in  writing  be  otitaincd  from  the 
Council  and  tbe  local  authority  for  a  longer  span,  but  ia  no 
abaU  the  distance  between  supports  excoea  140  yards. 


8.  Where  any  wire  eroaaaa  a 


between  tho 


and  tho  directtoo  of  tboattNtat  tbaplamaF  «n6b  crossing  shall 
aofe  be  loaa  tbaa  (MMae. 

7.  Bvarr  anppart  nr  a  wiia  ahall  bo  of  dnnblo  nntorlat,  and 
properly  atayod  aglltaai  to 008  due  to  wind  protmire,  change  of 

direction  of  uw  wlna^  and  moqnal  length  of  span  ;  and  «11  wires, 
whether  conductors  or  suspending  wires,  shall  be  securely  attached 
to  the  supporta,  and  ahall  be  ahacltled  off  at  each  support. 

8.  Tbe  tactor  of  cafoty  for  all  condnctorH  and  susijendinfj  wires 
ahall  bo  at  leant  tivc,  and  for  all  other  p«rl>!  of  the  ptruciurc*  ut 
least  ten,  taking  tbe  maximum  posaible  wisd  pressure  at  501b.  per 
•qnare  foot.  No  addUdoa  iwad  ba  aiado  fov  a  poaaiMo  aaeBBudauoa 
of  snow. 

9.  Every  p  ijiji  for  a  wire  shatl  be  marked  to  the  Bati.afaction 
of  the  Comn  :.  i:i  <ueh  tuauuer  as  to  onablo  incpector^  to  know  at 
ont  I  '  ii  w  r  r i  jijiany  it  belongs.  Every  now  support  lOT  a  Wire 
jthali  alf^  iinve  tho  <liae  of  erection  markcid  thort'on. 

10.  No  support  for  a  wire  which  carries  more  than  10  wires 
aball  bo  used  for  tbe  wires  of  more  than  one  a>mpany,  and  no 
anppn*  oanyiaig  towir  ibaa  Ibaft  annber  ahall,  withonk  tho 


previous   consent  in  writing  of   tbe  (.'ouncil  and  tho 
authority,  be  nued  for  the  wiren  of  more  than  one  company. 

11.  No  fdngle  Bup|)Ort  for  a  wire  nhali  be  uiwd  for  more  tlian  "20 
wires  n  ithout  tbe  ooQSont  ia  writing  of  tho  Council  m>d  tho  local 
authority. 

12.  C^les  (whore  naed)  shall  be  carried  by  indepoodont  aus- 
peadiogwlni  and  aMaofaad  to  tba  aaaaa  by  aOMan*  Magmt  ao 
eabla  ahaB  anaad  lb.  aatalda  dlinalv,  and  Uh.  pw  tjaMTjfaid 

in  weigfat. 

13.  All  Iron  or  atoel  wiras,  and  aU  imt  «r  atoel  an|iporto  or 

attachments  shall  be  galvanised 

14.  All  poles  supporting  wires  erected  on  boiMings  shall  be 
carried  on  properly  galvanised  iron  shoes  and  saddles,  and 
effioiently  stayed  so  that  in  the  event  of  a  pole  btaakinf;,  it  ahall 

be  impossible  for  it  to  fall  into  r>ny  ftrcct. 

15.  Every  Hupjiort  for  a  wire  if  of  metal  nhaW  bo  etTiciently 
connected  to  earth,  and  if  of  non  conducting:  luaterial,  shall  hi3 
protoctc<!  by  a  li^ihtnin^'  conductor,  f.istencd  to  tho  support  alonf; 
Its  ontiru  Icn^jth,  and  projijelitif,'  al>ovo  it  to  a  heiffht  of  at  loast 
flin.,  such  li(^htninp  con<luctor  beinj;  ctTiciently  eonnoct^sfi  toearth. 

16.  Where  a  wire  i^  lUtached  to  any  wall,  chimney,  or  similar 
erection,  a  fluitahie  an^'ic-i>iate  or  otMr  auitabia  davtea  of  beoo 
securely  fixed  sliall  be  u&ed, 

17.  Every  wire,  together  with  its  supports  and  all  atrootaial 
parts  belonging  to  or  connected  with  it,  shall  be  dafar  and 
effidently  saparvlaad  and  ■Mintainad  by  thaoooapaay  to  wbkh  tt 
belongis. 

18.  No  wire,  snppofi,  OT  attachmonb  ahall  or  nay  be  In  aveb  a 
condition  that  danger  to  tbe  pobUc  using  the  akieato  may  bo 
a|ipnhendod  therefrom,  and  the  company  to  whooi  aneb  wiie^ 
tnpinrt,  or  attAohmeot  wfaiob  is  in  such  a  condttian  belonga,  ahall 

be  guilty  of  an  offence  against  these  by-laws. 

19.  No  wire  or  support  or  attachment  thereto  nhall  remain 
cref>t<Hl  for  mnro  than  one  month  after  it  has  cea.^ed  to  be  in  use 
unloA"  the  company  intend  within  a  porio<I  not  ciceedinf,'  threo 
month«  to  tjiko  it  again  into  u*o,  and  of  such  intention  ohall  giva 
notice  to  tho  Council  and  the  local  autht  ,i  v 

20.  Every  company  shall  give  or  secure  acccjjn  at  all  rcftj-onabla 
times  for  tho  purpose  of  the  inspection  and  examination  of  any 
wire,  Rupftort,  or  attachment,  ana  other  apparatus  used  in  connec- 
tion therewith,  to  the  CbaaoO  aad  the  beal  antboctty,  thabr 

ot&c«rs,  and  oervants. 

21.  Any  oompoDy  which  ofaall  araot  or  eaaae  to  be  aractod  any 
wire,  suppott,  or  attadunent,  otberwiae  tbaa  in  aoootdanoe  with, 
or  shall  Mil  to  cmmfls  with,  or  shall  mat  eontfnry  Ul  any  af  the 
requiremoata  of  the  foregoing  by>]a«%  or  abaU  daUYer  to  lha 
Council  or  the  local  antoority  jmnmaot  to  these  by-lawa  any 
incorrect  jiartionlars  or  infocmatlni,  ahall  be  deemed  to  have  eom- 
mitted  an  offence  against  tbe  name,  and  shall  be  liable  for  every 
oflbooe  to  a  penalty  of  £10,  and  in  case  of  a  continuing  offence  to  a 
further  penalty  of  40s.  for  each  day  after  conviction,  provide^l, 
nevertheless,  tn^  the  justices  or  court  before  whom  any  complaint 
may  \ye  mode,  or  any  proecc'Iin^'s  may  he  t.iken  in  n^fpeet  of  any 
«ueli  offence,  may,  if  lliey  think  tit,  adjudge  tlio  poymenl  n.*  n 
fienalty  of  ftnp*  f^um  less  tlian  the  full  amount  of  the  [rtiualty 
imposed  bv  thi*  by  law. 

22.  Nothing  in  these  by  laws  nhall  extend  to  any  wire  ptacc<i  by 
any  [lorwn  for  bin  inivute  u-o  over  land  bclon^^ing  t-o  him  or  in  bis 
oecu|)ation  which  uoch  not  extend  over  any  street,  and  in  »o  oon- 
»tructe<l  and  |ilftced  that  neither  the  wire  nor  any  !<upporl  thereof 
or  attachment  thereto  would  be  liable  to  fail  into  any  public  streot* 


NBW  COnPANnS  REGinBRSD. 


Interaatlonal  Klsetrlo  Sabwar  Company,  Limited.— Thin 

Company  baa  been  registered,  with  a.  capitAl  of  il'i^i.txX),  in  il 
shares,  to  acquire,  work,  and  develop  any  nat«nt«  or  patent  rights 
of  or  in  connection  wiLh  undorirround  conduits,  whetner  electrical 
or  Otherwise,  or  electricity,  electric  machines,  or  appau-atus  for  the 
generation  or  transmission  of  elaolrkity. 

Jobaaneslmrc  LtcktlsK  Company,  Limited. — Rfit^i«f«rty)  by 
Ashumt,  Morrill,  Crisp,  nnd  Co.,  17,  Tiiro^jtnoi ton  avenue,  F-.C, 
with  a  cnpifal  of  £l.V1,rKK)  in  £1  fharce.  Obuc?  :  i.o  manufacture 
and  yufiply  gas  and  electricity  for  lightirip  v.  nn.iinn,  motive 
power,  etc.,  in  the  town  of  Johalinesburj^  ajiri  eisewhere,  and 
generally  to  carry  on  the  business  of  oil,  tAr,  coke,  and  chetniMl 
manufaoturera  and  merchant*,  miner."*  and  fmelters,  engineerH, 
etc.  ;  and,  with  a  view  to  the  foregoing  object*,  to  carry  into 
effect  an  agreement  expressed  to  be  made  between  tho  Johaunca- 
bur?  Gas  Company,  Limited,  W.  G.  Soper,  W.  F.  Lance,  and 
A.  Jones  of  tbe  one  pert  and  this  Company  of  the  other  part. 
Tbeiirataabaaribanaia:  ^ 

SaaiM, 

\V.  F.  Lanoe,  7,  Orotee-p1ao%  Bladcheath    1 

W.  (t.  Sopor,  Bory-Btreet,  St.  Mary-axe   .«.....»....»..«...  1 

A  .Tone.",  I.'.v  and  IR.v,  Bnry-streot,  E.C  .,  1 

W.  H.  .Adnios,  ir.H,  Friern  road,  East  Dulwfdl   1 

E.  T.  Botwright,  11,  Oxford-road,  Uonnersbury   1 

W.  R.  Butler,  2a,  Sixth-avenue,  London,  W   1 

W.  O.  YeomaB,  8»,  BnqraRl-raad,  Qoeen's-road.  aK ...........  1 

There  aball  not  bataaathaa  thitoBerakorathaaaavaa  Diieatora 
the  first  to  be  appointed  by  the  einaMKfaa  to  the  manmidam  of 
asROclaiion.  Qualification,  £290.  BaaanvaratiHi  t  Chaimail,  48900  ; 
ordinary  Directors,  £100  each  per  aonom. 

Pataafe  'BaatiemainetUi  Clock  fly adiea to  Idiwillad  Bella 
taiad  by  WUUaa  Baek,  fl^  Baat  Iiidiiira««a«6b  AC,  with  a  eaplal 
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of  £25,000  in  £1  »liare«.  Object  :  to  carrj-  into  cITtM?!  two  iigroo- 
tnonta,  the  firpt,  made  October  ir)tli,  between  William  Ruttm  May 
and  anothsr,  of  the  one  iMirt,  iind  A,  Hnnt^T,  of  (lie  olher  purl  :  tlie 
aecottd,  luade  November  2.1>tli,  bctwiieu  W.  it.  May,  ul  tb«ona  part, 
and  V.  Liuroni,  on  behalf  of  thU  Company,  of  tne  olJier  fwrtt  for 
(he  aoqaiBitkn  ot  oertaiu  (lateoU  rekting  to  improvwMiita  in 
•loetriml  tfwiepieo<»  aad  gtatnUy  to  work  Mad  develop  the  wme. 
TiMrt  ilHd]  not  be  mm  thn  thiM  or  mom  thin  nvn  Dinetora  ; 
the  first  to  be  appointad  by  tte  atgMilorlw  to  the  oMBieniulaiB  of 
aaaodatton.  Qualifioation  oofe  wWeifad.  BomaDontloii*  iMO. 
with  Ml  oddttioiiAl  5  par  MBftb  on  niooiBflaBtB  nid  faartho  Ctompony 
iadivid«Bib.then«i»tobo4IvWbto. 

Kattonal  TelegraiMt  Worka  Coapaajr,  Limited.— R«(;i«tered 
by  A.  P.  HoDeymao,  9,  BeaoettV-hill,  Birmingham,  with  a  capitnl 
of  £8,000,  in  Oin  <S  ordlnuy  ebarea  and  00  £1  famadacs'  ahoiw. 
Ohjoefe :  to  oarrv  loto  eflilol  an  agreement  exjpraMed  to  bo  nodo 
bataraen  J.  S.  Lewis,  ot  the  one  part,  and  tnie  Compmy  of  the 
other  part,  and  generally  to  carry  on  beslnees  aa  manufacturers, 
merchants  of,  and  cootraotom  for,  pressed  steel,  iron,  or  other 
metal,  and  as  electrical  eagtneers,  contractors,  etc.  There  shall 
not  be  less  than  two  nor  more  than  six  Directors.  The  first  are 
J.  8.  Lewis  and  A.  H.  Church,  both  of  Birmingham.  Qualification, 
60  ordinaiy  ohoras,  or  ooo  foiuidor*B  ahoro.  Kemuneration  to  be 
dftomlBea  bj  tbo  Cmpmy  fa  gooonl  aeatlBg. 

«r  Syndleote,  Umlted. — Thi«  CompAny  has  been 
1,  with  a  capital  of  £3,000,  in  £10  shareb,  lu  adopt  an 
nent,  dated  Auerust  l->,  1891,  betweao  Ur.  T.  C.  Heney  of 
»one  port,  Mr.  William  Knight  of  iho  olhiar  put,  and  teearry 
OO  Mty  bwoipaai  which  may  be  acquired. 


r 


CITY  NOTES. 


Tbo  noalpta  for  tho 

XTOB  for  th«  weak 


City  «Bd  Sentb  Londea  

ending  November  29  ware  dWM,  W  Ogoloat 
eodioR  November  22. 

ipMMVK  VMOCWPIk  Conpoaya^HiO  rOoaidtO  far 
wore  £0O,0iS^  eeagebit  £80,075  for  the  aeaio  period  ot  UtO,  aa 
Inoraeae  of  £1,073. 

BradhM  Bataearlae  Teleirmph  Cooipoay.— A  quarterly  in- 
terim dtstrlbntloQ  of  3a.  per  share  in  announced  by  the  Company, 

p.iy.'iblr:  on  tlin  2lst  inst. 

Eastern  Sxteaaloii  Telegraph  Company.  -The  receipts  for 
November  .^mnnnted  to  £40,680,  as  against  i'4t,742  iB  the 

correspond inj{  [jcriud,  showing  a  decrease  of  £4,0.^6. 

SUppey  Bros.,  Limited  — We  are  iiifonuMl  that,  tbo  ontire 
block  of  ><linre8  in  tlio  above  ITompany  rvcuntly  placed  on  tfao 
markol  haa  hvcn  purchased  by  Mesem.  (.wynne  nod  Gl0i«  00^* 
neers,  of  Eases-street,  Victoria-embankment,  E.C. 

PHoom  Oeoipoay. — We  learn  that  the  Pilsen  Electric  Compsny 
have  pemred  an  exclunive  license  frorn  the  proprietors  of  the 
&  C  motor  patents  to  manufacture  and  tiupply  the  well-known 
Curtis,  tVookor,  and  Wheeler  electric  moton»,  electrir  piiiniw, 
blowerR,  etc.,  botli  for  Enj^'lAinl  und  Frftnoe,  ttnd  that  tho  I'llwen 
EHectric  Com;^>atiy,  whoso  bu!<ino!<!i  haa  recently  been  removed 
from  Stanhopo  street  to  larger  anil  more  complete  works,  80, 
Lmther  lane  and  Baldwin's-gardens,  Holborn,  intend  to  vigorously 
pu<<h  tiiu  Ctwhe^Whealer  anteoM  thtowrkent  tbo  United 
Kingdom. 


PROVISIONAL  PATBMTS,  1801, 

Nomtm  79, 

tMprerementa  In  the  Item  of 
bezea,  or  other  Tooaolo.  Joko  ICHea 
atraat,  Woatmlnator,  LoodOH. 
Mautilael  WiaMiweler.  Jeaaat QteMoB,  9,  Faal-tamuie, 
Fedstieatk  Kottinffbara. 

Itprof  eaip  te  prodBOtag  altetBotlBg  oorrenta 
dllilwrliig  Is  ifcaeo.  RankiB  Kenaedri  Ountyne  Bleotric 
Worka,  Shattlaaton,  Gbagow. 


aosid. 


20367. 
203»i>. 
«M13. 


Wobatar  Storr,  166,  Fleot-street,  London. 

NovK.MiiKi.  J ; 

Impreroment*  in  ponpllnga  lor  electric  wlree.  Alexander 

Shicl*,  7'*.    '  rKi-i  I' I ,  -i-n'trcet,  ( ila.^^^ow. 

KafBetlc  mloropbono.  Edward  Turner  Whitclow,  70, 
Deansgate,  Miinchei>ter. 

Impro'rod  oleetT-olytle  apparatus,  more  particularly 
fur  niivnuraotnnnj;  cauHllo  soda  and  Other  produatB 
from  Rult,  but  rUso  nj)  pllcabli*  to  Other  purposes. 
I  IviMi      i;^  L^'-.  >mikL,i'ii;  r.-m  !v.]:l,;.i|.;.._  Liiinlon. 

20416.  Improvements  la  appoxatus  for  separatrng  nuigBOtte 
ore  from  aond.  Fr.incis  James  BoU  and  Woltat  Baaeott 
Baaaot,  28,  8outhampton>buildingfl,  Londoo. 


9MB6. 


tapreeoaMiita  in  aatemotlo  oaAty  4 

ctroulta.    Frank  Bryan,  11,  Bracklagr* 
London,    (romplete  specification.) 
Bogotatlns  eleotrto  eorroBta.    Leslie  B.   Uillar  and 
Mencioe  W.  Woode,  U,  Oi^eJsB'nied,  London. 


•JOlSMj. 

aosos. 

20530 

ao6«t. 

SOMS, 
2080&. 


L'(H3'J3. 
20629. 

20678, 

flOB89. 
aOM9. 

9071& 
20748. 
90990. 


Kleotrloal  switch.    Alfred  ('hampion  and  Jmm 
ll'J,  Hh.irdeloefi  road,  New  Crofls,  Ix)ndon. 
Improvements  In  microphone  trojosmltters     Sir  Charloo 
i^tevrarl  Foft»e#,  iiwt.,  ^1,  Fin.«t>ury-j<aveint.Tit,  I>oiidou. 
InproTMBenta  In  and  relating  to  dynamo-oloetrlo 
macblneo.    Thomas  Henry  Willi;im«.  70   rhftncery  lane, 
Tjondon. 

Imprevemesto  Ib  BBd  ratettag  to  ship  lalecriM^lio. 
AU)«rt  turtfiold  WUholm  Haaiy  GOnK  40,  LiaaetBVtoB* 

fields,  London. 

NovniBiB  2& 

iBiproTod  laeaadeooent  laiajbalder  bb£  terai  ear  Mp^tt 

of  laeoBdeaoeat  iMspa.   Thomaa  Jobtt  Biekard,  Beaootia* 
field  Cott^,  8aboetepol»  Newport,  Ifonmoutbahire. 
As  toq^rovod  bbbIbh  off  lalaiifcima  osohange  otgaontnc. 
Alfred  Roallng  Bomiott  and  Rohart  MoLaaa,  22.  St. 
AnNU».i«ad,  Bwleaden,  Lottden, 

BBtBlBHPB.  Fcedatkl(BieliardBoef4- 
499,  Stnad,  London. 

Harrfa  Lake,  48,  SooihamptOB-bnUdings,  London. 
(WUliam  atanlnrriBB.,  end  Jebi  trnm  EtHtft  United 
Sfeaton)  (<%mp1oie  tpedlkiatlflB.) 

Ni     KVIIIBR  27. 

Improvomenta    la   teleplMao    trasumlttein  Willmm 
.Mjixwelt,  34,  Ciaybrook-road,  FnUiam,  I.ondu:i 
Improvamanta  la  holders    Tor  incaadeaoent  eleotrto 
lampe.    Charles  Mark   Dornian  and  Reginald  Arthur 

Smith,    24,     Braacii'-""  «frt>o',     \! anrheotcr.  (Complete 


Improvemeata  la  eleotrle  toargiar  alanM.  Fnto*  Pokl* 
jun.,  18,  BooUngbaa'alnatk  LondoB.  (Cenplete 

cation  } 

Improved  aemanCltleuB  and  electric  inaalatiag 
peoada,    Murdocti  Mackay,  ItW,  Fleet-strexit,  London. 
A  new  or  taiproved  eleotrle  ladleator.    Harold  William 
Thatchar  and  Arthur  Devereux,  22,  UkMahoaao-otroet, 

NoVXHIUUi  28. 


gMtav.  Pbreival  Pidnor,  181,  SooMii'Med,  SoBtbon, 


naok  Bendder,  40,  Uaoola'a'lBnJIalda,  Loedon. 


iftrwaettmte.  Wiffian Hen^Um Btakoiioy. 
48,  BoBthaiwptoB-bttttdieget  Leadoa. 


SPBCinCATIONS  PUBUSHED. 
laOQ. 

17MS.  Sloelrlo  laatpe.   Eaidt.  Od. 

IKoSn  KlectHcoI  swltobes.  Picrco.  6d. 
18557.  Sleotrlool  switches.  Pierce.  6d. 
ISiVSS.  Kleetrleal  pendants,  etc. 
20102.  DyBaaM.«lootrle  maehUtee. 


8d. 
Haxeodale. 
Oejaed 


Od. 


.  lid. 


40.  EitctrUity  meters. 

200.  EJoctrlc  arc  li^mpB 


1891. 

Hookham. 


8d. 

■Sd. 


271.  Electric  arc  lamps.    .SuliiJtsaei-siedb.  Sd. 
617.  Klectrle  are  lamp*.    Allison.    (Ward.)  lUL 
MMaArolBBVB.  Mcnajr  and  Noih.  lid. 
108ML  Kallwnr  oleaMaBl  Mo«k  efetaoM.  Oofley.  Od. 
12322.  nootrfoal  weldtag.    Boult.    (Basslc.)  8d. 
16487.  Prtauuy  batterleo.    Leigh.    (Oardiner.)  Od. 
1G9S9.  Printing  telegraphs     L:iku     i  K'lrmur.)  Od, 
17003.  SoooBdary  iMtterlea.    .Madden,  lid. 


COMPANIES'  STOCK  AUD  SHARK  LIST. 


—  Tnf.   

IikUa  KuiiIh  r,  GutU  Fercha  ft  TeUgrsphOs  

UuliSB-lU-UoUllO   

Metropolitan  Electric  Supply   

Loiitloii  £l«ctric  Supply  

Swan  United   

Ste   JSIMB'       «*«aB..4<>>s.*a  S  ■■■••.*•■•■•■>«■■*•«■•■*■•>•<. 

^fjfcttOilftl  !PMj^piWQlft      aaaaaauwaaada  ■■■BeaaasaaaBBa  aaaadaaMl 

Sleetrie  Constraottob  .  

Westmin^itpr  Rlfetrii;  

Liverpool  Electric  Supply  ^ 


Paid. 
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NOTES. 

Singapore. — Tho  Municipal  Commission  of  SiugKpora 

tie  eoDgidoring  a  scheme  for  oloctric  lighting. 

KlMtrle  FtmUac— The  Tyrder  Tagbiatt,  published 
ID  tlw  TyttAt  h  nuw  printMl  Toy  pnmm  lun  hy  clactrioity. 

Balfiwt, — An  undaignnuid  railway  rimilar  to  (boM 
proposed  in  I^ondon  u,  «•  u&Utt,  hunn  dtoimad  for 

Beliut 

BnHMta.— fiiz  twdm  hvf  bwm  fioabvd  lor  the 

BnisseU  lighting.  TIm  nmll  will  1w  pio1»Uy  aoiumiiMd 

early  in  J&nuary. 

Atliaiis. — A  telephone  senrice  ia  to  be  eetablisbed  io 
A*  ■pring  bfltwien  Athens  ud  «h«  FSnMU,  and  th* 
tpfmtm  hat  been  ordered. 

Olaafow. — Ai  will  be  aeen  eleewhere  the  Glasgow  Town 
Coaodl  have  raaffiriMd  their  former  deciuon  in  favour  of 
tka  knr4eiMkii  tjitm  of  okwlrie  Uglitfaigi 

SovUl  IMw  — Tt»  gold  roob  at  Heidelberg,  South 
Africa,  are  once  more  nttractine;  attention  The  use  of 
alaetrie  light  both  ia  the  mujos  aad  town  u  rapidly  being 
Mttndod. 

Mrlvaa.— A  now  wflnn  ior  SlidbidiUn  ii  to  be 

erected  at  a  coet  of  XIOO.OOO,  containing  all  the  latest  con 
ToiieDoee,  details  of  which  are  now  being  settled,  including 

ihBtfliJieiit. 

Austrian  Long  -  Dlatanoe  Telephones.  —  The 
Auttriaa  Minister  of  Oommeroe  has  anuounced  that  tele- 
pfcodo  eonmndooCioo  will  shortly  be  opemad  botwven 
Vimift  Mkd  TriMta. 

Tavnton. — A  new  phase  has  come  over  the  situatior. 
at  Tannton.  The  Lighting  CkHamittee  consider  it  advisablti 
to  sntsr  into  negolaaUooi  for  tbe  aaqqioitfott  of  hdHk  gas 

am?  (»!sctric  unf^ertnkings. 

The  Royal  Sooiety.— Amongst  tiio  pspers  road  on 
Thursday  before  the  Royal  Society  was  one  by  Mr.  O.  T. 
Walker,  on  "Repulsion   and  Botatioo  prodneod  by 

Al'^rnat'jip;  Electric  Currents." 

Artlstio  Fittiaff. — Mrs.  Lax^y  baa  recently  further 
adenrad  hor  Tory  artJstie  residonm  witb  tbo  slwlrie 

light.   This  has  been  handsomely  carciad  001^  to  flpoelal 

deeigcis,  hy  Mdsars.  Faraday  and  Son. 

WUderapooL — ^An  agitation  is  on  foot  at  Wilderspoel 
sod  flioekton  Hoslli,  in  tbo  township  of  Applotan,  near 

Runcorn,  for  bott«r  lighting  of  their  struts.  TbiBttMMim 

Locsl  Authority  h^ive  the  matter  in  band. 

SU  IvoB  (Hnnts.>. — The  questum  of  lighting  this 
baroogh  by  electricity  was  itttroAieod  afc  tt«  bat  OMMittg  of 

tbe  Council,  and  referred  tc  a  ^pc  iul  committoe  to  obtain 
iflformation,  and  report  at  thou  next  meeting. 

Alw—iwiw. — Why  ia  not  aluminium  used  in  artistic 
IttthigBt  TUaiaaqaaationbaiof adcadiaaaiaotilloelreloa, 

and  an  alloy  of  aluminium  and  silver,  making  a  new,  elegant, 

and  serviceable  material  for  designers,  is  siigeested. 

City  Mob  mt  Homo. — Under  this  tiile  the  Citjf  Leader 
for  November  98  gives  an  iolarostiog  oad  eongralulatory 

personal  ar;i  !e  on  Mr.  Emile  Garcke,  the  it  li  f  itigable 
managing  director  of  the  Brush  Dlectrical  i:)ngiiieering 
Company. 

TMdor.— Tha  Baths  Gonmittee  of  tiia  Aston  Manor 
Lrca'  Board  are  prepared  to  receive  schemes  and  tenders 
for  ao  iiutallation  in  the  baths  by  the  21st  insL  Furthar 
FBrtleolaia  of  Mr.  W.  A.  Davjos,  aogioaari  FuUb  Oflkaa, 
Aston  Misaor. 


Twam  FDotac*.— The  Tyne  POot'a  OoBuaaMaa  have 

complained  of  theelectric  light  at  Rennoldsoti'scn^ine  works. 
South  Shields,  which  isrerented,  they  said,  boats  seeing  each 
<^er  until  alnoit  in  oolttBioa.  K  waa  NSolTad  to  aak  ibr. 
Rennoldaon  to  abado  the  light. 

Thnnderstorms. — At  the  moeting  of  the  Royal 
Meteorological  Society  next  Wednesday,  at  25,  Great 
George-street,  Wastaiinster,  a  paper  will  be  read  by  Mr. 

VTilliam  Marriott,  F.R.M.S.,  entilJod  «<Bapoit  on  the 

Thunderstorms  of  1888  and  1889." 

Viait  to  Weldiaff  Works. — A  visit  of  the  graduates' 
section  of  the  East  Obast  Institution  of  Engineers  will  be 
made  on  Saturday  next  to  the  Victoria  Engine  Works  of 
Messrs.  Clarke,  Chapman,  and  Co.,  when  the  electrio 
welifiag  pbnt  will  bo  abowa  &i  opacaiioiD. 

Soottlah  BoslMon'  InstitntloiB.— At  tho  nootiDg 

of  this  institution  on  Tuesday,  the  ])apor8  read  were  by 
Prof.  Jamieson,  on  "  Brown's  Rotary  Expansive  Engine," 
irith  diagiaaw aad  raaulte  of  toato;  aad  Mr.  ^aasi  Soott^ 
oa  ■■ElaetcioilylaitaBalatiflatoMiaing.'' 

Electrio  Medical  Treatment. — A  lady  correspon- 
dent of  the  Sheffitld  Daily  Tdegrogh  has  been  to  visit  a  new 
Httlo  boat^tol  toe  treatnant  of  diaaasaa  by  olootrioal  aathoda 

at  Silver-street,  Notting  Hill.  The  treatment  is  gn>taitoaii^ 

and  the  methods  used  in  the  hospital  are  French. 

Rlolmoad.— At  a  meeting  of  tbe  Richmond  Town 
OoaneO,  bald  oa  tho  8(h  inat,  it  was  daddod  by  a  largo 

majority  to  seal  a  con^rn  t  with  Messrs.  Latimer  Clark, 
Muirhead,  and  Co.,  Limiidd,  Westminster,  for  the  electrio 
lightiog  of  RiobflMnd,  Bttmy«  for  a  pariod  of  90  ysara. 

Papar  on  SlaoMhi  Maiara.— -At  flw  moating  of  tho 

students  of  the  Institution  of  Civil  Engineers  tonight 
(Friday),  a  paper  will  be  read  on  "  Meters  for  Record- 
ing tho  OoBsumptioa  of  SlaolriMl  Enargy,"  by  0.  H. 
WoidiBf^ian.  Mr.  W.  H.  Fraaaa,  F.ttJS.,  in  tho  obair. 

O.S.A.  Smoking  Concert. — A  most  successful  smoking 
concert  was  held  on  Friday  at  Masons'  Uall  Tavern.  A 
flrst-mto  programme  waa  prerfdad,  and  there  waa  n 
large  attendance  of  members  and  friends.  The  hon.  secre- 
tary aonouoced  tbe  names  of  no  lass  than  27  new  members 
aad  aaaoflhtas. 

OhaaAor  of  Ooauaovaa.— A  now  list  of  nombars  of 

the  Tx)ndon  Chamber  of  Commerce  will  be  published  in 
January.  Tbe  reading-room  was  opened  on  the  23rd  of 
last  nonth.  An  employment  deporloMal  k  babg 
organised,  and  a  temporary  list  of  oppBoatioas  ia  iamod 

free  at  Bot^lph  House,  Eastcheap. 

Blackpool.— The  minutes  of  tbe_  Blackpool  Electric 
Lighting  Oommitteo  of  tbo  Town  Ckmneil  wars  oooflnaod, 
recommending  enquiries  to  be  made  as  to  electric  lighting 
in  other  towns.  Alderman  M'Nanghtan  wished  to  speak 
upon  tbe  subject^  bat  was  too  lato,  aa  tbe  minntas  bad  boon 
passed.  Tbo  matter  was  ralagatad  to  nait  aumth. 

Ilkley  (Yorks.). — Preparations  arc  in  progress  fur  the 
prooiotion  of  a  Bill  in  f  arliament  to  empower  the  Ilkley 
Lood  Board  to  aeqniro  tbaaadartakingof  theltUeyGaa 

Com[iiany,  and  to  construct  new  water  works.  Tho  iiisulla- 
tion  of  a  ceuti-al  station  for  supply  of  electricity  for  publio 
and  private  lighting  is  included  in  the  proposed  Act. 

Stftndarti  of  laght. — The  Uoard  of  Trade  hius  under- 
taken to  appoint  a  coauaittoe  to  consiiler  a  st.undard  of 
light  instead  of  tho  untrustworthy  candle.  The  South 
Metropolitan  Gas  Company,  of  which  Mr.  Liveaey  is 
di^naaOb  bavo  aadartaboa  to  pay  all  ooala.  Dr.  IVanUaad 
•ad  Mr.  Dibdin  will  repnaent  tbe  London  County  Oonnoil. 
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•—At  the  fiournemoutb  Town  Council 
matiig  tba  BonnitmoBth  ud  Dntriot  Elaetrie  Supply 
Company  wrote  asking  for  sanction  to  underground  mains 
being  laid  in  Clarandon  and  Marlborough  road?,  and  to  the 
road  being  openad  for  Uie  purpoia  of  putting  in  aenricea  to 
bimiiaa  in  IVMilMmd,  OoiiUB«i«Ml-nMd»  aod  Hm  Square. 
Sanction  wu  giran. 

Old  Stotaito'  Aasoeiatioii.— The  next  maetiog  ei 
tha  Old  Stadenta'  AHodatfon  will  be  lield  at  Flnabttry 

Technical  College  on  'We<lne*day,  December  16,  at  8  p.m., 
wbea  a  paper  will  be  read  by  Mr.  BoUo  Applejrard, 
ttMBbar,  entitled  ^  The  UmmnmA  of  <i»  BintHM  of 
Conductors  containing  distwtling  £M.F.*it  witli  ipeeial 

referenof>  to  Earth  Plates." 

Rugby. — The  gaa  works  at  Bugby  are  found  hardly 
mlBeieot  to  neat  tlM  preeant  demaiid,  to  say  nothing  of 
the  new  railway  sheds  and  the  natural  growth  of  the  town. 
The  gas  engineer  is  preparing  a  plan  for  eztenaion,  to  be 
ptwanted  on  the  1 8th  inst  Eleotnoal  «ngin««r»  might 
show  tho  Town  Council  a  way  to  «imbl6  tiM  pntmA  winks 
to  be  sufficient  for  the  demand. 

"  Drehstrom." — We  bear  that  the  AUgsmeine  Com- 
pany of  Berlin  are  exceedingly  busy  wilk  rotery  current 
or  "  Drehstrom  "  moton,  a  laige  number  of  «nquirie«  and 
orders  for  transtnission  plants  having  resaltod  from  the 
Frankfort  experiment.  We  understand  that  a  small 
installation  is  being  brought  to  Engbuidi  «nd  will  ba  very 
earefully  tested  by  Mr.  Kapp. 

Reading. — The  Highways  Committee  reported  to  the 
Beading  Town  Council  at  their  meeting  lost  week  that  a 
letter  from  the  Laing,  Wharton,  and  Down  Syndicate 
had  been  received  giving  an  estimate  for  extending  the 
lighting.  It  bad  been  thought  better  that  the  letter  should 
ramun  before  them  for  further  eooridention,  with  tbe 
Tiew  of  coming  to  a  resolution  next  month. 

fffliiw  Seoondajry  BAtfeory  Platan, — ^A  aolation  is 
made  by  boiling  litharge  in  n  eoneentratad  mlntioa  ef  eaaatic 

soda  and  potaab.  A  lead  plate  boiled  in  this  solution  will 
receive  a  coating  of  spongy  lead  ^in.  in  thickness.  This 
can  be  pressed  down  so  as  to  occupy  only  one  one-hundredth 
of  an  ineh.  A  plate  thus  prepared  yields  readily  to  the 
forminp:  process.  Thia  ma^od,  aayBtheiSlCMn<{||Sei<iMni»n, 
is  due  to  Edison. 

Stoetrle  Tr— Una  tai  ftttsno.— The  Northern  Bail- 
way  Company  of  France,  it  is  stated,  will  shortly  make 
experiments  with  an  electric  locomotive  on  their  line  from 
Fhi^  to  Siint  Denia.  One  of  ita  cheineterlrtie  featorea  is 
that  it  wfll  make  use  of  the  deaeant%  on  which  a  train 
reqnirea  no  eagioe  to  keep  up  iti  epeed,  to  put  ita  dynamos 
b  motion  «nd  tboa  reatore  to  its  battariea  nportkm  of  the 
OKpeuded  power. 

Coast  Commanloatlon. — The  Plymouth  Chamber  of 
Commerce  have  passed  a  resolution  that  a  deputation 
ahonM  aek  Lord  SaUaboiy  to  vote  iMOO,000  for  coast 
telegra{ihic  and  telephonic  communication,  the  Poet  Ofllico 
to  be  asked  to  carry  out  the  scheme  in  co-opmatioo  with 
the  other  intereata  involTed.  They  also  passed  a  raeohition 
pressing  on  tbo  Government  the  impovtenee  of  the  need  of 

UDdpr^rninid  telegraph  lines. 

Koawlok. — The  inhabitanta  of  Keawick  have  presented 
m  petition  to  the  Loenl  Board,  proteatinf  afigainat  the  eree> 

Uon  of  polos  and  overhead  wires  in  Blcnnrtha  Rtrce*,  as 
an  eyeeore  and  danger.  The  Streeta  Committee  were 
Initraeted  to  intpeet  the  atreeta.  Keawick  already  rejoices 
in  an  exaiEjsle  of  the  Bronns  oil  insiilatrri  underground 
mains,  and  it  would  aeem  that  further  maina  on  the  aame 
■yiteni  wonM  be  appreeinted. 


LightioK  a  Chjumel. — The  Town  Council  of  King's 
Lynn,  Norfolk,  propose  to  light  the  (laasage  from  tbo  aea 
to  King's  Lynn  by  gas-lighted  buoys.  Buoys  of  this  nature 
have  been  lighted  for  some  time  in  New  York  harbour  by 
electricity  with  very  good  effect  They  are  bound  to  reqavt* 
less  attention  than  gas,  and  will,  no  doubt,  be  oventwnlly 
adopted  in  England  in  casoa  like  that  named. 

SiloAold  S^ool  Board.— A  pleasant  aurprtM 
awaited  the  numbers  of  tbo  Sheffield  Sebool  Board  at  their 

meeting  last  week,  when  tho  Board-room  was  lighted  fcr 
tbo  first  time  by  electric  light.  The  work  bad  been  done 
by  Mr.  WatkiMon,  teaeher  of  dertrieel  enf^neering  and 
machine  construction  in  the  central  school,  and  his  pupils. 
The  power  waa  auj^lied  from  the  gas  engine  used  for 
driving  the  lathee  in  the  technical  school 

■iMCrio  DrlUlBV.— Before  the  padnate  aeetion  of  the 

Institution  of  Engineers  and  Shipbuilders  in  Scotland  on 
Tuesday,  a  paper  on  the  "  Application  of  £Uectricity  to  the 
Drilling  of  Ifetala  "  was  read  by  Mr.  SinebOT  Cooper.  The 
author  described  by  means  of  sketches  the  general  cun- 
stniotion  of  electrical  drillers,  and  fpkve  some  useful 
infovmation  regarding  the  cost  and  ^eed  of  drilling  by 
electricity  aa  compered  with  band  drilling. 

Nottingham  Tramwaya. — An  important  comm\inira 
ti<H)  was  read  at  the  Nottingham  Town  Council  meeting  on 
Monday  from  the  Nottfaigham  and  Ifidland  Herekaitls' 
Association.  This  set  forth  that  tho  time  was  approaching 
where  a  reconsideration  of  the  tramway  facilitiea  in 
Nottingham  waa  derirable,  and  the  adoption  of  cable  or 
electric  traction  was  suggested.  The  communication  was 
rofcrrwl  to  the  Works  and  Ways  Committee. 

Theatropboao.— The  tbeatrophone,  the  adaptation  of 
the  telepbone  by  which  private  perMoa  can  have  their 

opera  turned  on  like  gas  and  water,  has  been  so  great  a 
success  in  Paris  that  an  exhibition  of  it  is  to  be  given  in 
London.  M.  Snrvady,  the  manager  of  the  Oompi^iBio  do 
Theatropbone,  has  arranged  for  private  demonstrations  at 
the  Savoy  Hotel,  when  the  instrument  will  be  put  in  con- 
neetkm  with  the  Savoy  Theatre,  and  the  **  Naotdi  Oirl" 
transmitted  autom.'itically. 

Molooii  (I*anoa.).— The  Gas  Committee  of  the  Nelson 
Town  Couneil  have  resolved  Uut  the  draft  specification  of 
the  electric  light  scheme,  as  submitted  by  the  gas  engineer, 
be  approved  and  printed,  and  that  tho  town  clerk  should 
get  tenders  for  the  execution  of  the  necessary  work  as  goon 
as  iKtasiUe.  The  correspondence  between  the  Board  of 
Trade  and  the  town  clerk  on  the  ■^nVijoct  of  electric  light 
was  also  considered,  and  a  waa  re«ulved  that  the  action  trf 
the  town  clerk  be  approved. 

HIgh-Powor  Incandoaoent  Lamps.— The  Wood- 
side  Electric  Company,  of  Glasgow,  i«guo  a  pamphlet 
doicriptive  of  their  high  candle-power,  high-efficiency 
incandescent  lam|>8.  These  range  from  l.'^O  tp.  to 
2,000  cp.  at  two  watts  per  candle-power.  Statementa  ate 
given  of  the  eompanitlve  cost  of  u«  and  "Woodiide'' 
lam^M,  showing,  beside  the  convenience,  cornddcnble  aaviag 
by  the  use  of  the  latter  for  lighting  large  rooms,  hallay  chop 
windows,  ship  hatebes,  warehouses,  and  ao  forth. 

Sknoto  nrovBBtloB.— The  golden  daya  of  London  Sfo 

are  not  yet,  but  they  are  cominp.  Thinks  Mr.  Eric  S.  Bruce, 
who^  in  bis  lecture  on  "  Fogs  and  their  Prevention,"  at  the 
St.  Geoige'B  Hall  on  Sunday  deeoribed  and  'fllimtrntad  the 

efiiDCie  of  the  increasing  consumptir  ri  ..f  eoft  OOaL  Net 

only  by  amoke-consuming  grates,  but  more  to  the  apread  of  i 
eleotrie  heating,  doea  Mr.  Bruce  look  for  the  eaKghtenmeiit 
of  London  skies.    He  concludes  with  tho  words,  "  Natural 
experimenta  with  natural  forces  may  be  one  of  the  dutiai 
of  future  govommeata,* 
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TlM  CUa«9»  maMMUML—BM  Majesty,  by  Order 
in  Conncil,  has  declared  that  the  conditions  of  the  Patent 
Act^  1883,  under  which  an  ApplimlioD  lor  »  patent  ia  not 
to  (w  jBTBlidated  by  the  axhibitiod  «f  u  iavration  st  an 
international  exhibition,  aro  to  apply  to  the  Chicago 
EzhibttioD,  and  also  tbu  exhibitors  are  to  be  relieved  from 
the  eooditionB  of  the  mhan  Act,  under  which  they  were 
reiiiured  to  give  notice  to  the  Comptroller  of  PatenU  of 
their  inteotivo  to  exhibit  the  article  afterwards  sought 
to  ba  patentod.  The  regulations  also  apply  to  designs 
intoiM  to  be  nghtand. 

Electric  Machinery. — Catalogue  "  B  "  of  Messrs. 
Woodhoiue  and  Bawsoa,  Limited,  deals  with  various 
dwtrioal  machinery,  ooa  section  specially  dealing  with 
clcclric  cranes,  lathes,  drilling  machines,  and  motors  for 
tJ»n«inission  of  power.  Various  forms  of  Bolton's  patent 
gear  for  elActrio  cranes  and  winches  are  illustrated,  cases 
being  qaot«d  where  tlMir  ^ipUcation  saved  8  h.p.,  or 
43  par  cent.,  over  the  rope-power  traveller.  Electric  [jumps 
and  alflcMc  coal-cutters  come  in  for  their  share  of  attention, 
and  a  magnetic  ore  separate,  to  lapaiate  10  to  100  tout  a 
day,  is  specially  illustrated. 

BlMMiddsb  Valley.— A  largo  atnl  iiiniienti:il  meeting 
l*i  haU  last  week  for  the  purpose  of  taking  into  coiisidera- 
tioD  tba  question  uf  the  supply  of  the  Hhondda  Valley 
^■trict,  from  Treorky  Hotel  down  to  Gelli^^alcd,  with 
•l«ctric  light.  Explanation  of  the  system  of  electric 
Ughting  was  given  by  sevonil  practical  gentlemea,  and  it 
was  unanimously  resolved  that  steps  be  taken  immediately 
with  the  view  of  securing  a  supply  by  means  of  a  public 
company.  A  large  and  representative  eomnittoe  was 
appointed,  and  it  was  decided  to  thoroughly  canvass  the 
whole  district,  and  have  the  reeult  lubmittod  to  a  further 

_  .  -  « 

Installatlea  tU  Besnbay  — Messrs.  Ganz  and  Co., 
saja  the  Indian  Enyinfrr,  have  just  completed  a  small 
•loctrie  light  installation  at  Admiralty  Iloase,  Marine 
Linee,  Bombay,  the  residence  of  Admiral  Robinson.  The 
inttallation  is  of  peculiar  interest,  inn'?mii:h  as  it  forms  one 
of  tbe  first  electric  light  services  that  have  been  set  up  in 
private  houses  in  India.  Messrs.  Ganz  and  CSo.  have  also 
tendered  for  the  plcctric  lighting  of  the  new  municipal 
iMiildings,  ant]  lue  eJectriciiiii  of  the  firm,  Mr.  Archibald 
Crawford,  has  suggested  that  tha  angina  and  djnuDU)  to 
be  put  up  in  the  municipal  buildings  might  alao  ba  UMd  in 
the  lightinp:  of  the  town  by  electricity. 

Prize  Xjaoncbes. — Mr.  W.  S.  Sar^^eant,  electric  and 
steam  launch  builder,  Strand-on-tbe-Ckean,  Cbiswiek,  baa 
successful  in  gaining  the  £Q5  prize  offered  by  the 
Paignton  Promenade  Pier  and  Torquay  Ferry  Company  for 
tba  ban  daaigiii  and  drawingi  for  tin  alaetrle  laundiM 
plying  between  Paignton  and  Torquay  ;  also  a  65  steam 
laonch  to  carry  100  passengers  for  the  propooed  trip  round 
Torbaj,  aa  foUowa!  FdgBton  to  Brbbam,  Brizbam  to 
Berry  Head,  Berry  Head  to  IVtll  vcnmbe  and  Torquay, 
running  every  two  hoars.  These  veseels  are  to  be  built  in 
^  bad  poMiUe  aaoBar  and  to  tba  Board  of  Itade's 
NVdiaMDta^aDd  tobadolivmd  at  Tocqmy  on  Hay  1, 

1852. 

Brighton.— At  the  Brighton  Town  Council  last  week 
the  Lighting  Committoa  stotod  a  latter  waa  rend  from 
Councillor  Ballard  suggesting  a  report  showing  all  the 
streets  to  be  lighted  within  the  Corporation  eleetric 
lighting  aiaa,  attimatad  «oat  of  naina,  and  bow  theoutlyfnig 
districts  were  to  be  supplied  in  case  of  the  liquidation  of 
U>s  eadsting  company.  Alderman  Keeves  said  an  applioa- 
tte  «aa  to  ba  mada  to  the  Board  of  l^ade  lor  a  aonpaay 
to  tamo  isto  ttio  town,  rad  it  wmld  bo  iubwIm  to  aak  tbo ' 


oomnittoo  to  expose  tbafr  band.  Ooanolllor  Moon  said  the 

information  asked  for  bad  been  given,  and  in  case  of  liqui- 
dation of  the  company  they  were  quite  prepared  with  their 
plana. 

MfcBiiein  LiffhtliiB  ia  Ireland. — The  electric  light 

as  a  means  of  lighting  privntf  hnnRes  npjve'irs  t<»  l^e  nvik!!ii^ 
headway  in  Ir«sland.  Wo  iearri  that  the  charmmgiy 
situated  residence  of  Mr.  J.  J.  Murphy,  the  well-known 
Lrewer  on  the  banks  of  the  Lee,  is  being  lighted  throughout 
oil  the  incandescent  system.  The  bouse  and  out-offices  are 
being  wired  for  about  100  buopa  in  all.  A  Robey  engine 
IS  being  put  down  to  drive  a  six-unit  dynamo  of  the 
Elwell-Parker  type.  A  set  of  accumuktors  will  also  be 
mad,  ao  ^at  the  U^ito  aan  be  ran  wbon  tba  ongine  ia  not 
working.  Costly  electroliers  are  in  course  of  [jreparation 
for  the  reception-rooms  to  correspond  with  the  general 
dooovativo  appaaranM  of  tbo  bonso.  Tbo  antbro  inrtaJtetiMi 
is  being  carried  out  to  specification  by  Mean*  J.  K.  lUliO 
and  Son,  electrical  engineers,  of  Dublin. 

Wedaesbnry  Trama.  —  At  the  meeting  of  the 
Wednaabury  Town  Council  on  Monday,  the  application  of 
the  tramway  company  for  an  extension  of  time  for  the 
use  of  steam  pending  tbo  substitution  of  electricity  for 
•team  power  was  granted,  subject  to  the  company  paying 
or  securing  the  payment  within  three  months  of  the  sum 
of  £500,  payable  in  reepect  of  the  improvement  of  Lower 
H^gb^braeb.  Tba  Mayor  osplaioad  tbat  it  waa  imponiblo 
for  the  company  to  make  all  the  necessary  changes  in  their 
plant  within  their  limit  of  time,  and  it  was  of  course  very 
undaabttblo  tbat  tba  aarvioa  aboubl  ba  atoppad  aHogatbar 
and  the  public  be  deprived  of  the  advantages  which  they 
bad  enjoyed  from  the  use  of  the  trams  between  Walsall 
and  Wedneibnrf.  The  town  dark  addad  lliat  tba  company 
had  forwaidod  ao  nndartaldeg  to  pay  tbo  XfiOO  witbin  two 
moT'ths. 

City  Lighting. — By  the  fusa  which  has  been  made 
over  the  City  lighting  at  the  Commissioners  of  iSewan» 
jieoplc  might  almost  be  led  to  believe  that  some  ir>^u[><>r- 
able  difficulty  was  before  the  engineers  in  lighting  the  Uiiy. 
The  contractors  to  the  City  of  London  Company  are  pro- 
gressing rapidly,  and  wc  believe  it  is  now  cx;>«ctori  that  the 
Laing,  Wharton,  and  Down  section  of  tbo  district  will  ako 
have  lights  running  in  a  week.  The  machinery  is  being 
rapidly  got  ready,  while  the  mains  have  long  been  laid.  A 
curious  accident  occurred  at  these  works  which  caused  a 
littto  delay.  During  tba  violant  atom  of  a  month  ago 
some  .^Oft.  of  the  new  chimney  was  blown  down,  and  had 
to  be  rebuilt.  In  the  Bruab  Company's  station  the  alter- 
aaton  are  ranning»  and,  aa  wo  mantionod  a  UtUo  wbiloagOi 
trial  tranaformen  are  biinig  taatad  in  tba  Quaen  Vietorie* 
street  subway. 

LMBlMtfe. — A  latter  waa  road  from  tbo  aeeretary  of  the 
Hooaa'to-Hoase  Electric  Light  Supply  Company  at  last 
week's  meeting  of  the  Larabetb  Vestry,  offering  to  transfer 
to  the  Vestry  the  electric  order  of  the  eom|>any  at  a  price 
equivalent  to  the  estimated  cost  of  obtaining  a  new  order 
hy  t'lr:  Ve.<^try  Mr.  King  explained  that  the  Electric 
Lighting  Uummitteu  had  considered  this  communication, 
and  bad  bad  (he  aaeralary  of  the  company  before  them. 
After  some  debate,  the  secretary  offered  to  transff^r  the 
order  to  the  Vestry  free  of  charge,  but  the  couiUitiitic  felt 
tbat  tbay  ought  not  to  be  under  an  obligation  to  the 
company,  and  resolved  to  decline  the  offer.  Mr.  White 
enquired  as  to  the  probable  rate  of  interest  at  which  a  loan 
eooM  ba  aaourad  for  Uf^tlng  pnrpoaai.  Ha  notiaad  tbat 
the  County  Council  wanted  to  make  St.  Pancras  pay  4  per 
cent.,  which  he  thought  was  too  much.  He  abouhl  move  a 
raMlntionflateanl^eetatafatuiamaating.  ThoYoitiy 
'  daoidod  to  diwliiw  tbo  fM&c 
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CImrali  Ltghtfair  at  Ifwro— «!•.— St  G«orge'8 

Church,  Newcastle  on-Tyne,  has  recently  been  fitted  with 
tho  olectrk  light  ia  pUce  of  ga*,  and  the  new  iUuminant 
mm  mad  for  the  finb  time  on  Sunday  evening,  the  29th 
ult.  Tho  nave,  chancel,  baptistry,  and  morning  chapel  are 
lit  by  128  Ediaon-Swan  incandeaoent  lanipe.  These  are 
arranged  in  groups  of  eight,  in  handsome  electroliers  of 
hand-wrought  copper  and  brass.  There  are  other  lights  in 
the  vestry,  pulpit,  and  organ.  Tho  effect  of  the  light  has 
been  found  satisfactory  and  pleasing.  It  shows  off  to 
advantage  the  beauties  of  the  architecture  and  decorations 
of  the  rh'ircb,  while  the  purity  of  the  light  and  freedom 
from  soiuku  and  fumes  will  do  much  towards  preserving 
the  rich  colouring  and  gilding  of  the  latter.  The  work  was 
carried  out,  the  gas  taken  away,  and  the  electric  light  fitted 
without  causing  any  break  is  (he  cootiouity  of  the  services. 
The  ad joinii^  jwciib  hall  ha*  boen  Bt^  and  thowlMlo  of 
the  work,  which  is  of  a  mo^t  satisfactory  nature,  baa  been 
carried  out  by  Measra.  K.  J.  Cbarletoo  and  Co.,  electrical 
Gonlnetora,  Pilgrim-^tnot,  Ifewaaatlaii 

tJlvorstoii.— The  Town  Council  of  Ulverston  are  still 
somewhat  in  a  quandary  as  to  the  introduction  of  the 
electric  light  now  or  hereafter.  A  committee,  consisting 
of  Mr.  Tosh  and  the  town  clerk,  had  an  interview  with 
Mr  Court^n  iy  Boyle,  of  the  Board  of  Trade,  with  reference 
to  iheir  eiocinc  lighting  order.  Mr.  Courtenay  Boyle  stated 
that  the  order  was  in  its  form  ohaolala,  aa  tha  price 
empowered  to  be  charged  was  not  sufficient.  He  suggested 
the  Board  should  consent  to  the  revocation  of  tho  order, 
and  should  apply  lor  an  aoMBdad  o«d«r  whan  it  waa  fonnd 
desirable  to  supply  electric  lipht  The  profits  from  tho  gas 
works  at  Ulverston  are  pledged  by  the  rates  so  far  as 
T^fprda  aoiHiitaiit^  aad  the  Gbancil  do  not  natnnJIy  wMi 
to  decrease  these  j)rofits,  but  the  storage  of  c^aa  ia  some- 
times not  more  than  two  hours'  supply,  so  that  something 
nmat  ba  dona  diortlf.  It  waa  nndantood  that  tba  Board 
of  Trade  would  refer  outside  applications  to  the  Ulverston 
Local  Board,  and  that  these  applications  would  not  be 
allowad  nalaia  tbeNwaa  ndJatiaofcdaairaaithapartafn 
majority  of  tiwratapagratalbrllMadaptiooof  tba  alaatrio 
light. 

Am  Bleotrie  Sidewalk. — We  mentioned  a  few  months 
ago  a  bold  invention  in  the  rii^ie  ef  a  aoring  sidewalk, 

operated  by  clcrtric  jiower,  and  wo  are  "ivon  to  understand 
that  a  spociuion  in  working  urdor  will  probably  be  one  of 
tiie  features  of  the  coming  Wofld'a  Vair,  installed  by  the 
Columbian  Movable  Sidewalk  Company,  of  Chicago,  which 
owns  the  patents.  A  contract  has  boen  entered  into  with 
the  T1uniB0ii>HbiiataB  Ekotrie  Oompany  for  the  aleetriaal 
and  st«am  oquipment.  All  the  mechanical  and  electrical 
plans  and  details  have  been  worked  out  by  Mr.  G.  K. 
imealer,  «f  the  Thonaon-Howtoa  Company,  and  the 
entire  plant  will  hr.  ir.?tAl!crl  under  his  supervision.  This 
sidewalk  is  to  be  erected  on  a  structure  2&li.  high  and 
900ft.  long,  in  tba  form  of  an  antpaa^  and  is  to  oonakt  of 
75  cars,  each  12rt  long,  coupled  together,  making  one  solid 
tmio.  There  are  to  be  constructed  two  parallal  sidewalks, 
one  nrnning  at  the  rata  of  two  ntflaa  an  boor,  tba  other  at 
four,  both  moving  in  the  Mime  direction.  The  passengers 
can  step  from  tho  stationary  walk  to  the  one  which  moves 
at  Iba  rate  of  two  mflaa  «a  hour,  and  if  n  awiftar  ride  is 
derind  fluy  MO  atep  to  the  walk  nnning  fsw  nilea, 

Sleotiio  Flttioff  MAaafAotnre. — The  ni=^h  for 
electric  light  in  the  beat  private  houses  in  London,  is 
maUag  itiNlf  fdt  aflMMg«t  ■umafaetaran  of  taaapa  aad 
gssfittings  more  Uian  ever.  We  have  alluded  to  the  energy 
(d  Messrs.  D.  Hulett  and  Co.,  of  Holbcnro,  with  whom  Mr. 
Arthur  Qcckbura  baa  bean  acumetadaa  managing  electrical 
enginnar,  and  MaaaM  BmnuiMl,  of  Hjgb>ato«atk  Mtrrh' 


bone.  This  bttarlim  are  engaging  anew  dBiVwtt,aad 
laying  themselves  out  for  considerable  and  extended  supply 
of  electrical  work.  Mr.  C.  G.  Gill,  manager  with  Mesm. 
Strode  and  0&,  has  recently  arranged  to  join  Mesirt. 
Emmanuel,  so  that  an  opening  for  an  entcrpriaiag  businsis 
man  with  good  knowledge  of  electricity  in  likely  to  occur  at 
tho  firm  be  is  leaving.  We  learn  also  incidentally  ikat 
the  waU-known  firm  of  Defries  and  Co.  are  intending  to 
go  in  somewhat  strongly  for  electric  light — having  madt 
tbcmselvos  celebrated  in  oil  they  evidently  long,  like 
Alexander,  for  other  worlds  to  eoaquer.  They  hvrt 
plenty  of  capital  and  experience,  and  if  combined  wiih  a 
good  electrical  man  of  business,  they  should  receive  their 
ahara  of  the  enormoaa  trade  wbieb  the  ganioa  of  Edim 

and  S'iVir,  has  rvoki-d, 

Tbe  Smitbfield  Sbow. — The  usual  excellent  colkc- 
tiott  of  engines  waa  to  be  aaen  at  the  Agricaltnrsl  HiD 
this  week ;  Robey's,  Uomsby's,  Ransom es,  Sims  ^od 
Jefieries,  John  Fowler  and  Co.,  Huston  and  Proctor,  and 
Marshall,  Sons,  and  Co.,  all  being  well  represented  so  far 
as  steam  went ;  while  Crossley's  gas  engine,  Priestmso'i 
oil  engine,  and  the  Hornsby  Ackroyd  oil  engine  were  ako 
in  evidence.  Messrs.  W.  H.  Willcox  and  Co.,  of  Southwark- 
street,  showed  their  lubricating  oils,  engine  packinj;*,  and 
engineers'  snndric?.  Mirhino  bcUing,  especially  tht 
leather  claii,  was  well  roprtisuu'.cJ,  there  being  nanieroni 
exhibitors.  Anoog  these  were  the  firm  just  mentioned, 
the  Gandy  Company,  Hooke,  Haap^en,  and  Norris.  Mr. 
C.  L.  Hett,  of  BrigK,  had  an  exhibit  of  turbines,  to  tbe 
manufacture  of  which  he  has  devoted  considerablt:  attention. 
Mr.  Hett  supplied  the  turbine  used  in  the  Studley  Royal 
installation,  Yorkshire.  He  has  also  brought  out  a  centn- 
fogal  pomp,  the  anetloii  brmnoh  of  which  can  be  swhaBtd 
to  any  angle  without  interfering  with  the  delivery— s 
useful  improvement  Hie  newest  thing  in  the  exhihitioo 
was  paint,  of  wbieb,  by  the  w»y,  em  waU-hnown  fine  hu 
adopted  a  brand-new  ooknr,  ao  fiu*  as  engines  are  eooeemed. 

Disinfeotine:  Ships. — To  few  situations  has  electridty 
proved  so  useful  as  to  the  ocean  steamshipe — thofts  floaung 
cueumaeribod  hotels  in  which  luxury  is  carried  to  its  uUnoit 
extreme,  and  where  scrupulous  healthiness  is  indcedabsolutely 
necessary.  Tbe  electric  light  itself  was  sufficient  of  a  boon 
to  make  all  the  diiTerence  between  comfort  and  diMoaifort 
Added  to  this,  the  little  electric  motor  fans,  to  secure  thst 
so  necessary  concomitant  to  healthy  living — pure  air  in  the 
rooma.  Nor  ia  ihia  all,  for  it  ia  now  prepiaeed  to  ua  eke- 
tricity  for  the  disinfection  of  ships.  By  tho  electrolysis  of 
sea-water  chlorine  gas  is  liberated,  and  tbe  oxidatioD  oi 
noariooa  snbetanees  ia  prodnoed.  ^le  gas  wonid  be  di^ 

tributed  in  pipes  to  tho^e  portiona  nf  tbe  ship  ru.]uirinj;  it, 
from  au  electrolytic  bath,  the  current  uauu  being  tiut  of 
tbe  ship's  dynamo.  It  baa  been  aariously  proposed  to  fmhn 
and  purify  towns  by  sluicing  them  with  electrolysed  water— 
a  problem  of  ooosidarable  extent  indeed.  But  if  soeh  punfr 
eation  proved  uaefol  on  board  ship,  as  seems  to  bo  thoiqlbt 
probable,  the  experience  so  gained  might  conceivably  laid 
to  use  on  larger  scale  ebiewhera — ^for  hoapitali^  ataU«% 
slaughter-houses,  or  even  more  pabliely.  The  naahlneasaf 
electricity  in  sanitary  matters  is  so  little  realised  that  it  ii 
worth  the  while  of  sanitary  authorities  and  engineen 
to  accord  every  encouragement  to  new  tentatives  io  such  s 
diraetion. 

Canterbory. — The  draft  agreement  of  the  Bruih 
Company  with  the  Canterbury  Corporation  containi 
atipdations  that  the  Bniab  Oompany  will  form  aOsata*- 
bury  Electricity  Supply  Company,  Limitt  fi,  with  a  capiti' 
of  X50,000,  prefsrsnce  in  the  allotment  to  be  given  a* 
far  aa  poaiible  to  hical  vaaideDta.  To  tbia  eoapaaydnll 
be  oonvajad  by  the  OospotatiQB  all  tlnir  powini  dotiK 
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liabiliti&s,  and  works  ander  the  order.  The  Corporation 
to  have  power  to  purchtM  the  nndwtaUag  afe  the 
exj>iratioii  of  a  period  of  21  or  31  years,  on  iiajrrnent 
of  the  value  of  the  plant  and  goodwill  aa  a  going 
concern  purchaawl  by  oomimUion,  tneh  vtim  to  le 
determined  in  case  of  difTerence  by  arbitration.  The 
Corporation  are  farther  required  to  bind  themselves 
noi  to  lipply  or  iupport  the  appllcktion  oF  othon 
for  a  further  authority  under  the  Klectiic  Lij^huri};  Acta 
during  the  continuance  of  the  order.  The  price  to  bo 
paid  to  the  Oanterboiy  EUwtrieity  Gompany  for  all  energy 

supplied  to  the  public  lamps  to  be  settled  by  ay;reenieiit  or 
arbitntion.  The  Bnub  Company  are  to  {lay  a  deposit  of 
£99  upon  the  signaturo  of  the  agreement,  and  "unleee  on 
or  before  the  Ist  day  of  May,  1892,  the  consent  of  the 
Board  (A  Trade  shall  have  been  given  by  the  proposed 
traaafer  and  unless  on  or  before  the  Ist  day  of  June.  1892, 
capital  in  the  Canterbury  Company  of  the  nominal  value  of 
at  least  £15,000  shall  have  i>een  subscribed  and  allotted, 
either  party  to  this  agreement  may,  by  notice  in  writing  to 
the  other,  determine  the  same."  Clauses  will  be  inserted 
to  safeguard  the  Corpoi-ation  in  Mse  of  the  collapse  of  the 
company.  A  maximum  is  not  tixod,  but,  on  tbo  other  hand, 
the  company  hare  no  guarantee,  and  have  the  oppoaition 
of  the  gas  company  to  make  their  prices  moderate. 

Xlaotrlo  RftUways  in  London.-  Io  the  ensuing 
session  Parliament  will  be  asked  to  legislate  upon  four 
new  schemes  for  underground  railways  to  be  workwi  by 
electricity.  1.  A  railway  to  be  called  the  Great  Northern 
and  City  Electric  Railway,  which  is  intended  to  commence 
by  a  junction  with  the  Fbiabury  Park  and  Oaoonhnry 
branch  of  the  Great  Northern,  paaiing  underground  and 
terminating  in  Fiosbury-pavement  3:  A  railway  to  be 
naned  the  Waterioo  and  City  Blectrie  Bailway,  running 
underground  and  passing  beneath  the  bed  of  the  Thames  from 
Waterloo  Station  to  the  Mansion  House.  3.  An  undei;ground 
railway  commeneiBg  in  tiie  vieinity  of  Neir-etreet,  Upper 
Baker-street,  and  passing,  viA  f^angham  j)lace,  the  quaJrant 
by  the  County  Fire  Office  in  Rcgeut^ireet  to  Waterloo. 
4.  Aa  exteitiion  of  the  City  and  Sontii  London  Railway 
from  the  Cily-road  to  Islington.  It  will  be  remeniliereii 
that  onder  the  scheme  proposed  by  Mr.  Motl  last  year  it 
was  not  Intended  to  efliset  an  actual  junction  with  the 
existing  railway  in  the  City,  but  to  have  a  subway  for 
foot  passengers  connecting  the  two  sections.  This,  bow- 
evuTi  was  r^ected  by  a  committee  presided  over  by  Mr. 
Hanbury.  Some  material  amendments  have,  however, 
been  made  in  the  scheme,  under  which  it  is  proposed 
to  form  a  connection  with  the  cxi.slirig  line,  thus  removing 
one  of  the  main  objeetiooa  pot  forward  by  the  opiK>nents 
last  session.  The  new  scheme  also  dilTers  from  the  rejected 
scheme  by  providing  a  subway  fur  foot  passengers  from  the 
north  end  of  Fish-streetrhill  to  the  propoaed  eactannon  line, 
whilst  powers  will  also  be  sought  to  connect,  by  means  of 
another  subway  on  the  Siurey  side  of  the  river,  the  existing 
railway  with  the  London  Bridge  Station  of  the  London, 
Brighton,  and  South  Coast  Railway  Company.  The 
Central  London  Bailway  Company  also  intend  to  apply 
to  Parliament  for  power  to  exlend'  thehr  lioe^  wbieh  was 
authorised  last  year,  to  Livrrp-n!  strcft 

ZiAinff,  Whartoii,  and  Down's  Fire.— We  paid  a 
visit  the  other  day  to  the  scene  of  the  fire  at  Messrs. 
Laing,  Wharton,  and  Down's  works  near  New  Bond-street 

The  {iremi'CH  stand  back  up  a  small  court  off  Brook-strcef . 
and  lilt  Lri'.ire  works  were  gutted  from  top  to  bottom. 
Fortunately  the  finn  were  iawred,  thoogh  not  for  the  full 
value,  as  it  is  their  h;^l  it  to  reinsure  at  an  additional  sum 
in  DecembeTi  and  it  was  within  10  days  of  this  time.  A 
damage  di  asm*  48,000  wia  cauaed,  and  tUa  not  ineindiiig 


£2,000  worth  of  property,  such  as  candlesticks,  candelabra, 
and  other  fittings  which  were  )>oing  altered,  many  belonging 
to  the  aristocratic  houses  of  the  West-end,  costing  HO  or 
100  guineas  each.  The  view  as  we  saw  it  was  one  of 
deeolation,  dearing  having  to  he  left  for  aereral  days  on 
account  of  the  contraction  of  rafters.  Heaps  and  masses 
of  blacked  and  charred  material,  amongst  which  enamelled 
shades,  twitchea,  Bttinga,  name-|^atet,  hram  tubing,  and 
all  the  (mmium  gatheivm  of  an  cngitieer'a  shop,  were  con- 
fusedly heaped  together.  The  roof  is  open,  and  the  iron 
raften  bent  and  twisted,  the  ahafting  dirtorted,  and  the 

woodwork  charred  almofit  through.  Yet  the  fire  did  not 
last  more  than  an  hour  and  a  half  after  starting.  Mr. 
Down  immedwtdy  took  freah  pieailNa,  whieh  he  waa  fortu- 
nate in  getting  close  by,  put  down  a  gas  engine  and  half  a 
dozen  lathes,  with  some  saved  from  the  fire,  and  in  a  day 
or  two  had  hi*  works  going  as  before.  They  are  elearing 
out  the  burnt  remains  of  the  oripnal  works,  and  will 
rebuild.  Messrs.  Laing,  Wharton,  and  Down  state  that 
they  rci'eivcd  great  kindness  and  many  offers  of  help  from 
other  electrical  firms,  and  convoy  their  thanks.  It  is  a 
curious  fact,  owing  to  the  advertisement  given  by  the  fire, 
or  possibly  coincidence,  that  the  amount  of  orders  received 
TOiy  greatly  increased  at  the  week  of  the  fire.  They  are 
now  piaetinUy  in  the  pooition  to  emeento  work  aa  hefora. 

Tho  Ronndhay-road  Electric  Tramway.  At  a 
meeting  of  the  Tramways  Committee  of  the  Highways 
Oommittae  of  the  Leeds  Corpontion,  held  on  Tuesday, 

Mr.  Graff  Baker  retjnested  that  the  electric  tramway  linos 
should  be  extended  from  Qreen  road  down  Beckett-street 
to  the  jnnction  of  York-etreet  and  Kirkgatc,  in  eoeordanea 
with  the  provisional  order  of  1888.  The  committee 
decided  to  recommend  the  Highways  Committee  to  make 
the  extension.  U  the  recommeudation  is  adopted.  Round- 
hay  Flark  will  become  much  more  accessible  from  the 
centre  of  the  town  than  it  has  been  hitherto,  and  tho 
people  living  in  the  liurmaiitoits  dislnct  will  bo  brought 
into  eloeer  toneb  wite  other  parts  of  the  borough.  At 
the  same  meeting  a  deputation  from  the  National  Tele- 
phone Company  attended  to  complain  of  an  interference 
with  their  telephone  system  by  tlie  return  eunent  of 
electricity  on  the  Roundhay  road  line.  Tt  w,a3  stated  that 
Dr.  Hopkinson  and  Mr.  Winterbotham,  solicitor,  who 
represented  the  intereata  of  the  telephone  eompany, 
pointed  out  that  the  electric  current  made  a  buzzing 
noise  in  the  telephone,  and  that  operators  could 
even  distinguish  when  a  car  waa  on  the  line,  and 
when  it  was  ascending  an  incline.  Between  20  and 
30  users  of  the  telephone  living  bewceit  Sheepecar 
and  Roundhay  say  they  cannot  hear  anjrthing  said  to  them, 
and  the  telephonic  aiithoritie.'?  allege  th^it  the  cause  arises 
from  the  interference  of  the  telephonic  currents  by  tho 
tnimw«y  eurrenta,  and  that  the  conetmetion  of  the  tramway 
system  is  faulty.  Mr.  Baker  and  Mr.  ATinslow,  whtj 
attended  on  behalf  d  the  leasees  of  the  electric  tramways, 
replied  Chat  their  eumnta  are  hid  and  thdr  can  worked 
exactly  as  they  are  in  America,  where  they  never  interfere 
with  the  telephones.  To  this  the  repreeentatives  of  tho 
National  Telephone  Company  rejoin  that  the  adoption  of 
a  simple  and  iuespensive  preventive  expedient  when  the 
tramways  were  constructed  would  have  rendered  the 
mischief  now  being  complained  of  impo«aible.  The  com- 
mittee, having  beard  all  that  both  parties  had  to  aay, 
Icidcd  to  leave  the  two  companies  to  settle  the  matter 
bctwcou  ihem. — At  a  iurtbor  meeting  of  the  Leeds  High- 
ways Committee  on  Wednesday  the  recommendation  of  the 
sub  committee  that  the  electric  hue  should  be  extended  waa 
unanimously  agreed  to,  and  it  will  now  come  before  the 
OonneO  f or  oonfiimaition. 


Digrtized  by  Google 


C88      THB  BLEOTOIOAL  ENGINEER,  1>ECEMBER  11.  1891. 


THE  STDBNHAM  ELECTRIC  U6HT  STATION. 


In  our  issue  of  October  23  we  rocordeti  the  laying  of 
tliB  ImiidaiyoiMfaiiDe  of  a  new  ewtnl  ititian  nr  tht 


remained  to  bo  done.  There  is  little  doubt  but  the 
station  will  be  ready  to  sii|>j)ly  current  at  the  opening 
of  the  Crvital  Palace  Exhibition  on  January  Istt  1892. 
Three  bouei*  were  in  position,  and  a  fomth  wM  it 
tlM  door,  the  fifth  boing  at  tha  nilwiy  ■tatioo,  lo  tlwl 


P4.AN 


SECtlONAL  CLCVATIph) 


r:ii]iiEii:]imnni?imTn^^ 


91  DC  ELCVATION 


PROMT  ELEVATION 


 \^  j  SCAIXr  INCH  TO  ONE  FOOT 


Sydnhnn  BiMlrlo  Ugbt  BIwUod. 


Sydenham  dMriet    The  atatioii  la  boing  InStl  and 

fitted  by  Messrs.  J.  E  H.  Gordon  and  Co.,  to  the  order 
of  the  donstruction  and  Maintcnanc*  Company.  Oiar  most, 
recent  visit  to  the  works  «;ia  on  Saturday  List,  when  Mr. 
Todd,  who  is  actively  «uperiD(eodina  the  duo  execution  of 
the  work,  oxpbinod  what  bad  boon  done  and  what 


before  the  tCmo  this  notice  appears  in  type  the  five  boflen 

will  be  in  position,  and  three  of  them  rcadv  fo-  -♦runing. 
as  will  be  at  least  two  engines.  Tli-j  unio  hi^a  couio,  there- 
fore, when  ii  complete  description  of  this  new  station  mjy 
be  given.  In  our  issue  of  to-daj  wo  commeuce  the  neces- 
soiy  ilhutntiom  ior  amih  a  aaoeiiiilkin.  Those  will  bs 
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followed  fron  iraek  to  week  till  Um  whole  hvn  been  pre- 1  complete  necad  ol  aiqr  oBOtral  atatioa  tint  has  nu  bean 
seated  to  our  iMden,  wbo  will  tben  have  tlie  most  [  given. 
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80LAB  STBESS  COHSIDEBED  AS  THB  CAUSS  OF 
nonCAL  HEAT. 

BT  B.  0.  nRTLB. 

Id  mj  paper  published  in  tbe  Ektirieal  Engineer  on 
DacMQMr  i,  I  niAgeated  that  "  toUr  ^tom  wm  tiM  cause 
of  iM^rinl  warn  wnli  to  nipploaMat  ffast  paper 

with  a  few  remarks  from  a  dynamical  point  of  view. 

I  considered  tropical  heat  as  the  result  of  the  elastic 
energy  of  the  atoms,  manifeeted  owing  to  retiuction  of 
terreatrial  giaritation  pressure  in  the  line  of  the  flreateet 
Bohr  rtnM.  The  qneBtion  may  Ve  Mked :  If  ndnelbni  of 
this  pressure  is  in  projwrtion  to  solar  or  any  other  CTternal 
stress,  how  is  it  that  the  moon  does  not  produce  more  heat 
than  the  sun,  at;  its  gravitation  stress  is  greater  ? 

In  answer  to  this  another  ekmeot  comes  in — viz.,  the 
fMidts  of  the  mofins  of  bodies  in  the  production  of 
negnetie  pbeBoneoo*  ud  tJie  eonaequent  effects  which 
they  mannert  npon  each  other.  Thus,  "  no  particle  of 
matter  is  independent.  .  .  Every  atom  of  matter  is 
in  the  place  and  under  the  conditions  it  occupies,  as  a 
roaalt  of  the  sum  of  the  various  forces  which  influence  it."* 

^gr*"i  "  — fc^*  — i-*—  ™  ainto«m«j>n^»*  aeoord- 
iogtotwoTitioit  1.  As  the  nanber  of  tome  of  whro.  3. 
As  the  riirrer.t  raisin:'.  Wo  may  put  the  two  ratio.^ 
together  and  say  it  vaiiaa  as  tbe  current-turns  ;  or,  carrying 
out  the  regular  evolution  of  technical  terms,  wo  may  say, 
in  a  given  magnetic  system  the  force  varies  as  the  ampere- 
turns."* 

Now,  in  addition  to  the  internal  magnetic  effects  upon 
the  earth,  etc.,  by  ordinary  statical  gravitation,  we  must 
take  into  consideration  the  dynamical  conditions  nil  of 
which  are  modified  by  the  nature  of  tbe  component  clemoats 
of  each  mass.  We  then  find  that  in  proportion  to  the 
mam,  ite  twtiira,  and  the  niimber  of  rotattona,  the  atroM  ii 
UMNMed ;  the  character  of  each  atom  in  this  ease  adding 
to  the  dynamical  in  contra  distinction  to  tbe  statical  effects 
of  stress.  Therefore,  as  tbe  sun  is  so  much  larger  than 
the  moon,  and  its  magnetic  condition  so  much  more  active, 
owiog  to  ite  auMMj,  Uie  lapidi^  of  ite  motioD  and  the 
amoont  of  etreae  to  wUeh  it  ii  nibjected  fn»ia  variety  of 
BOTirceR,  1*^1  efTects  upon  the  rolafytg  eerift  ought  to  be  much 
greater  than  those  of  the  moon. 


A  MOTOR  OPERATING  AUTOMATICALLY  AT  ANY 
DBSIBED  SP££D  OB  TORQUE  AND  WilU  HAXI- 
HUII  BFFICIBNG7  UHDBB  AU  COHDmOMS. 

BT  R.  WABD  UONABn. 

In  the  operation  of  electric  moton  there  are  three  prill- 
eiDal  faeton  to  he  conaidered — ^the  speed,  the  torque,  and 
effloiem^.  Under  anv  Tarfationt  in  power  the  efficiency 
should  remain  as  nearly  constant  a^  possible.  For  one  class 
of  work  it  is  desirable  to  keep  the  speed  constant  when  the 
torque  varies.  For  a  second  class  of  work  it  is  desirable  to 
keep  tbe  toniae  ooBBtaDt  at  one  nartifiiilar  amount  when 
the  speed  vanee.  For  a  third  claae  it  is  desirable  to  of>cratc 
at  many  different  speeds,  an'l  yet  autom  itir-iilly  at  any  par- 
ticular speed  desired  rcgardluBs  ui  Lue  torque.  For  a  fourth 
class  it  is  desirable  to  operate  at  many  different  torques  and 
yet  automatically  at  any  desired  torque  regardless  ol  the 
speed;  and  for  a  fifth  kind  it  is  desirable  to  keep  the  amount 
of  power  supplied  constant,  regardless  of  a  change  in 
torque — that  is,  so  that  if  the  torque  changes  by  the 
requirements  of  practice,  the  s|)CCil  svould  automatically 
change  so  that  the  power  consumed  would  remain  constant. 

The  shunt-wound  motor,  operatbg  on  a  conataot* 
potential  circuit,  ia  well  adapted  to  the  first  ckas  of 
work  mentioned,  wbOM  but  one  fixed  sijoed  ie  desired, 
practically  regardleso  of  tho  torqtie  aod  With  a  praetieally 
coiiataiit  eltkiency. 

The  second  class  of  work  mentioned,  having  one  par- 
(kular  eooslaot  torque  and  a  speed  Tatiable  at  viU»  cannot 
be  perfonned  by  eadituqj  eleotrie  motwa  withoat  great 
eacrifice  of  efficiency.    In  this  class  of  work  we  ind  boisti 

"Btoctrtoity,"  J.'T.  Spragtte,  ftp.  481  and  Sia 


lifting  a  constant  wdgih^  eertain  printing  preesM,  swing 
brid^,  atamp  mille,  pitnipe,  etc— that  i%  aoeb  work  ae 
requires  that  •we  should  start  up  ftoe»  deed  net  with 

full  torque  and  run  at  any  desirad  ^Mod  erilb  tbo  «Miie 
torque  and  with  perfect  efficiency. 

Ijie  third  and  fourth  classes  of  work  are  more  comnixn 
than  would  at  £ist  aiqiear  evident^  bat  sinee  neither  tbe 
steam  engine  nor  the  waterwbeel  «an  be  operated  noder 
conditions  where  both  speed  and  torque  will  vary,  and 
where  the  speed  or  torque  can  be  held  automatically  fixed 
at  any  point  desiro^J,  roganilcsa  of  variation  of  the  other, 
we  do  not  find  work  of  this  kind  existing  in  such  shape  as 
to  be  operated  by  an  electric  motor  instead  of  some  other 
power.  Nor  has  the  electric  motor  been  available  for  such 
duty  heretofore.  A  familiar  instance  of  tbe  third  kind  of 
work  is  met  with  in  the  printing  of  fabrics,  where  tbe 
presses  have  a  large  number  of  rolls  upon  which  the  torque 
depends,  and  the  speed  of  the  presses  must  be  varied  as 
desired,  and  yet  at  any  givea  ipoed  must  hdd  tint  speed 
constantly  regardless  of  the  number  of  rolls  set  down — that 
is,  regardless  of  the  torque.  Similarly,  lathes,  drill  prease*, 
wood'Working  machinery,  etc.,  belong  to  this  class.  Certain 
variations  in  the  speed  are  pouible  by  existing  methods 
by  the  uie  of  the  cone  pol^ys  and  equivaleat  devieea, 
hot  no  motor  <d  any  kind  baa  hentofon  eneted  whieh 
directlv  applied  cookl  conioitB  to  th«  teqidcMMote  of  tUa 
kind  of  work. 

The  fourth  kind  of  work  ha.s,  as  a  familiar  example,  the 
passenger  elevator,  where  the  weight,  and  coDaequently  tbe 
torque,  is  variable,  and  where  at  any  tonpie  the  speed 
should  he  controllable  at  will  with  constant  efficiency. 
Another  example  is  the  pumping  of  water  against  a 
variable  pressure  with  the  speed  controllable  at  will,  and 
independent  of  the  pressure.  This  result  is  not  obtained 
directly  by  any  motor  to-day. 

The  fifth  class  of  work,  when  the  need  ia  aatomaticaUy 
▼aried  to  keep  tbe  power  oonsnmed  oonatantt  no  matter 
how  the  torque  varies,  is  not  met  with  in  practice  as  far  as 
I  know,  yet  oftentimes  we  may  have  a  constant  source  of 
power  from  which  we  wish  to  get  a  torque  variable  to  the 
reqpkemente  of  a  varial^  load  and  do  not  care  particularly 
aboat  the  apaed.  An  eleetric  atveet  tailway  operated  by 
water  power  is  a  familiar  example  of  this  class  of  work. 

It  will  be  seen  from  the  above  that  of  the  five  principal 
classes  of  work  there  is  only  one — namely,  constant  ipced 
and  variable  torque— which  we  can  take  care  of  with 
reasonable  effiriency  and  from  our  eziating  supply  circuits. 

It  is  well  known  that  when  a  street  car  La  first  started 
and  is  scarcely  in  motion  the  actual  power  representfld  by 
such  motion  is  almost  nothing,  i oi  although  the  pounds 
pull  is  large,  the  feet  per  minute  is  extremely  small ;  conse- 
quently the  power  raqnired  must  bo  exceedingly  small 
What  do  we  find  in  pmetioe  %  We  find  that  in  order  to 
develop  a  power  of  bat  a  firactioo  of  a  horse-power  we 
must,  on  account  of  the  slow  s^jsed  demanded,  deve]o|i 
about  30  b.p.,  and  then  waste  about  98  per  cent,  of  this 
horse-power  in  order  to  utilise  the  remaining  2  per  cent,  in 
the  way  it  ia  deaired.  The  effisienoy  oi  the  modern  eleetric 
street  ear  is  not  prahablj  nuwa  than  S  per  eant.  when  inat 
starting  from  dead  mat  and  moTiqg  at  the  rate  of  ooMalf 

foot  per  second. 

When  we  come  to  investigate  this,  we  find  that  the 
exphmation  is  that  ia  order  to  get  the  necessary  laige 
torque  with  freedom  from  OKeeesive  sparUng,  we  most  have 
a  very  large  current  in  a  nearly  constant  field  ;  and  since 
our  KM  F,  is  constjint,  we  must  use  an  amount  of  jwwer 
which  will  vary  almost  directly  with  the  tonjue,  and  will 
be  regardless  of  tbe  speed.  Or,  in  other  words,  tbe 
efficiency  of  the  motor  will  vary  direetly  as  the  speedi 
with  an  efficiency  of  perhaps  80  per  cent,  at  full  speed. 

As  a  result  of  my  investigation  of  this  subject,  I  have 
concluded  that  the  operation  of  (li  rLii,  uMti  i^  should 
conform  to  what  apparently  is  a  new  law,  and  which  may 
be  atated  aa  follow* :  Vary  the  voibefe  as  the  apead 
deaired ;  vary  the  amperes  as  the  torque  reqnired. 

In  other  wordag  make  tbe  speed  dependent  npon  the 
voltage  only  and  independent  of  the  current,  and  make  tbe 
torque  dependent  upon  the  ciurent  only,  and  independent 
of  the  voltage.  Since  the  product  of  the  speed  and  torque 
repreaenta  tJie  work  being  doo«{,  and  the  pirodoot  of  the 
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volta  And  ampeiM  xtpmuM  tta  power  supplied,  it  is 
•vidant  Uut  if  «•  aid  imnto  m  flonforaiityfa)  Uiitkir,  we 
dull  lum  a  soulant  tMauuf  under  all  aonditieasL  dfm- 
p^arding,  of  ooaiMytlM  maU  SndkNMt  in  tiM  field  and 

armature. 

One  way  iu  which  thia  law  can  be  followed  is  to  supply 
the  field  ol  the  motor  from  om  source  of  elaotEio  enenv 
and  supply  the  armature  from  «iiothar  eoime^  the 
of  which  can  be  varir'l  Tt  w-!!  be  noticer!  thnt  when  the 
speed  is  fixe<i  a  fixed  volume  will  be  nectiii;j.ry  in  order  to 
conform  to  the  law,  and  the  shunt  motor  is  found  to 
ooofwm  perfecthr  to  the  law  i  but  it  is  the  ooly  motor  I 
koftw  of  which  doee  oooform  to  the  lair  whidi  eeema  to  be 
fenendly  applicable. 

A  simple  case  will  be  the  operation  of  a  printing  pre&s 
for  prir.tini.'  f  ibricfi.  Su|ii>ijs,;  I'n.j.  i.raas  has  10  rolls — that 
is,  the  torque  will  vary  frum  oue  to  10  in  amount.  Suppose 
abo  that  it  must  be  run  at  any  speed  from  tfaai  repreeentml 
by  one  to  that  wpweewtod  bv  flOi  end  at  any  speed  it  must 
BoM  ita  apeed  eonatanUy,  wbetber  one  or  10,  or  any  inter- 
mediate numbw  of  rolls  bo  brought  into  use.  Also  that 
tho  efficiency  must  be  independent  of  the  speed  or  torque 
In  order  to  conform  to  the  law  in  a  simple  way,  we  wilt 
install  a  jteaarator  and  motoir  of  tbe  aane  Mse  and  connect 
their  annatmea  hr  two  eondnetora.  We  will  supply  their 

fields  from  a  smnll  separate  ercit^^r  in  t^c  •^hupc  of  a  shunt- 
wound  dynamo.  In  the  circsul  IcjaJii^i^  t-  tiio  Held  of  the 
generator  we  will  place  a  rheostat.  If  t  iw  wo.  drive  our 
generator  at  a  constant  speed,  the  E.M.F.  it  will  produce 
will  depend  upon  its  field,  which  in  turn  will  de[)end  upon 
the  amount  ol  reaistaoce  in  the  rheostat  in  its  field  circuits 
The  strength  of  the  motor  field  is  constant,  being  supplied 
by  the  consUnt  E.M.F.  exciter.  Now,  evidently  the  speed 
of  the  motor  will  depend  solely  upon  the  E.M.k  supplied 
to  its  brushes,  and  this  can  be  varied  from  0  to  the 
tMurimiun  limit  by  niying  therfaMNtat^  wbieh  will  nnfanbly 
bo  pbeed  bealdetbe  motor  itaelf.  Tbe  current  wflf antomati- 
cally  vary  in  proportion  to  the  torque,  tho  ^petil  .vill  VLiry 
directly  as  tbe  voltage,  and  the  eOicienuy  will  be  constant 
and  independent  of  the  speed  or  torque. 

If  we  wish  to  operato  an  elevator  from  contral  station 
flondoeton  of  eonataat  KM-F.,  we  supply  a  abnnVwonnd 
motor  mechanically  connectrrt  r^:rei  -Jy  with  a  generator, 
whose  ;LrnjLitLire  is  connected  lo  ihc  Ainii^ture  of  the  elevator 
mot  ir  The  :ield  of  the  generator  is  supplied  from  the 
contral  station  conductors,  but  a  loop  goes  up  to  the 
elevator  car,  where  a  rheostat  and  reveraii^  switch  are 
placed,  ao  that  the  E.M.F.  of  the  generator  can  be  v&n'ed 
and  reversed  at  will.  The  field  of  the  elevator  motor  is 
excited  from  the  line  constantly. 

It  will  be  evident  that  we  can  control  tbe  elevator  per- 
iccxly  from  the  car  and  run  in  either  direction,  at  any 
daairad  qieed«  and  with  perfect  efficiency.  It  is  worthy  of 
notice  tut  tbe  non-sparking  point  is  entirely  independent 
of  the  speed,  ;ir.<!  that  for  any  particular  wei^^tt  the  non- 
sparking  point  is  absolutely  fixed  and  independent  of  the 

Sower  lued.  Alao  that,  since  the  mazimam  w«ii(bt  alone 
etormtnea  (be  maarironm  aaipon%  it  will  bo  impoinble  to 
aond  more  than  tbe  normal  fall  lead  fai  amperea  through 
the  armature  ;  consnqnently  the  liability  of  burning  out  of 
armatures  ia  icKlucod  to  a  mirumum.  The  elevator  in 
coming  down  generates  current  to  assist  the  central  station, 
and  since  the  efficiency  is  practically  constant  under  all 
conditions,  and  since  as  many  foot-pounds  of  work  are 
done  by  the  elevator  in  descending  as  it  requires  in 
ascending,  the  consumer  will  in  reality  pay  only  for  the 
energy'  w.i  t^J  in  Lharf;ingthefield8,in  heatingthe armatures, 
and  uiat  represented  bv  the  friction  of  the  gearing,  which 
will  be  tbe  least  posaibm.  The  starting  up  of  tha  elevator 
nqiana  a  minimum  oi  power,  eoii  benoe  doaa  not  aubjeet 
the  eenteal  ataUon  to  bu^e,  cndden  fluetaationa  of  food. 

Suppose  we  want  to  o|)erate  a  swing  bridge  by  an 
electric  motor.  We  connect,  as  in  the  case  of  a  printing 
press,  but  instead  of  a  hand  field  rheoetat  we  use  an  KaHo- 
matio  field  rheoatat,  •ooh  aa  ia  used  by  the  Ediami  company. 
We  place  an  ampere-meter  in  tbe  armatare  ciredt  of  our 

motor,  and  wbfn  the  ampe-f?  mrtcr  nner^lc  indir-i'rs  fi;'' 
load  it  touclitja  a  cuijUct,  ic4uiiii(^  to  the  ralay  magnets  oi 
the  automatic  rheostat,  which  causes  it  to  throw  in  resist 
anco  in  tbe  field  circuit  of  the  genwrator  and  reduces  its 


E.M.F.  Simikrly,  jut  below  full  load,  the  ampareoneter 
needle  makes  contact,  closing  a  circuit  in  the  autonuttic 
rheostat  so  as  to  throw  out  resistance  and  raise  the  E.M.F. 
of  the  generator. 

To  start  up  the  bridge  we  insert  all  of  our  resistance  in 
the  field  of  the  generator,  and  have,  let  us  say,  no  volts. 
Now  we  doee  (be  main  Una  awiteb  to  tba  motor.  We  will 
have  no  cnrrent,  banco  llie  anpcre>melor  naadle  will  bo  on 
the  lower  contact,  which  will  gradually  throw  out  resist- 
ance and  cause  the  generator  to  generate  an  KM.F.  The 
current  will  increase,  and  will  finally  cause  the  needle  to 
leave  the  lower  contact  Hm  full  torgne  is  now  betog 
developed,  and  (b«  bridge,  if  the  motor  be  of  proper  rfaa. 
will  start  to  move.  As  it  does  so  the  counter  E.M.F.  of 
liio  uiutoi  will  tend  to  reduce  the  current,  but  this  will 
cause  the  needle  to  again  make  the  lower  contact  and 
raise  the  E.M.F.  and  speed  and  bold  tbe  current  and  tongue 
oonstant. 

Thus  the  bridge  will  start  from  rest  with  a  minimum  of 
power  but  full  torque,  and  will  gradually  accelerate  in 
speed  until  the  full  E.M  F.  and  speed  of  the  motor  ia 
reached.  To  vary  the  speed  by  hand  we  merely  move  tbe 
ampere-metar  needle  to  make  eitber  contact  desired.  In 
caee  tbo  bridge  should  meet  an  obstruction  wbidi  would 
slow  ft  down,  the  amperes  would  not  increase,  but  wonid 
remain  constant,  as  the  volts  would  be  immediately  and 
automatically  reduced  to  jiut  that  amount  necessary  to 
keep  the  amperes  constant.  With  this  arrangement  it  will 
bo  uaetiflably  impoaaibia  to  overload  (be  motor  annature. 

Another  good  applioation  of  tbfa  method  of  boeping  tbe 
torque  constant  wUl  be  in  any  case  where  a  tool  is  cutting 
certain  material  which  may  vary  in  hardness,  or  when  the 
feed  may  vary.  If  the  torque  bo  kept  constant  it  will  l>o 
impossible  to  break  the  cutting  tool  or  injure  the  apparatus. 
An  electric  coatcntler  ia  a  caao  in  point.  The  cutter  may 
be  advancing  throiipb  jkte,  firt^rlay,  or  coal,  and  occa- 
sionally it  will  meet  \  layci  uf  hikrd  iron  pyrites,  known  in 
the  mines  as  '  u][iliur."  This  may  stop  the  cutter-bar 
entirely,  and  ^vith  an  ordinary  or  series  or  shunt  motor  the 
result  would  probably  be  a  bnmtMtt  armature.  With  the 
system  I  have  described  the  cniient  would  be  constant  in 
anv  event,  and  tbe  coixent  wonld  ant<»nat)cally  go  faatar  hi 
soft  material  and  elower  in  bard  nrntoriBl. 


Xisananl^  Aatonatie  Motor. 


In  pumping  by  an  electric  motor  operated  on  this  system 
the  head  alone  determines  the  torque,  and  hence  the 
curent.  Oonae^ueiUly,  for  any  lift  tba  non»aparking  point 
wQl  be  find,  and  tiw  mnibar  of  afarokee  ^  ndnato  ean  be 
controlled  at  will,  from  0  up  to  tba  maximttm  by  f«yi»g 
the  volts. 

For  op€rating  an  electric  railway  we  wi!!  phce  i  ahunt- 
wound  motor  on  the  car,  and  directly  driven  by  this  motor 
will  be  a  special  generator,  which  will  be  connected  to  the 
electric  motor  below  the  car.  It  is  evident  that  the  gene- 
rator and  working  motor  armatures  may  be  wound  for  any 
voltage  desired,  say  20  volts,  which  will  make  the  pi  i  I'.em 
of  insvdatiog  tbe  street  car  motor  an  extremely  simple  one. 
If  dMinblo,  wo  ean  aupply  several  caurs  of  a  common  train 
from  one  apectal  fananUor  on  tbe  forward  car.  With  tbia 
ontfit  we  will  be  able  to  take  any  car  up  any  practicable 
grade  or  around  any  curve  with  no  more  power  than  is 
required  to  move  the  cai  on  a  level,  and  always  consume 
the  same  power,  regardless  of  weight,  grades,  or  curves. 
That  ia»  the  antmnatio  incraaae  of  current^  to  take  care  of 
any  inereaaed  torqne,  win  be  compensated  for  by  a  eorre- 
pporuling  decrease  in  the  volts  n-'.id  p[  i^nd     Wc  m^y  start  a 

1  car  on  any  grade  or  curve  with  but  u  iKiali  traciiuii  of 
the  power  required  for  normal  s{>eed  on  a  level. 

i    I  wish  to  call  atteotioo  to  a  very  important  devclopmcQt 
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leading  out  from  this — namely,  that  wo  will  bo  able  to  use 
ftlteniatinj;  currents  for  operating  our  street  cars,  for  it  is 
wall  knoiril  that  the  ordinary  alternating-current  generators 
will  operate  perfectly  as  motors,  if  the  speed  and  torque  be 
kept  constent  Since  by  this  system  we  can,  from  a 
constant  torque  nnrl  s]jee:l  get  any  other  torque  and, 
automatically,  a  corresponding  speed,  we  shall  be  able  to 
run  street  cars  perfectly  by  alternating  currents.  This, 
■giain,  will  ainble  v»  to  diipooM  with  troUeTi,  ooiidiiita» 
ftcHif;*  tistterlee,  «te.  W«  will  phm  batwven  oar  tnwki, 
in  manholes,  converters  whose  primary  pressure  can  be 
anything  requirod  for  proper  economy  and  whose  secondary 
will  be,  say,  16  volts.  This  secondary  circuit  will  connect 
directly  with  tb*  rail*.  The  roedwiU  be  divided  in  eeetions, 
eedi  a  few  hundred  feet  hmg,  and  eaeh  Motkm  will  be 
supplied  by  its  own  converter. 

This  system  also  lends  itaolf  very  readily  to  the  trans- 
mission of  power.  Wo  loiv  ti  u.srm:  alternating 
currents,  and  the  alteniating-current  motor  running  at  a 
constant  epeed  and  afe  a  aeiny  eoMtaiit  torqiie  will  drive 
special  generators  to  operate  hoists,  pumpe,  locomotives, 
etc.,  at  the  varying  torques  and  speeds  demanded  by 
practice,  and  yet  without  subjecting  the  alternating  current 
motor  to  a  sudden  or  wide  fluctuation  in  its  torque  and 
wilhoDt  any  necessitv  of  varying  its  epeed.  With  this 
eyeten  of  operating  electric  motora  there  aeeme  to  be  no 
work  net  wHh  in  practice  whidi  ceiinot  be  perfectly 
performed. 

On  first  consideration,  the  additional  apparatus  necessary 
would  soem  to  make  the  system  prohibitory  in  practice; 
but  the  capacity  of  the  present  aiogie  motor  ie  gnMt  than 
the  oomhined  capacity  of  the  appomtm  tbie  lyeteiB  would 
require,  and  the  eapaimar  oi  1^  pi^  motor  n  vory  much 
reduced. 

In  order  to  reduce  the  first  cost  to  a  minimum  and  yet 
secure  the  advantages  of  differeut  automatic  speeds  and 
Ugh  etteieney,  I  have  devised  two  modifications  of  the 
arrangement  described  above.  The  first  is  adapted  to 
power  in  which  a  smooth,  efficient  acceleration  of  a  load 
from  rest  is  required,  as  in  tbc  rnsa  of  jmssenger  loco- 
motives and  elevators.  The  second  case  is  where  various 
automatic  speeds  are  desired,  but  no  especial  importance 
attaehe»_  to  the  starting  of  the  load  from  reet,  aa  ia  the  eaae 
in  maehinery  in  generu. 

For  the  first  case  wo  have  the  trolley  system  of  electric 
street  cars  aa  the  most  important.  Let  us  suppose  we  have 
two  motors  of  16  h.p.  each  for  the  ear.  We  find  that  for 
full  speed  upon  a  level  we  require  about  IS  amperes  at  600 
volte*  Upoa  heavy  gradee  we  find  that  about  50  amperes 
are  required,  and,  as  before,  wo  have  500  volts.  With  this 
consumption  of  energy  we  find  that  we  got  a  speed  upon 
the  heavy  grade  which  is  about  one-quarter  of  the  speed 
upon  a  level.  In  order  to  operate  upon  my  system,  let  us 
place  upon  the  car  a  motor  generator,  the  motor  part  of 
which  is  wound  for  600  volts  and  12^  amperes  and  the 
generator  part  of  which  is  wound  for  125  volts  and  50 
amperes.  Tha  I't!  1  of  the  motor  and  generator  part  are 
distinct,  and  are  wound  for  ."jOO  volts,  as  are  the  fields  of 
the  two  propelling  motors  under  the  air.  All  these  fields 
are  eupplied  from  the  500-volt  uoUey  oircuit.  In  tha  field 
of  the  attxHiary  generator  it  placed  a  rheoetat. 

Now,  suppose  the  carat  reet  upon  a  grade.  The  i:i  'or 
eiierator  is  running,  but  the  generator  baa  a  very  weak 
eld.  Its  armature  is  connected  by  a  controlling  switch  to 
the  propelling  motors.  We  now  paduaUy  cut  out  resist- 
•noe  from  the  generator  field  eireoit,  and  finally  get  about 
20  volts  at  the  hnishoa  of  the  generator.  With  this  E.M.F. 
we  get  sufficient  current  to  produce  50  amperes  through  the 
armatures  of  the  proi>elling  motors  iu  a  saturated  field. 
This  gives  us  the  full  torque,  and  the  c^r  starts  at  a  speed 
of  perhaps  half  a  foot  a  second.  This  speed  can  be  main- 
tained  constantly  and  indefinitely,  and  the  consumption  of 
enei^  will  be  less  than  2  h.p.  This  is  less  than  three 
amperes  fniin  the  trolley  lino.  In  practice,  however,  the 
speed  will  be  rapidly  but  gradually  accelerated,  until  we 
have  125  volte  upon  the  terminals  of  the  propeilins;  motors. 
We  will  now  be  running  at  ooo-qnarter  speed.  aTid  will  be 
eoneund^g  1S5  vtdti  and  BO  amperes— that  is,  6|  kilowatu 
instead  of  36  kilowatts  to  get  tL<  s  uus  result  with  existing 
motors.   To  jmt  it  another  wa^,  we  will  not  be  using  as 


much  energy  as  is  rejjresented  by  the  •')00  votte  Vui  IB 
amperes  necessary  for  full  speed  on  a  level. 

The  next  step  on  the  controlling  switch  wiH  diaoonnoeb 
the  armatures  of  the  propelling  motors  from  tha  ailxUiary 
generator  and  put  the  two  armatures  in  seriee  aeroaa  the 
trolley  line  direct.  We  will  now  go  at  a  speed  represented 
by  250  volts— that  is,  one-half  full  speed.  The  next  step  of 
our  switch  will  place  the  two  armatures  in  multiple  across 
the  800  v<dte,  aiid  the  nest  and  laat  atep  will  pUoe  the 
lSO>voh  aukuiary  generator  in  eeriea  with  the  mean  oentral 
station  generators,  and  give  us  02.")  volte  on  our  armatures 
and  a  correspondingly  increased  speed.  We  will  be  able  to 
go  up  a  grade  of  6  to  8  per  cent,  at  full  speed,  with  f>0 
amperes  and  600  volte,  which,  with  the  preseot  motors, 
gives  only  about  one^)narl«r  of  that  speed. 

Under  this  arrangement  it  yviW  In  noticed  that  the  only 
apparatus  which  could  be  calliid  utidilional  is  the  small 
motor  of  500  volts  for  the  generator  part  of  our  mouir 
generator,  which  is  useful,  not  only  for  starting,  but  for  full 
speed  also.  In  stopping  the  COT  we  have  an  electric  brake 
action  delivering  back  energy  to  the  line  at  full  effioiomy 
and  not  through  a  rheoetat,  as  at  present. 

If  we  have  a  train  of,  say  three  cars,  so  that  we  have  six 
motors,  we  can  start  from  rest  with  sufficient  smoothness 
by  placing  all  six  armatures  in  series,  which  will  give  us 
aomething  leae  than  oufreizth  epeed  as  the  first  step.  Then 
we  can  plaee  three  in  eeriee  with  two  nndtiples,  which 
gives  us  one-third  speed.  Next,  two  in  series  with  three 
multiples,  which  gives  us  one-bait  spoad  ;  and  finally,  all  in 
multiple,  which  gives  us  full  speed.  Under  such  con- 
ditionei  we  can  diqieoee  with  the  email  converting  plant 
altogetiier. 

For  an  elevator  requiring,  say,  15  h  p.  we  will  ptit  in  a 
motor  generator  of  .*?  h.p.,  with  which  we  will  control  the 
starting  and  stopping  and  the  operation  up  to  c.-.r  ;if:h  of 
full  speed.  Then  for  full  speed  we  will  connect  direct  to 
the  litie  and  operate  without  any  conversion  of  energy. 

For  jwwer  in  which  smoothness  of  motion  in  starting 
and  stopping  is  not  essential  I  have  devised  a  new  sy.<>t«m 
of  distnbution,  as  follows  :  three  dynamoe  all  having  the 
same  current  capacity  and  having  voltages  of  G2^,  125,  and 
250  respectively,  are  placed  in  series  and  from  conductors 
led  off  in  mnltt|riet  one  from  each  terminal  of  the  machinal. 
These  oondnetora  will  have  potentiala  which  can  be  rapre- 
sented  by  0,  G2|,  I87J,  and  437J.  Let  us  now  take  a 
shunt-wound  motor,  and,  di^onnecting  the  field  from  the 
armature  circuit,  excite  the  field  from  the  outside  two  of 
the  four  conduotore,  that  ia«  by  an  £.BLF.  of  437^  volts. 
By  connecting  the  armature  terminale  to  the  four  con- 
ductors in  various  ways  iv?;  s^all  he  able  to  operate  in 
either  direction  at  .six  ditloiout  automatic  speeds  repre- 
sented by  the  following  voltages  :  62i,  125,  187i,  250,27.% 
437^.  By  varying  the  field  strength  of  the  motor  we  can, 
if  requirea,  get  any  intermediate  speed. 

In  many  cases  two  dynamoe  will  answer,  one  of,  say,  110 
volts  already  in  nse  for  incandescent  lighting,  and  a  second 
of,  say,  30  volts.  With  th;-  irningement  wo  could  run  iu 
either  direction  and  with  automatic  speeds  represented  by 
30,  110,  and  140. 

With  tha  four-wife  eiz^Toltage  lyitamof  dlitribution  in  a 
shop  we  can  take  ont  all  oonntmhaftin^  belting,  pulleys, 
gears,  if  desired,  and  place  a  motor  Upon  every  tool, 
which  we  can  operate  in  either  direction  at  any  automatic 
speed  desired.  Lathes,  planers,  and  all  tools  can  be  per- 
fectly operated,  and  by  getting  rid  of  all  countenhafta  and 
belte  we  can  introduce  the  greateat  oi  modem  toola,  tite 
travelling  crane,  which  wo  will  also  operate  from  our 
general  system.  We  can  also  readily  operate  ventilating 
fans,  hoiata,  oliBVitoc^  and  futoiT  tnmwmyi  from  the 
system. 

The  addition  of  one  dynamo  and  one  new  conduotor  to 
any  existing  three- wire  system  will  probably  give  all  the 
flexibility  required  to  meet  practical  conditions  of  varying 
speefls.  For  the  alternating  systeni  i  syu:  hronous  motor 
driving  our  three  continuous-current  generators  will  give 
us  the  four-wire  system  in  any  distant  factoiy  or  town. 
For  600-Tolt  atreet  railway  eireuita  a  email  motor  generator 
plant  for  the  atow  ipeede  and  a  direct  connection  for  fidl 
speeds  will  give  us  perfect  results.  F  r  t  >i  i-e  kittery 
work  we  have  the  most  perfect  condition,  as  we  can  ge^ 
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any  E.M.F.  desired,  with  a  cormpottding  cpaad  irhik 
kMung  th«  fiald  Mpuately  excited. 
Nov  that  we  l»ve  the  rotary  field  »t  oommBod,  I  fhink 

I  tndv  si'.n'.y  HS-scrt  that  the  time  is  not  far  distant  when 
we  sL.i..  h.ivc  traiiafarmers  which  will,  without  motioo, 
convert  an  alierniting  curreat  in  the  primary  into  a  con- 
ttouous  in  the  secondaiy ;  aod  Uii*  Mttms  to  dm  to  be  the 
ideal  system  of  the  fntdre— tint  n,  one  in  iriiioli  eaergy 
will  be  transmitted  by  alternating  currents  of  constant 
E.M.F.  tnujsformed  without  motion  into  continuous  currents 
lor  use  at  the  translating  devices  and  used  where  motors 
aie  ooocerned  in  coofonaity  with  the  law  of  efficiency  for 
notm:  Vary  the  voltage  as  the  speed  deaind ;  vwytho 
inpuni  «•  Die  tovq;uo  loqoiied. 


HBHORIAL  TO  THB  BOARD  OP  TBAOB. 


The  signatures  of  all  electrical  engineers  is  desired  to 
the  memorial  emanating  from  the  Loudon  Chamber  of 
ConiDerca: 

to  ih*  Nghc  VODOanblear  HMaal  Hioto.Beash.  Bart,  If.?., 

PraSKnt  of  the  Bond  of  Trade,  mitel»n,  RW. 

Slk,  —  \Vi^.  tilo  iinilerhit:nivl,  oli-'ftric-al  cnfrineerH,  pipctrical  con- 
tractors,  iitir)  otliora  int&reett.'^i  in  tlie  fll^tribnllotl  of  ele<^tricAl 
Cricr'^'V,  luiVL'  tho  bonour  to  uiliirosH  ytiu  un  tlie  s'libjcct   u!  tiiu 

Klaciric  Li^huu^  Acts  of  li^^'J  aiul  IKHH,  and  denire  reopectfutly  tc 
submit  to  you  the  followiiiK  ui>.-«rvat.ion8  on  the  aabjeal  of  the  ose 
oi  overhead  conductors  in  ructU  dixtrict*. 

We  are  aware  that  in  the  case  of  the  metrouoliK  and  of  larg« 
tawm  your  dcuartmoiit  hoa  olraady  decided  (bat  overhead  ooo- 
daetmoao  only  be  permitted  aa  •  temtnnuy  amuigeaaaDt»  and 
that  an  panaaaont  condneten  moat  be  bud  nnoerj^nmnd.  Whilst 
W9  an  a(  epinloD  that  that  decioion  nuiy  oven  yet  liaTa  to  be 
raeoaaiderad  in  the  Ucht  of  tubaequent  ox|>orienco,  we  are  aaxlons 
Ui  make  it  perfectly  clear  that  in  thiti  communication  we  have  no 
wish  to  question  the  corrBCtaaas  of  that  decision,  but  we  de»ir«  to 
emphaeiso  tho  fact,  that  a  marked  distinction  exists  between 
unaertakin^  which  are  to  be  carried  out  in  the  metropoliii,  in 
Uri;e  civic*  or  towns,  and  un^ertAkinjr*  in  ftmnU  provincin]  tnwiin 
or  rurnl  (listricln  ;  and  wo  be);  It'jivc  to  ?^iib[uil  Ihnt  huwevur 
co^pnt  may  be  the  ii-ivoiih  wliirh  have  lf<;!  your  do|)artiuent  to 
flfcitle  iijjninst  overhoini  comluotorK  in  towtiK,  »uch  reamno 

do  not  ai>l>Iy  with  tlie  !-.imo  force  in  piimll  lo«n«  or  in  rural 
districts.  The  ohjoetinuH  to  overhtrmi  roii<liK'torn,  hii.»<^l  ujm>u  the 
inconvonieuco  lo  iraiiic  and  tbc  dMtgei'  to  Ittc,  in  the  country 
far  leea  aeriouB,  if  not  altogether  alMent,  whiUt  on  the  other  iiaiM 
the  advaatagen  which  such  condnotors  afford  are  greater. 

Aa  ngardatbe  safety  of  the  puUio— a  ooaridaiatim  to  wbiob,  aa 
we  are  aware,  yoor  departoMBt  is  alwmra  boaad  to  attaab  the 
ttlaiost  iBportaooo— we  would  ra1>tnib  that  abaolnte  (nihiUtioa 
of  tiw  aae  of  overhead  oondnctora  is  not  necenmrilv  ooonateat  with 
iaenaaad  aeaority  to  the  pnblic.  When  overhead  conductor*  are 
araeted  in  OOofonnlty  with  well-considorod  regulations,  and  under 
proper  unpervision,  the  pomibility  of  danger  reaultine  from  their 
u"*;  Irs  i-o  remote  that  it  may  be  disregarded  in  view  oi  the  advan- 
tage^'  {jainocl.  It  inny,  in  fart,  bo  Iw^  th;in  wouliJ  lie  nci'iv«ionod 
by  t!io  ytxi;  of  tlie  •.iiidrT^roMnti  iiiftin^". 

VVith  ru^fird,  on  lh«J  other  IihikI,  to  the  jiflMuiti>gt«  whicSi  fire 
Olierinl  by  ovethead  cODtluetors,  we  would  jxjint  out,  that  in  the 
c^v-e  uf  smiiH  towns  and  i  uriil  di."lrn;ta,  the  j>roimb!o  ponjiimerf 
of  electric  lii^tit  lut  til -it,  at  iiiiy  rate)  be  lltuated  'it  relntively 
coD«iderable  dutancea  apart,  and  conaequently  umlortjikerd  will 
have  to  use  long  stretohea  of  conductors  in  order  to  reach  i^uch 
cooMunars,  and  this  they  can  only  afford  to  do  by  the  uae  of 
ovarinad  eoodactora,  Wa  aie  of  oplnlea,  tlMialafai  that 
oaleaB  aow  dioooveriea  dioold  enonnoady  rednee  too  coat 
of  ilia  work  to  aa  extent  which  at  preeent  we  aee  no  reaaoa  to 
aatteipata,  it  wHI  Im  a  practical  impowibility  to  introduce  electrk 
Bghting  in  country  diatricta  except  by  moans  of  overhead  con- 
daetora  ;  therefore  the  adoption  of  a  fixed  rule,  that  all  conductor* 
must  be  carried  underground,  would  mean  an  absolute  prohibition 
of  eleotric  lighting  In  such  district*. 

Another  aod  almost  wjually  iiii|iortiit»t  quwition  hHpos  out  of  the 
use  of  electricity  for  motivo  [mrj)o»oi<.  We  are  of  opinion,  th»t 
for  the  purjiOwjH  of  electric  traction  in  rural  (I ittncl!',  overhead 
conductors  will  bo  found  to  Ixj  the  only  inmlo  on  which  long 
litin^  r"ui  be  made  commercially  Hucceeaful,  and  that  a  tikod  rule 
ti  'n  li  I  vr bade  their  use  throu^'hout  the  United  Kingdom  would 
seriou-ly  retard  the  deviilopmeut)  of  electrical  motive  power. 

In  view  of  thefo  circumstances,  we  respectfully  urge  that  your 
department  should  not  lav  down  aa  a  aettled  principle  that  no 
overhead  conductota  ahoaM  be  aUowed»  bob  that,  in  the  rami 
diatrloto  at  teaot,  the  dKoautaaeae  of  oaeh  partkKdar  ease  abonld 
be^omdtatdatennine  whether  overhead  work  ahoald  or  sboald 

in  aoBolaaion,  wo  bog  leave  to  aay  tint  wiiila  we  concur  in  the 
view  that  tlM  use  of  overhead  coodaetota  abould  bo  regulated  aa 
stringently  aa  the  public  intarc^t*  may  rec^uire,  we  think  that  the 
electrical  enginooting  industry  should  not  t>e  hampered  by  their 
being  oooonfiUtiooaUy  lorbiddea ;  and  we  sabmit  that  wharovar  ia 


■mall  provincial  towns  or  rural  diistricta  the  undertaken  are  able 
to  satisfy  your  department  that  underground  work  would  mean 
prohibiiivo  exfienHe,  or  for  any  other  rciuwnn  would  be  imprftctic- 
able,  and  that  tho  objections  to  overhwd  conductors  would  Ui  so 
flligbt  tlvat  they  might  l>e  disregarded,  sanction  should  l>e  given  to 
Ute  erection  of  overhead  conductors,  subject  to  aucb  regulatiooa 
and  ruetrictiona  o/t  uxfx^riencc  may  show  to  IM  tHOItUtf' 
Bot«l|>b  House,  E.C.,  December,  1891. 


OORRESPONOENCE. 

"  Oaa  Ma's  word  U  no  man'*  word 
JaMta  aeada  UmI  Mh  ba  bssrt.' 

OMNIBtTS  WAKTED. 

Sir, — Where  ia  the  electric  omnibus  7  Now  that  the 
electric  exhibition  is  about  to  open  at  the  Crystal  Palace 
it  should  be  shown  there,  and  be  put  on  to  run  from  the 
London,  Brighton,  and  South  Coast  Railway  low-lerel 
station  to  the  Parade  entrance  of  the  Palacoi  It  would  be 
a  bci[)  to  visitors  to  the  exhibition,  and  il  can  do  that 
MTTice  it  will  do  anywhere. — Yours,  etc,  W. 


FINANCIAL  ADVICE  WANTED. 

Sir,— I  have  taken  five  shares  in  the  Eleetric  Tramcar 
Syndicate.  Would  you  oblige  hj  giving  your  OfWiuon  on 
the  tniDcarf — Yoiin,  etc.,  k 

December  7tb,  1891. 

[Wo  insert  the  above  letter  &6  a  s.^mplo  of  what  informa- 
tion we  are  supposed  to  give.  Undoubtedly  wo  do  usually 
know  something  of  financial  matters  cotuiectcd  with 
electrical  companies,  but  it  is  impoasible  to  advitjc  ou  these 
mattera  through  the  oolnaiiia  of  a  technical  joumaL  In 
this  particular  instaoce  we  are  asked  for  an  opinion  aa  to 
the  merits  of  a  tramcar  from  an  investor's  point  of  view, 
whereas  such  an  opinion,  if  given  in  our  columns,  should 
be  from  an  engineer  a  |>oiat  ol  view.  Some  directors  obtain 
dividends  for  tlietr  shareholders  with  really  nothing  to 
work,  oUien  CMinot  obtain  divtdeoda  vith  the  beet  of 
apparatus  in  their  bai^  Soeh  are  the  wonders  of 
finance.  Our  correspondent  has  really  gone  too  far  before 
seeking  advice.  Ho  should  have  sent  balore,  not  after 
taking  shares,  and  then  we  might  have  been  tempted  to 
emulate  Ptmeh^  who  oeoaaionaUy  advisee. — Ed.  £.£.] 


SHfPPBY  BROS.,  LIMITiiD.— A  DISCLAIMER 

Slit, — Our  attention  has  been  called  to  tho  announcement 
under  the  head  of  "  City  Notes,"  p.  552,  in  your  joomal  of 
the  4th  inst.  We  have  to  sute  that  we  have  not  pnrobaied 
shares  nor  are  we  shareholders  in  the  hrm  of  Shippey  Bros., 
Limited,  to  which  reference  is  made,  and  we  have  to  request 
yuu  to  contndiet  tUe  atatement  in  yoor  first  issue. — 
Vouni,  eto.»  Gvmnis  Aia>  Ca 

ViotorinEmbankmMit.  W.C..  Dec.  9,  1891. 


The  Royal  College  of  Snrffoonn,  Dublin. — The 
president  and  council  of  the  Royal  College  of  Surgeons,  at 
Dublin,  have  been  making  important  alteratioaa  and  addi* 
tiona  ot  a  most  extensive  eharaeter,  wbieh  will  make  the 

schools  the  most  perfect  of  their  kind  in  the  kingdom  A 
spacious  new  dissecting-room  has  been  built,  together  with 
preparation  rooms  and  tho  necessary  apartments  requisite 
for  anat4)mical  study,  and  also  a  new  physiological  theatre 
and  laboratory.  It  is  further  proposed  to  reconstruct  the 
chemical  laboratory  and  to  erect  pathological  and  bacterio- 
logical workrooms,  and  the  eouncU  have  recently  decided 
to  havo  the  whole  of  these  schools,  together  with  the  college 
it«oif,  lighted  electrically.  They  aocordiogly  retained  Messrs. 
Waller  and  Manville,  39,  Victoria4k«etkLMidO(l,8.W.  (who, 
it  will  be  reooUaeted,  arealeoaetingaaeonnilting  Mgiaeera  to 
the  DnUfn  Oorpomtion  for  fbe  dty  cental  itatSm),  to  advise 
tbem  on  the  ma"'-f  r  ird  suucrviso  the  work.  Having  in 
vited  tenders,  tho  council  accepted  that  the  Electrical 
Engineering  Company  of  Irduidi  it  being  the  lowMt  nod 
the  most  satiifaotoiy. 
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AU  Rtfkb  Rmrved.  Smrdariet  and  Mtmagm  tf  CmfamMi 

are  inviied  io  furnish  iwtict  of  Meetings,  Issw  of  New 
Shara,  ImtUdiattons,  Cmtradt,  and  any  tn/ormaHon 
mmmiti  inft  OmMuA  Enfrnmint  vhiA  may  be 

interesliriQ  io  imr  rnidrrx.  Inventors  are  informed  thai 
any  account  of  thetr  inteniiotu  tubmitted  to  us  vnll 
fWBNw  otHt  hut  comuitmltoiit 

tomntuntcaiions  jntmidti  far  the  Editor  shotUd  be  addressed 
C.  H.  W.  BiGOS,  1S9140,  SaUsbury  Cmrt,  FlfH  Stmt, 
Zandon,  E.G.    Anonymous  communiaUums  mil  not  be 


M  ADYBRTISESa. 
AdMrHmmU  OoM  U  aMnstti  to  !*«  PMkhtr,  1S9-U0, 
Salisbury  Omtt  Fled  Street,  E.C.,  and  should  rearh  him 
not  later  Ammm  «/  Tkmiday.   SpMial  Terma  for 
et  9Kiti  ttm  h$  nmm^td  0i  tf^ictliont 

UTOinon  noun**  nut  nriiT  puon*' 

muU  will  be  chargod  tX  THREE  WORDS  ft 
«tUI  »  MUlUlUB  ahMge  of  81XPUI0B. 

it9  tonounn. 

'  TBb  EuonuOAL  EHOmnR"  earn  h$  kad,  by  Order,  from 

any  Nemagenl  in  Toum  or  Country,  and  at  the  various 
Bailway  Stations;  or  it  can,  if  preferred,  be  svfplied 
and  from  the  Offiee,  on  the  ftttmrinf  lerms.' — 


3  monthi 

Unitail  KinKdom   3*.  2d. 

WithiB  Um  Pottal  Valoa  4a.  4d. 
Othar  FliOM   4s.  1(M. 


0  mootlM  11  monUu 

fla.  6d.  ...     13a.  Od. 

.     8a.  8d  ...     17^  4d. 
9s.  8d.  Iflu  6d. 

(Poat  Free  Payabla  in  Advanoe.) 

Cheques,  Post  Office  and  Pottat  Orden  fatr  SuHnerypHont 

and  Adrertisanents  should  be  made  payable  to 
C  H.  W.  Uior.s,  1S9-240,  Salisbury  Cmiri  Fleet 
Street,  London,  and  be  crossed  "  Union  Bank." 

Boum  TOLuni. 

Kob.  /.  Iq  VII.  MtdwMM,  new  airiat,  "Tub  Kucwoal 
KpaiKm  "  are  nov  ready,  and  eon  be  had  honnd  in  U«M  cidlft, 

■jUl  Uttered,  price  Ss.  Siihtcribert  r.u  ti  }unt  thfir  own  cupie* 

6»utMi  for  it.  6d.,  or  covert  fur  binding  cait  6«  («6(atti«d,  prie*  tt 


OVERHEAD  CONDUCTOPS. 
We  have  received  from  Mr.  Crompton  a  copy  of  a 
memoiMl  aadraBBed  to  t1i«  PMridrat  of  ibe  Board  of 
Trade  under  the  aegis  of  the  Ijondon  Chamber  of 

Commerce.    No  doubt  the  memorial  is  clear  and 
saccinct,  yet  the  exact  purpose  for  which  it  is  to  be 
signed  and  presented  is  a  Uttie  obscnra;  neverihelen, 
as  there  seems  to  be  a  desire  to  secure  ananimity  in 
the  profession,  everybody  should  sign  it,  especially  as 
nowadays  numbers  carry  weight.   The  prayer  of  the 
memorial,  too,  is  one  to  which  everybody  can 
conscientiously  subscribe  blindfolded.     It  is  simply, 
Please  don't  make  a  hard  and   fast  rule,  don't 
emulate  the  Medes  and   Persians,   leave  your- 
selves  a  little  latitude;  and  yonr  petitioners  will 
ever  l^y,  etc.   No  one  objects  to  this,  and  it  will 
be  strange  if  the  Board  of  Trade  objects  to  it. 
In  these  latter  days  nothing  is  sacred,  and  while  the 
Board  of  Trade  pezmtts  Brown,  Jones,  and  Robtnaon 
to  form  a  company  and  fix  np  overhead  wires  for 
telephonic  purposes,  it  cannot  well  have  a  bard  and 
fast  rule  in  other  cases  where   absolute  safety 
to  liiia  and  property  is  assured.    We  had  thought 
that  Chelnuford  lamiated  in  overhead  wirai,  that 
Carlow  revelled  in  the  same  category,  and  thatljeadi 
had  an  overhead  tramway  system.    To  the  outsider 
it  seemed  the  Board  of  Trade  was  not  averse 
to  oonsidering  each  sepanto  d«nand  upon  its 
merits,   find  had  not  actually  committed  itself  to 
"  nothing  above  the  surface."     If  our  contention 
is  correct,  and  there  is  a  desire  at  the  Board 
of  Trade  to  meet  the  le|;itimate  demands  <A 
electrical   engineers,  why  &ia  memorial?  The 
statements  in  the  memorial  are  almost  axiomatic. 
No  one  in  the  due  possession  of  his  senses  would 
advooate  an  indiscriminate  perminioa  to  electric 
light  companies  to  put  up  overhead  wires  in  Ijondon 
like  the  telephone  wires  are  put  np.    There  is  no 
method  nor  system  with  the  latter.    The  wires  do 
not  croes  the  atreeCs  in  the  least  dangennu  manner, 
bnt  in  a  fashion  which  can  only  be  described  as 
higgledy-piggledy.    If  the  memorialists  have  heard 
directly  or  indirectly  that  the  precedence  of  Chelms- 
ford, Carlow,  Leeds,  etc.,  will  not  be  followed,  there 
is  grave  cause  for  concerted  action.   A  statement  to 
that  effect  would  do  more  to  obtain  signatures  than 
the  mere  distribution  of  the  text  of  a  colourless 
OMmorial.    We  have  no  futh  in  theae  oobarieis 
non-controversial  movements.    The  Board  of  Trade 
is  a  Government  office  controlled  by  a  member  of 
the  Cabinet,  and  having  said  this  it  goea  without 
farther  argument  tiiat  whatever  Oovemment  is  in 
power  care  will  be  taken  to  try  and  make  friends 
with  the  greatest  number.    If  electrical  engineers 
want  overhead  wires,  they  must  agitate  the  districts 
in  which  tiiey  want  such  wires,  get  the  consent  and 
support  of  the  local  authorities,  and  when  that  is 
obtained  they  need  fear  no  hard  and  fast  rule  of  the 
Board  of  Trade.  If  pubUc  feeling  is  against  the  use  of 
overhead  wires,  all  the  memorials  electrical  sogineen 
can  devise — bo  they  vertebrate  or  invertebrate — will 
make  no  headway.  A  petition  from  a  local  authority 
to  the  Board  of  Trade  will  receive  attention^  and 
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it  does  not,  ft  few  qneatknu  put  by  some  mamber 
in    the  Honw  of  CommoDB  will  soon  bring  out  a 
reason   why.      This    memorial  uotwithstanditif,', 
there  is  no  combined  action  possible  with  electrical 
engineen  and  oontnusCon.  Th^  ue  all  veady 
metaphorically,  and  from  a  business  point  of  view,  to 
cut  one  another's  throats.    Each  sees  with  bis  own 
eyes,  and  allows  no  good  out  of  his  own  firm.  The 
moftt  deapioablA  metbocb  of  trying  to  do  Inuntiess 
are  rife.    One  finn  cannot  educate  a  district, 
but    the  moment  the  shghtost    hint   is  ^nvt^n, 
balf-a-dozeu  other  firms,  more  or  less,  rush  in  and 
try  to  oast  the  one  in  poaaesnon.     Hints  are 
thrown  out  here,  doubts  engendered  there ;  Smith 
is  no  good,  there  is  no  one  bnt  Jones.     If  the 
authority  decides  for  one  system  against  another,  uo 
atone  is  left  natarned  to  get  the  dedaion  obanged. 
Liook,  for  example,  at  Glasgow — a  city,  one  would 
think,  quite  cRpablc  of  having  its  own  affairs  carried 
on  in  a  business-like  manner.    But  no.  Careful 
reports  are  made  and  duly  oonaidered ;  expertaare 
called  in  and  give  opinions.    A  decision  is  arrived 
at,  only  to  bring  about   an  attempt  to  change 
that  decision.    It  is  the  ofBcials  and  interested 
persons  in  rival  firms  that  put  ap  men  to  make 
statements  calculated  to  unsettle  the  minds  of  those 
in  authority.  If  the  Electrical  Section  of  the  Chamber 
of  Commerce  finds  it  necessary  to  memoriahse 
the  Board  of  Trade,  it  would  be  wiae  to  first  have  a 
general  washing  of  its  memben.   When  a  decision 
is  given  in  any  centre  for  any  parti'  nlnr  system, 
let  rivals  acquiesce  in  that  decision  and  play  fewer 
tinderhand  games.   When  it  is  made  public  that  a 
firm  has  been  mining  and  educating  a  district, 
let  rivals  keep  away,  and  not  rush  to  take  an 
underhand  advantage.    Let  the  section  combine  to 
memorialise  the  local  anthorities  and  gain  their 
support,  then  will  be  a  nearer  approach  to  the 
millennium  of  business  methodsthannt  present  holds. 
We  might  also  suggest  that  in  some  cases  a  deter- 
mination to  do  good  woA  when  wwk  was  obtained 
would  be  more  likely  to  attract  ptiUtO  ap^Oiral  to 
the  wishes  of  electrical  engineers  than  is  tfas  Case 
while  electrical  plumbing  is  rampant. 


PBOF.  ABKSTB0N6  AND  BLBCTRICUIIS. 

No  doabt  it  is  beneficial  Sox  a  friend  to  jnst  open 

your  door,  take  a  couple  of  steps  into  the  hall,  and 
commence  indiscriminate  criticism  as  to  the  build 
and  management  of  your  house  generally.  If  he  is 
an  expert  it  is  wonderfiil  what  good  conoiiistons  he 
can  derive  from  a  few  surroundings.  This  is  what 
I'rof.  Armatrong  undertook  to  do  at  the  discussion  on 
Mr.  Bobertsou's  paper  at  the  Society  of  Arts  l&st, 
week.  We  ars  told  that  hithwto  rovecaible  batteries 
had  been  studied  only  by  electricians,  hut  now 
chemists  were  going  to  investigate  the  subject  we 
should  soon  see  what  we  should  see.  We  may  be 
allowed  to  differ  with  Prof.  Armstrong  as  to  the 
bene'its  of  n  t  hauge  of  name  firom  "secondary"  to 
"reverbible  "  battery.  Common-sense  people  do  not 
finesse  aboat  names,  and  for  all  practical  purposes 
the  name  "  seooodaiy  "  appeala  to  the  sio^e  mind 


mors  forcibly  than  **ievaxatb]e.'*  The  "corrent" — 

and  that  is  what  the  simple  user  looks  for — is  due 
not  to  the  first  action,  but  to  the  second  action, 
which  is  admittedly  a  reverse  of  the  first.  The  user 
only  sees  a  onrcent  pat  in  and  a  coxrent  coming 
out.  The  one  he  uses  is  the  second — hence  the 
popular  name.  With  regard  to  the  chemical  action, 
we  were  under  the  impression  that  chemists  bad 
fairly  studied  the  internal  eocmomy  of  secondary 
batteries;  but  that  OTeiy  investigator  differed 
somewhat  firom  every  other  as  regards  the  minuter 
chemical  actions,  though  not  in  the  broader  actions. 
As  a  matter  of  foot,  we  indine  to  the  o^nion  that 
both  chemists  and  electricians  have  attempted  to 
tackle  the  problem  of  secondary  batteries,  and  dis- 
credit for  what  has  been  done  or  not  done  ought  not 
to  be  laid  at  the  foot  of  eitiier  party.  When  Prof. 
Armatrong  goes  on  to  say  that  the  chemical  know- 
ledge necessary  for  the  due  investigation  of  the 
chemistry  of  secoudary  batteries  is  of  a  high  order, 
and  that  the  pay  offersd  ahoold  be  commensurate  to 
the  knowledge  required,  we  are  at  om  .vith  him. 
We  are  also  inclined  to  admit  tbnt  t'lu  IM.Ditc  form 
of  cell  is  the  most  perfect,  as  was  maintamed  by 
Prof.  S.  Tbompaon  and  others  years  ago,  bnt  the 
moat  perfect  cell  to  the  sdentifio  investigator 
may  not  be  the  best  commercial  form,  and  it 
is  the  best  commercial  cell  the  electrical  engi- 
neer wants,  ffis  hnaineas  is  to  make  money, 
and  he  will  trouble  himself  very  little  as  to  the 
type  of  cell,  be  it  Plants  or  pasted,  provided  he 
obtains  what  be  wants.  An  examination  of  the 
various  cells  at  present  before  the  public  will  tend  to 
show  that  in  each  eaae  the  reeolt  is  a  compromise. 
In  almost  every  direction  the  designer  knows  of 
.something  better,  but  good  reasons  are  to  be  found 
for  the  use  of  the  cell  as  put  on  the  market. 
Meehanical,  chemical,  elaotrinl,  and  commercial 
requirements  have  to  be  met,  making  it  by  no  means 
an  easy  task  to  solve  the  problem  of  what  conntitutes 
the  best  form  of  cell  to  use  for  any  particular  purpose. 


WORK  IN  THE  COLONIES. 

Elsewhere  we  give  an  abstract  oi  a  iectuxe 
delivered  fai  Sydney  by  Prof.  Tbrelfoll.  It  is  often 
asked  why  this  or  that  is  done,  and  Prof.  Threlfall, 
going  out  of  the  ordinary  groove  of  lectmres,  pro- 
ceeds to  give  reasons  for  the  plans  proposed  at 
Sydney.  Haiqr  of  the  masona  advaniaed  ars  as 
powerful  to  decide  plans  for  other  places  at  home 
as  well  as  in  the  Colonies,  and  English  constructors 
who  hope  to  supply  plant  for  colonial  working  should 
carefiilly  study  theae  reaaona.  It  will  be  eeen  ttiat 
Prof.  ThrelfoU  looks  upon  arc  lighting — that  is,  series 
lighting — as  the  most  simple  problem  in  electrical 
engineering.  The  difficulties  arise  in  general  hgbting 
or  incandeacent  lighting.  This  great  question  tit 
distribution  has  never  been  properly  attadied  by 
practical  men,  but  Prof.  G.  Forbes  is  announced 
to  lecture  at  the  Society  of  Arts  on  the  subject,  and 
our  readers  vrill  be  ghtd  to  know  that  Mr.  Harailtoo 
Kilgour  has  for  many  months  past  been  sedulously 
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engaged  in  preparing  a  monograph  for  us  on  the  sub- 
ject. Mr.  Kilgoui  has  the  distinct  advantage  of  a  sound 
mathematical  traming  subordinated  to  a  consider- 
able practical  experience.  It  is  to  be  hoped,  there- 
fore, that  at  no  very  distant  pniod  a  mass  of  oonect 
information  will  be  attainable  which  will  assist 
electrical  engineers  in  preparing  their  plana  for 
central  station  work. 


ON  THE  SPECinCATION  OF  MSOLATBD  COR- 

DUCTORS  FOR  ELECTRIC  UGHTIHG  AMD 
OTH£R  PURPOSES.* 

BV  W.  a.  i'KKK<  K,  K.K«.,  PAST  TKliSILiKNT. 

It,  wiiHOt  be  said  lint,  we  b.ivo  hitherto  tx'cn  hai»|iy  ifi 
our  mode  of  specifyini;  tho  i[if5ul:itiiir;  properties  of  electric- 
light  cables  and  conductors.  Standards  of  quality  and 
miMM  of  dasnfieation  differ  vith 
The  practice  of  the  submarine  cable  engineer  has  boon 
continued  by  the  electric  light  engineer,  and  cables  arc 
specified  to  give  so  many  tue;:ohms  per  mile,  irrespective 
of  their  dimeiisioiu  or  of  the  pur}>use  to  which  they  at  e  to 
be  applied,  vkfle  eflbrts  are  rarely,  if  ever,  made  to  verify 
the  figmas  ao  prominently  given  in  published  tables. 
If  torn  were  made,  it  would  be  found  that  if  the  results 
were  true  for  one  sized  coiuiuct<3r,  they  would  bo 
absolutely  untrue  for  another.  In  a  Hubuiatiue  cable, 
or  in  insulated  wires  for  underground  work,  telegraphic 
or  tele^bonic,  the  size  of  the  conductor  and  the  tbieloMBs  of 
intntftting  coating  remains  constant,  so  that  it  is  perfectly 

Eorniissible  to  si)ecify  that  tho  insulation  resisUiice  shall 
«  x  megohms  per  mile ;  but  in  electric  light  Icaih  the 
diameters  vary  in  every  part  of  a  building.  A  continuous 
mile  length  is  rarely  or  never  used  except  in  mains  and 
feeders,  and  the  same  node  of  specifjrinp^  is  meaningless. 
Moreover,  it  is  wroirj,  f'^r  if  u  conductor  of  1  mm. 
diamct^er  gave  an  insuluLiua  jt^siiUiiiCe  of  2,000  mef^ohms 
j.ier  mile  when  covered  with  an  ins\ilator  1  mm.  thick,  a 
conductor  of  10  mm.  diameter  covcrml  to  the  same  thick 
ness  would  give  only  332  nic^'ihms  per  mile^  yet  its 
efficiency  would  be  the  same;  while  if  it  were  constructed 
to  give  uniformly  2,000  megohms  per  mile,  it. would  bo 
absurdly  constructe<i  and  wastefully  paid  for. 

In  dB6i,i;ninL;  an  electric  light  lend  we  have  to  regard  the 
insulating  quality  of  the  material  to  be  used,  and  tho 
potential  differences  it  has  to  resist.  Its  meehaaical  merits 
we  will  neglect  for  the  present.  The  quality  of  the  material 
can  ho  defined  without  reference  to  its  form,  and  if  it  bo, 
a6  It  ought  to  bo,  of  »  uaifuru)  and  consistent  material,  wc 
want  to  know  simply  its  specific  insulation  or  its  resistance 
to  the  passage  of  currents  throogb  it  when  sabjocted  to 
potential  diflhronces. 

Sl'Kl  ll  IC  Kksi.stan<'k. 
The  sj^ccific  resistance,  p,  of  conductorH  in  thoroughly 
well  known.  Tho  standard  of  reference  i^  the  resistance  of 
a  eeotimetre  cube  of  some  imaginary  metal  who«e  resistance 
is  one  0LG.8.  nnit  of  reaistance  at  Odeg.  C— 1,000,000,000 
(10*)  em.  of  thLi  imaginary  neial  1  en.*  seotioii  gave  an 
ohm. 

The  following  table  shows  the  apeei6o  resistance  of 
varioos  metals,  together  with  their  tampentiirB  coeflunenta. 

Divide  10*em.  by  p,  and  we  obtain  in  any  metal  the 
laagih  in  cm.  of  I  cm.^  sectional  area  giving  1  dim.  Thus 
ins 

— ;p  =  632,911  cm.  of  soft  copper  of'  that  aeotioii,  and 
1,080 

this  diWded  by  30  48  -  a0,764>8ft,  or  6,991'6  yards, 

which  give  one  ohm. 
10" 

Again,  ^^^q  =  10,630  cm.  oC  neroary  el  1  col*  aaetion, 

en*  IM'3  em.  of  1  mm.*  give  one  ohm. 

This  table  also  implies  ibat  if  wo  talto  a  length  of  10"  cm. 
of  any  metal  of  1  cm.-  section  the  number,  p,  indicates  the 
rcHistance  of  that  length  in  ohms.  Thus  lOl'om.of  SOft 
copper  of  that  section  gives  1,580  ohms.  

*  Paper  read  balm  the  lostitvtion  of  BIsotriaat  Engtneere  oo 
Thend^,  Dsessshsr  IQ, 
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Temperature  ooefficienik 

Silver   
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1  Kan 
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Iron 

«se**    e  Mass*  "00387 

•20,710 

Platinum-silver  

...  24,120 

32,907 

rik*Baefe*s*pSk**       ^ '  - 

  -ooose 

Conductivity  in  "'i^ni.irin':  n.^Mcr^;  fof  thn  f'o.st  OfTicc 
ataudard  type)  is  BpcciitJ  ad  fylluua:  "Lach  conductor 
shall  be  formed  of  a  strand  of  seven  copper  wire^,  all  of 
eqnal  diameter,  shall  weigh  107ib.  per  nautical  mile,  and 
shall  at  a  temperature  of  75deg.  F.  have  a  resistance  not 
higher  than  11-65  ohma  or  lower  than  11*18  ohms  per 
nautical  mile. 

The  limit-s  of  resistance  are  defined  in  order  to  maintain 
the  weight  of  the  copper  of  the  coils  within  a  proper 
margin,  and  to  secure  the  proper  pn|HMrtion  between  the 
metal  and  the  dielectric    Improvement  has  roMBtly  tftken 

place  in  the  purity  of  the  copfwr  mranfaetured ;  the  denrity 

is  greater,  and  as  a  result  wo  obtain  coils  which  with  our 
present  mode  of  testing  give  a  better  result  than  that 
of  .M.itibie.^son's  staiida^  of  pure  copper.  Coils  giving 
101  per  cent,  of  pure  copper  are  freqnen^  and  102  per 
cent  not  nncomoMm.  The  nunofaetwere  are  prepared  to 
sujiply  pure  copper ;  wo  therefore  intend  to  alfolish  the 
percentage  clau.se,  and  to  abandon  specify uif;  anythijig  but 

!>urc  cojipcr.  Hut  we  must  determine  its  specific  privity, 
or  it  appears  clear  that  tho  high  conductivity  is  due  to 
greater  density,  and  there  is  no  reason  to  doubt  the  aeeu- 
racy  of  Matthiessen's  determination  of  thespeoiieraaistanee 
of  pure  copper  at  a  density  of  8  90. 

Sntomc  iNautjmoK. 

The  specific  resistance  of  insulating  materials  is  not  so 
well  known  tks  that  of  conductors,  and  is  very  variable. 
Clark  and  Sabine  (1871)  adopted  as  a  standard  the  resisu 
ance  of  a  «ube>knot  ni  the  insulator  at  7Meg-  F.  (24-2ds!g. 
C.y  Bat  thb  atandaid  never  enme  Into  nae,  though  it  sms 
tacitly  admitted  in  all  calculations  derived  from  cylindrical 
cores  using  the  knot  as  unitdongth,  and  it  w;is  confined 
.solely  to  submarine  cables.  The  knot  itself  is  an  improper 
term,  for  a  knot  is  a  velocity,  and  not  a  length.  The  proper 
term  is  a  nautical  mile  (3^029  yards)  abbreviated  into 
naut.  Now,  a  knot  is  a  "naut"  per  hour,  and  is  a  t-crm 
confined  to  a  class.  Hence  its  use  in  any  form  as  a  general 
standard  is  out  of  the  question.  A  cube-kilometre,  or  a 
cube-mile,  would  be  a  more  convenient  unit,  but  a  cube- 
quadrant  (10*  cm.)^  is  in  harmony  with  our  C.G.S.  system 
of  units  now  universally  accepted.  The  ipedfic  insulaihn 
of  any  insuhiting  material  ia  given  by  the  formula, 

where  p  is  the  specific  resistance  in  C.O.S>  units  of  the 
dielectric  of  a  cable  whose  length  is  I  cms.,  and  whose 
insulating  sheathing  has  inner  and  outer  diameter  of  d  and 
D  respectively  (D  and  d  being  in  any  units).  The  specific 
resistance  in  the  C.G.S.  system  being  that  of  a  cubic 
centfaaatve  of  the  matsrial,  the  dimension  of  such  a  unit 
dvat  an  aanaiiie  nnmerieal  valne :  it  leada  as  hi||b  as  10>*, 
C.O.S.  tadt— a  fignra  heyoed  oar  eanpNlheaaioB.  A  note 
practical  dimension  is  the  roaistanoe  of  a  cube  whoee  aide  k 
1,000,000,000  (lO'')  centimetres  taken  in  megohms. 

Since  in  this  countiy  it  is  usual  (except  in  the  case  of 
sabmacioe  eablaa)  to  expma  insolation  in  magphma  par 
statute  nfle,  tlio  apeeifie  inanlation  datennined  from  uii 
valoe  wfll  he  ghroa  by  the  expression, 

Bx'9144x-  K  as- 
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or,  giving  2  r  iu  numerical  value,  and  substituting 
for  oatunl  lof^thms,  we  get  the  expression, 

B  X  10,000,* 


log 


D 


vbow  S  b  tiM  intidatioiD  raditanee  in  mflgobut  per  itetute 

tuile.  ( To  be  coHhnued. ) 


SECONDARY  BATTERIES 

BY  O.  n.   ROBERTSOy,  F.C.S.,  AS<50r.TN.ST.E.ENi;. 

At  the  end  of  his  paper  on  the  above  subject,  read  before 
the  Society  of  Arts,  Mr.  Itobertson  referred  to  the  accom 
panying  table  (page  diib)  as  having  been  compiled  from  the 
information  received  in  response  to  circulars  senfeoat. 

The  following  further  particulars  are  also  given  as  to  several 
of  the  accumulators  noticed  in  the  table  :  The  Reynier  cells 
are  made  up  in  boxes  containing  16  couples.  In  the 
Tommasi  multitubular  accumulator  the  weight  of  the  con- 
teiaing  vessel  is  6'6lb.,  and  the  volume  of  the  acid  is  threo- 
^ovUn  of  ft  gallon,  bat  as  the  deoaitj  ii  not  given,  the 
total  weight  of  the  eell  cannot  be  oalenlated.   In  the 

Julien  accumulator  the  ISO  ampere-hours'  capacity  ia  at  a 
discharge  rate  of  10  amperes.  The  electric  lightiug  cells 
are  is  glaas  jars,  the  traction  in  covered  rubber ;  electric 
ligbting  and  traotion.  The  Crompton-Howell  aocumulator 
n  need  Dotb  for  electric  lighting  and  tiaetion,  and  also  for 
electric  welding.  The  Kolx;rtfl  battery  is  de.=iigncd  for  both 
electric  lighting  and  traction  purposes.  In  the  Tudor 
a<^cuinulator  the  plates  wei^h  112-2lb.  The  weight  of  the 
glass  contaimng-vessel  is  26'41b.,  and  the  celU  require 
6'5  gallons  of  dilate  sulphuric  acid,  but  as  the  density  of 
the  acid  is  not  given,  the  total  weight  cannot  be  calculated. 
The  mean  E.M.F.  of  discbarge  is  taken  at  19  volts,  and  the 
dnebarging  limit  ia  1-85. 


I  aM  this  was  a  very  important  pap«r, 
botbe  would  not  wa«te  tiino  in  luero  coin|)liinents  upon  it*  mcrii-. 

*  A  ebnple  approximatiou  u>  itiis  furuiuLa  baa  be«n  worked  out 
hf  Mr.  H.  R.  Kempe  as  followa  : 

Xow,  if  D  and  d  do  not  differ  largely,  we  may  ne(;lect  all  the  terms 
after  the  first  without  oonaideni^le  error  ;  so  that  the  expreaaion, 

ptiw 

I,  of  material,  we  get 

Inserting  the  numerical  value  oi  r,  and  making  K  the  reei«taiicc 
par  atetata  ailat  we  have 

which  may  be  writteo  approximately,  especially  since  we  know 
''Jli  ia  astaallr  iBthar  too  laiga. 


I B  X  CDS  X  ill  4  U^OOOl 


For  geaecal  paypoeestheeKiaeaddB, 


BxCxllf-t-lOhOOOk 
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4±i 
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will  pive  (ufBciently  correct  rosulw,  being  within  I  per  cent  of 
(locuracy  in  mcMt  eA#es.  Tlius.  liiliiiiK  !)=  •'),  (i=  314,  R  — 5,<.KX) 
(tbe  actual  reeulta  obuunod  with  a  rubber  insulated  wire),  thtiti 
tsXM;  bjf  tha  axaot  formula  we  b^vc, 

log  -6  -  log  -SM 
.     _6,000  X  4  39 


1*6988700- 1-490039 
By  ihaappvailBiata  formula  wu  ^'ct, 

314+003 


6,000  X. 
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Tboagh  AniBa  waa  eiadltad  iritli  bsiag  O*  M  to  aaa  (Iw  ooUs 
wUm  bore  Ua  aane,  be  woald  reatiad  llMwa  ialarssteil  tbat 
Sinboff,  an  American,  used  a  aeoondary  battery  of  tba  eMBa  aort| 

with  platinum  plates,  in  which  he  electrolysed  nitrate  of  lead  and 

ea  coating  on  both  plates.  He  was  not  quite  at  one  with 
Roberteon  ne  to  the  means  uaed  in  "forming."  He  tried 
a  number  of  ex[>erimenta  on  thia  aubiect  in  18S3,  but  iu  all 
caaea  a  eolution  woa  employed  which  would  firat  dUaolve 
the  load  nn<l  then  preeipitat*  it ;  in  faet,  the  kleA  was  to  follow  the 
action  in  the  matiufaclure  of  white  lead.  If  vou  took  a  lead 
jjlate  and  cJit  into  it  with  diiuti;  iiulphurin  nnd  it  f,'ot  coated 
with  jieroxido,  which  (irotocieii  it.  riant/-  I.ept  revcrning  the 
action.  This  uncovered  a  new  portion  of  the  lead,  ami  ao  by 
de<;re«s  cjkt  iiite  llie  bo<ly  of  the  plate.  He  had  tried  nitric, 
!<ul[jhuric-.  iLiid  act^tK-  acids,  viiriuu«  cbloridee,  and  a  largo  number 
of  otlier  Holiif  ioii.^i  ;  bat  the  threat  trouble  with  nitric  and  other 
«oluiioiii>  wttD  that  tmcea  of  iii«l«ri»l  were  left  in  the  cell  which 
would  eventually  eat  through  the  pUit«  and  daMiogr  lb.  The  toaat 
trace  of  ohloride  was  faUJ;  it  aotod  aa  a  aort  it  oarrier,  aad 
whenever  it  waa  asad  jva  failed  tDntaoohareat  oeatiag.  Ha 
got  the  beat  resolta  with  aoetio  ana  sulpborie  adds  in  oertaia 
proportions.  Acetate  of  lead  won  firet  formed  ;  and  aa  aoon  aa  the 
sulphuric  acid  got  at  it,  it  converted  it  into  peroxide.  He  thought 
the  idea  of  heating  the  plates  waa  due  to  Bmah,  who  publiMhcyl  a 
very  elaborate  patent  on  the  aubject^a  regular  treatise  ami, 
amongst  other  things,  he  mentioned  heat  to  reduce  carbonic 
oxide  ;  and  also  that  he  got  a  very  coherent  B|iongy  load  by 
the  use  of  an  alkaline  PoTntion.  Such  wlutimis  dirf  not-  give 
lead  trco!<,  but  a  closely  adhorciil  sjK_<iiiie.  Ho  als<j  tncl  Dr. 
Schoop's  iilica  jeiiy,  but  waa  not  aucrc.-sful  with  it.  It  w.-w  very 
good  at  first,  but  soon  changed,  and  w.'us  a  jelly  no  loiij,'ei.  Ho 
examined  some  Schoop  c<?ll8  at  the  Frankfort  Kxtiibilioti,  which 
looked  very  like  oidinary  ccHm-  There  waw  no  jelly  in  them, 
but  there  wore  ecvci-al  cloLa  which,  hu  wiw  told,  probaUty  tkroao 
from  something  having  fallen  in.  He  also  experimented  with 
carbon  ;  but  toe  clamical  experiments  with  this  substance  were 
made  by  two  Italiana*  whoaa  aaaiea  ha  foi^got;  and  they 
found  that  oarbon  coaM  naivar  ba  asad  ia  any  eleotrolyee  from 
which  o^rgaa  waa  given  «C  It  might  be  used  in  a  atnag 
K'luUon  el  elMoride,  but  evaa  thaa  it  would  waste  away.  Be 
had  not  gone  into  the  cbeolalcy  ol  It,  but  he  knew  toaL  in 
lime,  the  carbon  turned  ti^  a  net  of  black  mnd,  whieb 
had  no  oonaiatence  whatever.  He  was  the  first,  be  believed,  to 
reoomnend  strong  ,aoid,  and  the  reason  waa  thia  :  the  action  of  a 
solution  was  due  to  the  affinity  of  the  radicle  of  the  acid  for  the 
lead  ;  if  you  had  a  dilute  solution,  the  acid  wanted  of  oounte  to 
form  a  •olutton,  and  thf»r*<waa  a  r«0rtain  heat  formation  :  hut  if  ynu 
u»e<l  a  (itronj,'  nolution  you  i^'ot  a  lit;liler  K.  .M.K..  heoau.iti  ttie  acid 
had  no  luniror  tlie  fame  inclination  to  mix  witii  water,  luui  Uiere- 
fore  the  inclination  to  form  the  lead  salt  was  the  stronger.  He 
tried  how  fur  thin  could  be  carried,  and  nt  «  certain  {joint  ho 
found  the  sjxjnj^y  Icjui  bcjjan  to  de'Lx)mj>o»c  the  wlution  very 
quickly,  and  gaxo  oil'  bubbles  of  hydroj^cn,  and  tliut  seeaiod 
to  be  tlie  limiting  point.  Various  theories  bad  been  started  with 
regard  to  the  uink  solution.  Mr.  Crompton  said  it  wasdue  toeold; 
otbeia  watAt  tfse,  that  was  the  final  iaatanee  ia  wMnh  gold  bad 
come  from  a  aaeondary  buttery.  Ha  imad  Im  eaald  mi^  the 
pink  solnUoo  artificially  by  loaviog  peroodde  af  lead  bi  eomaNroial 
sulphnric  acid,  bat  in  pure  sulphurio  Bold  It  did  not  oooar.  Ibo 
atrangth  of  tba  aolution  was  also  of  importance  ;  with  very  strong 
sdd  be  gat  a  much  deeper  colour.  On  testine  it  be  found  no 
trace  of  mangnneae,  bat  a  good  deal  of  iron,  iu  the  aama  tiBsa 
Mr.  Robertson  waa  a  akHUa  aaalyat^  aad  on  that  potot  be  waa 

probably  rijjht. 

Mr.  Robertson  said  he  had  trie<l  tba eanaapoodlag  ivOB  aaltt 

and  found  no  abKorptioa  iMuidH  at  all 

Mr,  Swlnbnmo  said  he  only  leffrettod  that  Mr.  Robert»*oii  had 
not  veil  more  information  about  copper  and  other  cells  ;  [jeople 
had  been  working  at  lead  a  ^rcat  many  years,  and  he  believed  tba 
tendency  now  wru>  to  turn  to  co|i|ier  as  the  cell  of  the  future. 

Mr.  M.  Immlaoli  mhiI  he  wag  a  eon»ideniblo  user  of  aceuinulator^ 
ikud  judi^m^  from  the  uumbur  of  {jeuple  who  came  to  hioi  with 
ideas,  there  must  be  something  very  fascinating  in  the  subject. 
No  end  of  people  came  to  him  with  designs,  some  patented  and 
soma  not ;  aooMtiaiaa  with  aataal  apiwataa,  aomatiBMa  wholly 
imaginary ;  and  hla  larariabla  aaawar  waa:  Bead  aw  at  yonr 
earliest  oonvenienoe  a  doaan  of  year  eaOa  at  your  own  price,  and 
if  only  half  what  you  promiae  ia  falflUOd,  I  oaa  promise  you  every 
sucoaaa.  Am  thia  aad  seen  going  on  for  some  years,  and  though 
ho  had  given  deaaaa  at  ordera,  bio  had  not  yet  got  the  cells  ;  t£e 
inference  waa  obvious.  He  himself  had  fallen  under  the  spell,  for, 
some  three  years  ago,  it  occurred  to  him  that  the  amount  of  activu 
material  in  the  cell  was  very  small  in  proportion  to  the  total 
weight,  and  he  thought  he  would  try  to  renie<ly  that.  He  pro- 
cured some  solid  perottde  plate,*,  and  at  timt  the  resultH  wero 
marvellous,  but  in  a  sliort  time  tlioy  wore  not  so  fjood,  and 
ultimately  ho  found  they  wouhi  not  stand  at  all.  The  coIIji  nowr 
made  were  very  catiJ<faetory  in  one  vvay,  if  they  were  not  no  heavy, 
and  if  only  manufacturer"  would  give  them  more  output  in  pro- 
portion to  the  weif,'lit  tliey  would  do  all  that  wiie  rofjuirefl.  In  his 
experiments  he  found  that  Lite  uut«ido  coiitact  was  al  iirst  very 
good,  but  it  socD  deteriorated,  and  at  length  there  waa  none  at  aU; 
ao  that  he  came  to  tba  oooolnsioB  that  there  waa  something  mota 
laUaialak  aioffa  aalid,  waalad  botwaan  the  ooadaeter  aad  the  aatlva 
awterial  tiiaa  ba  oovid  get> 

■r.  Barwtf «  DvalM  aaU  the  D.  P.  cells  were  of  the  PlanU^  type, 
bat  they  had  obtained  not  only  the  durability  of  that  type,  but  the 
capacity  which  was  supposed  to  belong  only  to  those  of  the  pasted 
type.  The  cells  be  first  issued  contaiDod  much  greater  capadlgr 
thim  any  thagr  had  ever  been  able  to  aiakeforthaBlaetcioStoiaga 
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CotnpAny;  he  tested  tlic<m  c;uefiilly,  nnd  tiic  CApiicity  wivh  very 
^igl'i  but  thoy  very  .Hi>ori  dolcriornitxL  On  trying  t-n  [ir^wliirc  tliom 
on  a  commercial  ncalo,  they  Uiet,  with  »  number  of  dulionhio,  ;uitJ 
found  that  the  rusting  action  which  took  placo  in  the  oxidif^in^'  of 
tlie  plate*  wii«  vcrydifficult  to  restrain  or  toequalisethrouphniit  the 
battery  ;  but  by  a  nmiil)«r  nf  [irocesMiK  since  iiit  i  LKlnced  ihoy  IiikI 
Overcome  llim  diltiuutty,  and  could  iiuw  form  pUtoa  by  the 
tfaouBAiKl  with  a  very  amaU  pereenUgo  of  failures.  The  plate-^i 
had  boan  in  use  two  yeara,  and  with  properly -made  cellii  they 
hmad  aa  detarioration.  It  showad  horn  hmon  lafieatMl  itiKU. 
thafe  after  many  years'  experitBOBtuigwith  |MtM  plataathey  found 
it  bett«r  to  return  to  the  old  Pblite  oella.  Tha  rate  of  discharge 
WM  (vl«o  very  satiafaotory  ;  ill* Modnotor  wae  slTOply  a  laminated 
atrip,  of  a  very  early  type,  sepontad  by  tha  thin  layers  of  peroxide 
formed  on  their  surface,  and  tha  eorreat  would  therefore  be 
tnken  equally  all  through  the  plateu  inrtiiad  of  taking  it 
oir  at  one  corner,  as  was  the  case  with  paradde  plataa  uone, 
or  ptiitc*  of  [K)rouH  material.  In  the  course  of  his  experiments 
he  lind  entirely  rontitined  tho  f^ratement  of  Mr.  (iorham  in  his 
paper  at  tbe  Uritiah  A-Tioti.iti'ni,  that  the  (;rp«t  enemy  wiw 
sulphate  in  excem,  which  prodiieerl  buckliiii:  If  you  oould  itn|i 
oxcessive  suluhating,  there  would  be  no  bueklitif;  ;  l>iu  if  biittonej' 
ware  allowed  to  run  out,  an<l  wero  luft  under  conilitioiu*  which 
would  produce  excessive  Bul|>ii!itin^',  nothing  would  siive  them. 
Thin  wiL' common  to  all  lejul  batt<tie?,  hawcvcr  mudo  or  Ircutod. 
NN'ith  roj;ard  to  the  specific  griiviLy  of  the  acid,  his  experience  wa» 
th.1t  It  nhould  be  s-oried  according  to  tha  work  required.  For 
lighting  a  country  house,  where  tho  orila  would  be  left  a  fortnight 
or  loafer  withoat  ebMoing',  tlM  apMifie  gravity  should  be 
lo««r«  md  tho  voltago  nwar  alw,  out  tho  capacity  of  the 
oflll  duuld  bo  gfoater.  With  such  oell*  Iho  riak  of  sulpiiatii^ 
would  be  iMa.  On  the  other  band,  if  tfa«  cells  wmre 
to  be  used,  as  some  bad  been  at  a  large  central  station, 
diacbargod  at  about  three  times  the  ordinary  rate  allowed 
for  plates  of  aurh  a  sixe.  then  the  peroxide  was  liable  to  be  reduced 
to  toe  consistency  of  mud  -,  under  such  conditions,  better  results 
were  obtHined  with  rv  higher  «trcfimh  of  acid.  With  regard  to 
copper  cell. he  li.id  a  gooil  tieal  to  do  with  Me.Hhr.'*.  Klwell  i\iid 
Parker  iit  tho  time  the  fO[)|K.ir  celln  were  broiij^ht  over,  and  tho 
return  in  (jro[>ortion  to  the  wei^;lit  wa-i  rcrtauily  j^rcater  than  fmm 
lead,  but  the  iriMitialilo  ditJjoulty  w»»  that  tlie  /Ino  ii[)(jcnrtMl  to 
be  i-uUible  in  the  boliitiijn,  and  unlcof  the  diseh.ir^'c  was  taken 
pretty  soon  aftvr  the  charfjo,  the  cell  ran  itjtelf  rnmiiletely  out  in 
a  Pintjle  iiii^ht.  So  fur  H.■^  he  believefl  no  one  h:vi  been  able  to  irct 
over  that  di^calty,  otberwise  Ibere  would  bts  a  great  future  for 
oopper  oaUa. 

nof.  H.  ■.  Anotnoci  said  this  paper  marked  a 

AtmUm^  OBQcli  In  tho  Ufltorv  of  taaio  nwaninio  batfnrioi  am 
lit.  RbbinHii  vwy  jmparlT  odkd  Unbi  t  tho  term  aaoondary 
hoiloiy  throw  a  eort  of  haJaaf  myatery  round  the  matter,  which  ha^ 
dMnotly  retarted  pragroM,    Thia  paper  would  serve  to  caJl 
attention  to  the  groat  imuortaoce  of^  studying  the  chemical 
ehaoges  going  on  In  theao  colls,  for  up  to  now  the  matter  had  b«en 
almoHt  entirely  in  the  hands  of  electricians,  and  the  chemical  side 
luui  been  to  a  groat  extent  overlooked.   Tho  only  thing  noted  was 
the  interaction  bfitwccn  itulpburic  acid,  the  Icail,  and  thn  fKiroxide. 
It  was  true  tli.nl  cert.iin  peroxidea  of  hydrot;eti,  and  so  on,  wure 
produced  in  tniniito  ([imntity  in  tho  cell,  but  the^e  were  not  Ukcn 
much  account  of,  whercnn  tho  outcome  of  tlie  j)a|>oi  Mi^emexl  to  be 
tliat  these  substjmces  wliich  had  been  to  nofjicctoil  were  really  the 
disturbin<r  iif;oct.s,  and  that  if  the  work  of  tiiOM)  colli<  wua  to  on 
with  crCiit^r  certainty  and  rofjularity  ondcr  varying  conditions,  it 
would  only  be  by  iiinkini;  such  altenition^  in  the  electrolyte,  or 
Otherwise,  aa  would  get  rid  of  ihuati  perturbiug  ulements.  Il  wae  not 
•qoeitioDof  ordinary  chemistry.    This  persulphuric  acid  to  which 
anontioo  bad  been  called  was  a  subetanoa  which  tha  ordinary 
atadotttofabaBiistry  would  prabaWy  havo  do  knowladgoof ;  and 
thonlovo  tiw  very  highest  ofaeadeal  akill  mmk  bo  naod  if  these 
prabtema  wore  to  be  satlelBatarily  eolvad.  Daring  tho  laat  fow  mars 
no  had  been  more  thai)  onoe  oooanltad  ae  to  reoowtnewdmg  a 
'  i  to  those  who  were  engaged  in  working  at  these  cells,  but 
J  enquiries  he  found  as  a  rule  that  tho  pay  ofTered  was 
I  as  an  ordinary  laboratory  office  boy  would  scarcely  accept. 
Tho  idea  was  that  someone  was  required  who  would  make  an 
occasional  analysis  of  tho  (Wroxide,  lend,  riiluhuric  acid,  or  othfir 
raAtf-rial."  eini>loyed  ;  and  it  wb-k  tlio  prevalence  of  that  sort  of 
notion  which  wiL*  an.'^werable  for  so  little  proj^resn  beiiiK  made. 
No  chemi.-ft  h.ad  Kt  himself  to  tho  problem  who  had  been  able  to 
thoroiTfjliIy    master   the    conditions,   and    ntudy    tho  quevStioi> 
from  all  aideK.    If  tliey  had  set  to  work  in  this  cooiitty,  when 
the  cell  w.-iji  tirst  mtroducoil,  an  tho  (.iurm&M  wttru  duin^  now,  the 
bntt^ery  would  years  ago  have  been  in  a  far  hotter  condition 
than  It  was  now.    From  the  chemist's  point  of  view,  he  was  much 
incUned  to  sympathise  with  whaftHr.  Immiach  said ;  for  if  5  iwr 
oentw  of  the  weight  of  the  oetl  WM  of  any  direct  use,  that  was  the 
vary  otmost,  and  it  did  aaem  atraaga»  thenfen,  fehakit  floufal  not 
be  very  much  ligbtoned.   It  was  luao  tBteveetIng  t*  aeo  how  thev 
ware  going  bAck  to  the  Plants  form.   Mr.  RolMTtoOn  moA  he  had 
long  been  of  opinion,  from  a  theoretical  point  of  vietw,  that  that 
was  the  right  form,  and  that  the  peatod  form  was  necessarily 
Imperfect.    The  main  reason  for  mablwg  tho  cell  so  heavy  was  a 
mechanical  ona ;  it  waa  diffioolt  to  oeeara  raffideot  ettOQgth  to 
prevent  the  fdato  fcoea  baekllog  mileia  oneh  dlmemieaa  were 
employe*!. 

Mr.  Dasmond  FlUCerald,  after  coin|ilimenting  Mr.  Kobcrt.-ion 
on  hin  i)aper,  Hai>l  liu  thou(;ht  no  ois>ay  on  ihiSAubiectwao complete 
uideiw  Mime  reference  w.ih  made  to  tiic  fact  that  every  form  of  the 
lead  secondary  battery  wa*  an  o««ential!y  defective  apfwratus  iti  oiio 
electro  I  !if  itiical  reyi]>oct — that,  in  fact,  ii  grejit  blunder,  ilm  iirh 
probably  an  inevitable  one,  was  made  in  their  construction,  and 


that  blunder  was  tho  bringing  into  contact  witli  each  other  ar> 
elcctrulyti!  in  two  hubHtanoes,  so  far  apart  iu^the  electrO'Chemical 
licale  OS  |>ero>tide  of  U-ad  -a!rao«t  thp  most  electrically  no^;ativo 
element  they  knew— ami  lead,  Mhirh  »a.-4  not  far  off  sine  iim<>i>;^-'t 
positive*.  Thi.'i  at  onco  Hug^e.steii  tho  ijuostioo  how  waa  it.  whon 
all  the  elements  for  tho  |>roauction  of  a  volt4i!c  current  of  f^reat 
intensity  wcru  provided,  that  tho  lead  suuporL  wliicb  was  in  con- 
tact with  the  peroxide  was  not  immediately  oxidised  andconsumed. 
.\  iiartial  answer  had  been  given  by  Dr.  Gladstone  and  Mr.  Tribe^ 
and  a  fuiM  name  aleolqr  Meoeio,  Bndto  ud  tiorhaok  Om 
phmonMaoB  bfaoerfod,  wheoevor  a  nieoo  of  Ofdinaty  lead  waa 
oronght  into  contact  with  the  peroxide,  was  that  the  sulphating  of 
the  ooUd  lead  woa  oor^  anperficial ;  and  this  protective  superficial 
coating  of  sulphato  oi  lead  was  the  principal  reason  why  this 
blunder,  as  he  oalled  it,  was  not  attended  with  mora  destructive 
effects.  Another  cause  was,  that  when  you  charged  a  lead  support 
containing  an  active  material  which  was  convertible  into  peroxide 
of  lojid,  the  t<ui<i>ort  wnjf  coattd  with  an  impfrviow*  layer  of  per- 
oxuie.  If  you  cliaiKi'"'  a  plat*.'  carefully,  and  set  it  by  for  some 
weeks,  iil.i  ca|>;iciLy  remainod  .•ilmo-<l  uniilt^rod  ;  but.  if  it  were 
partly  dL<-charL'ed,  and  tho  i)croxido  layer  were  broken,  tho 
deteriorat  ion  ol  the  lead  support  wiu*  very  rapid.  llo  had  an  idea 
of  liiB  own  iii  to  the  construction  of  a  secondary  couple  wiiicli 
would  bo  free  from  the  defe<?t  hn  had  pointed  out,  but  il  was  too 
lat«  to  enter  into  it,  and  he  would  tlierofora  dofer a  deooriplioD  of 
the  lithanydc  to  umats  otlivr  occaaion. 

Mr.  Shlppay  wished  to  say  that  the  Tbmouui  cell  waa  not  the 
invention  of  l)r.  Tommasi,  but  of  Dr.  Woodward,  an  Knglinhman 
livilur  in  Toronto.  Ho  took  it  Farii  to  ebow  a  oortain  firm,  and 
Or.  ToouBiai,  not  knowing  it  wu  patented  in  Fnmoe,  copied  it, 
and  it  was  now  known  to  the  world  by  his  name.  He  had  already 
stated  the  facts  in  the  EUttririaH  and  the  EUelrieal  KtcUus.  With 
regard  to  the  cell  Na  S,  that  was  hia  traotioB  odL  called  in  Vum 
the  "  Atlas."  He  made  a  doublo  peroxMo  plito  iar  tho  porpoeo 
of  giving  a  very  light  cell,  and  they  ware  oOW  being  made  on  a 
large  suile,  giving  200  ampere-hours,  and  tho  current  could  be 
taken  ofT  a«  required.  Cellif  for  lighting  and  for  traction  porjJOifes 
ouL'ht  to  he  coni<t ruct<xi  i|uite  [litterently.  His  id&a  of  a  cell  w.-m  a 
cylinrirical  one,  such  an  was  now  bein^;  coniftructod  at  MensrM. 
(jooMcn'si  workn.  I>r.  \\'i>o.lward  had  arrived  in  Loiulon,  and  they 
would  slioitly  be  able  to  -how  a  cell  to  tlie  .Society  of  AtI»  of  from 
S.'.iO)  to  4,tX>)  amjiere  hourt!  ;  tliey  were  from  lift.  t«  8ft. 
hi|;h  for  larf^e  central  i*tat:on  work,  and  ."iff.  or  4ft.  diameter, 
[lerforateif  yo  that  the  acid  went  throuL'h  the  entire  plate,  and 
»borL  -  circuiting  wtu  aiiuoKt  mipoiuubl&  Ue  regretted  that 
he  had  not  been  able  to  send  Mr.  Robertaon  particulars  of 
these  oella,  but  the  patauta  ware  than  pending,  and  he  could  not 
do  oei,  httt  ho  ehooM  tiew  bo  hitpfis  to  gt«»  J(r.  Boborteon  *a» 
information  he  required.  There  were  two  odOe,  a  oombfnatlcn  of 
the  (Mbson  and  the  Woodward,  which  ho  booertly  believed  would 
do  all  tliat  was  required  for  traction  pnrpoaeo.  The  weight  of  the 
cvlindricnl  cell  would  be  about  35  per  cent,  less  than  the  E.P.8b 
The  negative  plate  wan  lormod  of  lead,  which  was|poured,  when 
melted,  over  salt ;  then  the  nalt  was  dissolved  out,  and  then  it  was 
filled  with  a  combination  of  various  chemicals  which  he  ooold  not 
mention  at  prejsent,  which  did  not  in  any  way  aflTcct  it.  The 
[►croxide  ptate  wiw  of  the  Fame  t.\|>e,  mi  airanfjoi  that  it  could 
not  fall  out  ;  and  he  l>el{cvLtl  it  would  not  buckle.  The  load 
formed  by  the  palt  proccf.'i  wan  i>ur«)  spOOgy  lOMtU  Whloh  OOOld  IM 
cut  into  .-E ri)>>-i  ol  any  sixe  required. 

Mr.  W.  B.  PateliaU  said  be  believed  the  Corrt-iis  ^rid  was  tho 
one  sci/x)d  by  the  CJerman  fJovernmeni,  ami  turnod  out  of  the 
Frankfort  K.^hibitioii,  a*  it  wu.*  thoiit;ht  to  be  an  infrintjement  of 
ttie  Generui  IViL  Olficii  (talent,  but  it  was  i-iially  Mr.  Sclloa'fi  Kfid, 
and  waa  now  used  for  the  nea^tive  in  the  General  Post  0mC0| 
but  not  tho  dtscbarging  plate.  The  Tudor  platea  were  roaUy  boti- 
njnux\,  both  i>u;'itivu  ami  n»;ativeb  In  the  General  Poot  Ottoo  the 
l>:iHitive  {.late  »a«  iKactioally Ifao  «klBe  00  the  TodOT;  Infetotho 
negati  i  e  it  was  really  tho  No.  4  grid,  wMeb  gave  a  perfeoe  B0|^««k 
OS  far  as  ho  knew  at  present.  As  menttoned  by  Mr.  King  letb 
winter,  the  negative  plates,  when  some  18  months  or  two  years 
old,  began  to  ebow  signs  of  shrinking,  and  with  the  ordinary 
form  of  square  pellets  they  would  fall  away,  but  with  the 
lattice  grid,  the  more  it  shrank  the  tighter  it  became.  Dr. 
Oliter  T/cxlpe  had  iiointcd  out  that  there  were  three  ways 
in  which  a  cell  could  break  down  ;  it  could  fail  from  a  defect 
in  the  |l^1^itl^e,  the  negative,  or  tho  electrolyte  ;  and  ho  held  Dr. 
.Seliuv>t/s  would  breakdown  from  the  latter.  Any  jelly  or  sawdust, 
H-  anyt.hing  which  prevented  tiieditfusion  of  the  olect^I^tOi  wonld 
eventually  break  down  the  cell,  because  tliiO  Olnng  aad  ooneOB* 
trated  on  tho  plate  and  corroded  it, 

Mr.  KobertaOQ.  in  rcgily,  ri.iid  he  h.vl  (.aken  the  Fauru  coll  a.i  the 
type  of  lcad-past«d  battetios,  because  the  date  oi  the  introduction 
of  tlib  cell  morkod  an  epoch  in  tho  manufacture  of  reversible  bat- 
teries. In  tlio  Kircholf  cell  the  plates  were  platinam,  and  therefore 
it  was  not  altogether  re[ifeaaiitativ«  of  \mA.  ooUe.  Ho  hod  oeod 
iraproveuonte  simply  in  thoPUenkOttetatoaning,  and  moot  not  ho 
understood  OS  recoinmondlBg 01^  IMTtiealariBitke.  He  had  failed  to 
set  any  more  inforiuatioti  aSoat  eop|ier  edia  than  he  hod  givou. 


Diminution  of  weight  waa  of  course  the  great  pointy  and  ho  Soiled 
when  they  knew  more  about  what  happened  in  a  cd]»  ilM^wmilabo 

Abt>:i  to  construct  them  better  ;  at.  [iresent  they  were  working 
good  deal  in  the  dark.    A  ^  cry  small  portion  of  the  weight 

waf  active  material,  and  the  ditfienU.y  had  always  been 
I  hilt  you  must  have  on  much  more  material  thfin  you  could 
uee.  Mr.  Drake  had  confirmeid  his  view  that  the  strength 
of  acid  Hhould  dei^eiid  on  the  work  to  be  done.  For  a  high 
rat*  of  discliarue,  he  boliovctl  in  a  hi^;h  »|)e<^ific  ^'rf»vity,  because, 
hj  '.1  i;rl,         ynj  did  not  get  such  a  larp.i  pn  i[ .  ;rt  i  nn  it  hydrogen 

dioxide  formed,  bboagh  on  leaving  it  to  stand  at  rest,  the 
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fxTKuliihurir  ncifl  would  break  up,  probrxWv.  and  form  hydro 
dioxide.  With  dilute  acid,  roufjhly  fj^aViiit:,  two  third ■<  of 
tho  utid  «a»  hydrofTRTi  Hioiidp,  whirh  wn--  uiidnititj;  the  work 
you  were  doin^'  in  ohiir^iiij,'.  atid  tho  naiiiu  tlun^:  apphwl  in 
diachargitig — yon  i^c'T■^.■a^(:<l  thr  rate  at  wliirh  the  cell  would  run 
down.  InrrciiHiiitr  the  fltreii[;ih  of  the  nrid  itiorfji«'j«!  tho  tc'tal 
quantity  of  active  hydrouew  (ormud,  but  tho  projKirt-.oii  of 
hydrm^on  dioxide  in  it  decreaaed.  Sinre  the  [>a[wi'  wiu»  wniton, 
be  bad  bod  an  opportunity  of  making  ux^^siiucuUt  uu  some  oi  Mr. 
ftaaalcn^ciUi, which  coBfirmed  theviewii  put  forward  in  tlie  i^iper 
fram  clwontiad  (wnsideralioM.  The  deocity  of  llie  odd  in  tbo  celLi 
tested,  when  fully  ehargfld,  wa*  about  lJSUO,anA  tbtir  oontained 
practically  no  hydrogen  diojcide.  Hi*  4iffioaIty  nMotiooed  by  Mr. 
Fitztierald  had  been  felt  for  Bome  time,  but  it  was  malal*  «  quM- 
tion  of  ooBt.  He  wished  him  evary  ■uooeas  with  hi*  ntliaiMide 
cells.  He  wan  oblifjed  to  Dr.  Arawtnuig  for  UU  npprccintive 
criticijim,  and  to  Mr.  GBilppay  for  tlio  information  ht  h.id  gitm. 

The  Chairman  then  pro[icwod  a  vote  of  thanks  to  Mr.  Robertson. 
He  had  had  optxtrtunities  of  watching  the  care,  xcal,  and  dotcrmi- 
nntinn  with  which  the  .•«uthor  had  attacked  tho  question,  for, 
OjtniiiL'  as  hcj  did  with  ii  .-troijg  recommendation  from  Prof. 
Armftron;^',  hf  hiui  ^t'i-iL  pleasure  In  placing  at  his  dis{iosal  all 
tlio  tcRourcL'^  of  the  I'ost  Office.  For  yeani  {last  they  ha<l  been 
tiio  mu?'t  tji\rnc--'t  itdvocates  of  reversible  batterioe  for  \»rious 
purposp^  Thi  y  liod  u«ed  thctn  for  electric  lijjhting,  and  wore 
now  usirijf  thorn  to  a  Krcat  extent  for  the  ttdpfrraphs.  The  whole 
system  (jf  telf^raphy  hetwccn  ihi.i  i-oiiniiy  uiicl  tf>o  Continent, 
including  the  telephone  t.u  l'jui»,  vva»  wuikod  hv  these  batteries, 
•ad  he  hoped  f;rauuaUy  they  would  drive  out  of  the  field  alto(^thor 
th«  pHmwry  batteriei.  At  prest-nt,  however,  tbey  tilill  bad  :H),UOO 
of  tbew,  ao  that  thero  was  a  Dig  field  for  tiii*  very  wnful  •p^mrntus. 
Botow  many  yeara  wtn  ont,  h»  Mt  nm  tiwt  theoo  'M\»io 
batteries  would  be  redueod  to  ono-tentb  of  tho  nnmbor,  by  the  aid 
of  secondary  batterlM,  and  with  (pofti  ooonotny.  Mr.  Kol)erti<on 
bod  not  dealt  with  one  very  important  point— viz.,  the  ehemico- 
mechonical  cause  of  bucklin£r,  which  was  one  of  tho  great 
troublee  which  chemists  ou);nt  to  attack.  He  had,  however, 
cleared  up  many  difficult  points,  and  they  had  certainly  learned 
that  wh*f«ver  was  produet-^I  by  one  man  as  hif<  invci.tirm 
W!iH  i mm Ltl lately  claimed  hy  fomrono  nl^e.  That  hlio«>-d  Ikhv 
able  men  all  over  the  world  v.  era  direfiin;,'  their  attcntinn  to  this 
matter,  and  endci;i\ ourini;  to  mho  the  iiiygterios  of  this  nir-trii 
mont,  which  [iromiHed  to  ie\olutiQiii*e  the  practical  application  of 
electricity.  .XMotht  r  iniint  «  hieh  might  have  been  referred  to  was 
tlie  proctidil  uKi  u:  .".jdium,  of  hich  he  mipht  pivo  nn  instnnce. 
In  May  lost  it  wan  ir[xirffd  to  him  thot  there  «crf '.'s  K  I'.S, 
L  cells  terribly  sulpliutwi,  all  covered  witli  h-Mii  >iulpliiii<u,  aiui 
Tariona  attempfai  to {jpet  them  into  working  order  were  mode  with- 
ont  anooMt.  Tboo  a  uloratod  wdation  of  carboaate  of  soda  was 
addad,  oboot  half  •  plat  to oaeh  coU,  aad  at  onoo  (ho  wbola  ditii 
cttlty  dtaappaand— tho  battoty  wa»  got  into  ordar  aad  hud 
workcfJ  sneMatfolb  ev«r  aiiMW. 

The  votoof  thankawaa  oarriad  ananimoiialy,  a»d  tho  mooting 
adioumod. 

Mr.  Robectaon  exhibited  aame  tine  crystals  of  persulphate  of 
aauBoniuai  and  potaaafaun,  pmnared  by  Dr.  UarahaU  in  tbo 
chemical  laboratory  of  Bdinhmgli  Uolvaraitar* 


BLBCTRIC  UGHTING  OF  CARDIFF. 


The  following  ii  the  roport  nfeimd  to  in  our  iatiie  of 

November  27  : 

To  the  Lighting  aud  Electrical  Committee. 

In  pursuance  of  the  resolution  passed  by  the  Lighting 
and  Elaetriml  Committee  on  tiie  2l8tda.j  oi  July,  1891, 
TOUT  mb-oouBiHIee  (whh  the  exoeption  m  the  eudnnan, 

Mr.  Councillor  Vaiighar),  .iccompanicd  by  tho  town  clerk, 
the  borough  cnf,'incci-,  and  Mr.  W.  H.  Mo-s.scy  (tht; 
electrical  engineer  appointed  by  tbo  Corporation),  h;ive  to 
report  that  tbey  vi.'^it^d  London,  Deptford,  Batfa,  Havre, 
Paris,  Brussels,  Antweip,  Colt^ne,  and  Frankfort,  with  the 
object  of  obtaining  the  latest  available  inforni  ition  as  to 
tho  progress  of  electric  lighting,  and  the  application  of 
electricity  to  geneial  industi  ial  puqwse-s. 

The  members  of  your  sub-committee  (and  iu  thi.s  relation 
ihe  tonn  iadudes  the  officials  associated  therewith)  have 
held  niimeraai  meeti^ga  in  Oardifi^  London,  end  elae  where, 
ftt  wtiMi  they  heve  had  the  adventage  of  diteoning  the 

qticstinn  generally  with  some  of  the  mn;t  distinguished 
electrical  engiuaers  and  scientists  engaged  in  the  particular 
class  of  work  to  which  the  eab-ooannittee  have  heen  deeired 
to  (arn  their  ettentko. 

Tour  Bub-eommittee  bee  everywhere  been  received  with 
the  t;reate«t  courtesy,  and  every  dis{Kjsition  ha.^  l:iecn  mani- 
fested to  put  them  in  possession  of  the  fullest  and  most 
trustworthy  infonnntioa  with  regpid  to  the  developnunt  of 
electrical  science. 

At  various  points  in  the  course  of  their  travels  upon  the 
Continent,  yotir  sub-committee  have  found  that  deputations 
from  other  important  ciUea  and  boroughs  in  this  country, 


and  eleo  Icon  Qbugow  and  Dublin,  have  been  engpged  en 
nmibnr  errand*  of  enquiry  and  inveatigation. 

Your  sub-coramitlee  regret  that  they  had  not  the  oppor- 
tunity of  meeting  and  exchanging  notes  with  any  of  the 
memherH  of  such  deputations,  especially  a.s  some  of  them 
were  placed  in  a  position  to  devote  more  time  and  mooey 
in  extending  the  scope  of  their  eoqniriee  than  your  anb- 
committee  telt  warranted  in  doing. 

It  still  remains  for  your  sub-commitiee,  Ijcfore  sending 
in  their  final  report,  to  visit  two  or  three  largo  northern 
bonKuhs,  the  munioipal  authoritiee  of  which  have  already 
embariced  in  eleetrieal  enterprise,  and  front  vhoee  enmple 

Cardiff  may  learn  |>os.sil>Iy  what  to  aTOid  aa  WtU  M  vhafe  to 
iidopt  iu  matters  of  detail. 

The  conclusions  that  your  lub-eommittee  have  so  far 
arrived  at  are  that  the  promiie  of  advantage  to  the  OOD- 
mut)ity  at  large  to  be  derived  from  the  development  and 
application  of  electricity  in  the  future,  is  such  that  a 
prudent  municipality  will  not  allow  the  control  of  what 
must  practically  be  a  monopoly  to  pass  into  the  hands  of 
any  private  individual  or  company  established  for  the 
purpose  of  profit.  This  is  altogether  apart  from  the  aUU 
jiravcr  coiisidotatioii  of  allowing;  any  chi-r  l"xly  than  the 
Corporation  to  cuiue  into  the  borough,  armed  with  parlia- 
mentary (iou  ei»,  to  teerup  the  etreete  and  pavemaiti  of 
the  Corporation. 

In  order  to  secure  the  control  of  the  supply  of  electricity 
in  the  borough,  it  is  incumbent  on  the  Corpontion,  within 
two  years  of  the  granting  of  the  provitiomu  order  (July  3, 
1891),  to  put  dosvn  works,  and  be  prepared  to  supply 
electric  cunent  over  a  certain  compulsory  area,  which  nuij 
roughly  be  defined  as  embracing  the  portions  lying  between 
WestgatoHitreet  to  the  west,  Working-street  and  the  Hayei 
to  the  east,  Castle-street  and  Queen-street  to  tiie  north,  aad 
Custom  House-street  to  the  south.  It  has  been  estimated 
that  mains  can  be  laid  and  works  established  within  the 
area  itself,  at  a  cost  of  about  £30,000.  Your  sub-committee 
are,  however,  oi  opinion  tlutt  whatever  works  are  laid  down 
should  be  designed  not  only  to  supply  the  eleetrio  eurrent 
in  the  compuK'>'  v  irea,  but  also  to  form  the  nucleus  of  a 
bUpply  sUitioii,  capable  of  ()ro(]ucing  the  whole  of  tha 
electric  current  likely  to  i>e  required  throughout  the 
borouj^h  fiuring  the  term  of  the  provisional  order — via.,  43 
years.  In  selecting  a  site  for  permanent  worim,  it  ie  of  the 
highest  impoitanoe  that  there  should  be  proper  communica- 
tion by  Aiding  with  a  line  of  railway,  for  the  sake  of 
obta  t  il  -  cheap  coal  (in  respect  of  which  Cardiff  ha.^ 
immensu  .idvantagea  over  London  and  other  places),  aitd 
also  access  lo  an  unlimited  supply  of  fresh  water  for  con- 
densing and  other  putpoeee.  Saeh  a  aita  the  eub-oommittee 
believe  eould  be  obtnoed  in  the  neighbonriiood  of  the 
Dumballs,  adjoining  the  timber  pond.  This  site  is 
sufficiently  near  the  compulsory  area  to  enable  the  lighting 
of  that  area  to  be  carried  on  at  very  little  more  cost  than 
has  already  been  eelimated,  and  what  is  pwrhane  of  equal 
importance,  by  means  of  eleetrieal  eorrenteof  only  nodente 
prcs.siu'Cs. 

The  members  of  the  Corporation  arc  doubtloss  aware  of 
the  ditl'erunce  between  incandescent  and  aic  lighting,  Tho 
one — incandc.scent  or  glow  lamp — is  generally  utilised  for 
domc(>tic  purposes,  and  the  other — the  are  light — ^for  street 
lighting  and  the  illumination  of  large  areas,  such  as  railway 
stations,  manufactories,  and  workshops.  A  different 
electrical  pre.s-sure  is  generally  used  for  each  of  thesd 
methods  of  lighting,  what  is  called  the  low-tension  current 
being  employed  for  domestic  purposes,  and  high  tension  for 
arc  lighting,  or  foT  primary  transmission.  Wiyioutgpiilg 
Huo  any  tecbnieal  details,  it  may  be  broedly  stoted  that  lor 
economical  reasons  high-tension  currents  are  necessary 
when  it  is  required  to  distribute  electricity  to  long  distances 
or  over  large  areas.  It  has  alrea<ly  been  demonstrated  that 
this  high-tonsion  current  can  be'  tcanefocmed  into  low 
tensioa,  and  thne  made  available  for  fneandeeeent  l^hl&v 
by  a  very  simt)le  apjilianco  ;  :it;d  yntir  •'nb  rimmittee  are 
hopeful,  from  what  they  saw  at  KiiiokfurL  aud  trom  what 
they  gathered  in  conversation  with  electrical  engineer* 
abroad,  that  this  transformation  can  be  accomplished  in  an 
economical  manner.  In  that  ease  it  ie  obvious  that  the 
most  practical  method  of  lighting  a  scattered  district  like 
the  borough  of  Cardiff  would  be  by  concentrating  the 
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machinery  in  one  spot  and  distiibuting  the  electrical  energy 
at  a  Bufficientlj  high  pmsora  ovir  the  given  area,  eucb 
current  to  be  tntnrformed  m  tuid  whan  reqnired.  The 

objection  to  high  tm-inn  rtirrei:t  rrTi°i'!fH  principally  in  the 
danger  to  life  ai.il  jtiijjjciLy  wiach  unprotected  Ciibles 
having  such  currents  arc  likely  to  cause.  By  a  proper 
system  of  insulation,  and  laying  the  cables  underground, 
however,  thia  aan  he  entirely  obviated,  but  the  higher  the 
taosion  the  greater  is  the  cost  of  insulating  atid  providing 
safety  appliances,  and  that  is  one  reason  why  your  sub- 
committee call  s))ecial  attention  to  the  moderate  pwiwras 
likely  to  be  requiied  for  distribution  in  Cardii!. 

Aaanming  that  tiie  Corporation  decide  to  undertake  the 
mpplj  of  deetricity  throughout  the  borough  of  Cardiff  and 
to  eatebliab  one  principal  station,  the  matters  they  would 
have  to  take  into  consideration  in  relation  thereto  would 
divide  tbemselvM  into  throe  main  branches — (1)  street 
ligbtii^  (9)  domartie  lig^tiqg  and  Aapa,  (S)  aopiiijr  of 
poww. 

Snmr  Lioutinu. 

The  l>cat  examples  of  street  lighting  that  your  sub- 
oommittee  have  inspected  have  eonaiated  of  a  combination 
of  arc  lighting  and  gas,  such  aa  ia  aeen  at  Bniaaela  and 
Fkris. 

Your  subcommittee  arc  of  opinion  that  a  somewhat 
similar  arrangement  would  solve  the  difficulty  with  regard 
to  lighting  the  main  streets  of  Cardiff,  and  that  by  this 
method  such  atreets  within  the  compulsory  area  conUT  at  a 
reasonable  cost  be  lighted  as  brilliantly  as  the  streets  of 
any  city  or  capital  in  Europe.  Your  sub-committee  would, 
however,  sugfjcst  that  in  order  to  accoinpliBh  this  end  ii 
would  be  necessary  that  ibo  electric  lam{>s  should  only  be 
run  from  dusk  to  midnight,  at  which  hour  they  should  be 
aaitiiiguiahed,  and  the  otdioujf  gM  lamps  lighted. 

Appended  to  the  report  w  a  statement  by  the  borough 

engineer,  showing  exactly  what  the  cost  of  lighting  the 
Streets  of  the  compulsory  area  by  gaa  is  at  the  present 
moment,  and  what  he  estimates  it  would  bo  in  the  manner 
•uggaited  by  the  aub-oonunittee.  At  Bath  the  are  lampa 
are  eo  far  apart  that  the  effect  which  otherwiae  nriffht  he 
produced  is  seriously  impured,  and  such  a  method  ofstreet 
illumination  would  not  commend  itaelf  to  the  ratepayers  of 
the  town  of  CardifT.  In  Bath,  even  with  what  your  sub- 
committee oonaider  inauffideot  lighting  by  electricity,  the 
coat  to  the  local  authoritfea  haa  been  increaied  by  JB1,600 
per  annum  over  what  was  formerly  piid  for  gas.  The  best 
examj)!e  of  electric  street  lighting  that  your  sub  committee 
have  seen  in  England,  is  that  carrietl  out  by  the  Brush 
Company,  in  Queen  Victoria-street,  London,  where  the  arc 
hnpa  are  plarad  at  an  average  distauce  of  nearly  45  vards 
apart  The  yearly  cost  of  each  lamp  is  £26,  and  the  charge 
for  lighting  this  street  is  therefore  at  the  rate  of  about 
Xl,U0O  per  mile  per  annum.  In  thia  eaiOb  >•  at  Bath,  the 
lamps  are  run  from  duak  to  dawn. 

DOMRSTIC  LlGHTINO  AND  ShoK5. 

Aa  the  result  of  very  full  enquiries,  it  appears  at  pneent 
that  efTective  tlomestic  lighting  by  incandescent  lamps  cost^ 
two  and  a  half  times  as  much  as  gas  lighting  -light  for 
light,  and  hour  for  hour — and  in  some  places  the  cost  is 
even  ^eater  than  this.  Vet,  notw^ithstanding,  your  sub- 
eoDumttea  found  that  ererywhore  incandeseeot  lighting 
wia  in  peat  and  increasing  demand  ;  and  there  are  eogent 
reawHia  nr  tbfa  demand,  for  experience  Aaw»  that  in  private 
houses  electricity  is  not  only  a  light  of  luxury,  but  also  a 
light  of  health.  As  regards  public  buildings  and  business 
premises  filled  with  expcn-^ive  goods,  economy  is  indirectly 
effiacted  throiwh  the  absolute  freedom  from  noxious 
^papoors  and  imier  destmetiTe  prodnete  of  eoulnutaoD  ; 
therefore,  by  the  use  of  electric  lighti-i  -  -n  l-r-i  of  gas,  the 
shopkeeper  saves  his  goods,  andthecomuiusaiy  its  treasures 
and  artistic  decorations  ;  and  as  against  the  extra  propor- 
tionate cost  of  electric  light  is  to  be  set  the  economy  which 
can  be  effected  by  the  much  greater  ease  with  which  the 
light  is  turned  on  and  ofT,  .so  that  the  lamps  themselves  are 
not  kept  continuously  burning,  as  in  the  case  of  gas.  In 
private  dwellings,  this  is  of  the  greatest  important--  Fm 
iaatatice,  when  persons  move  from  room  to  room,  tbey 
instinctively  Operate  Uie  switches  conveniently  fixed  near 
the  doorwiya,  and  w  oae  the  ligbts  only  wken,  ai^  ami 


where  they  are  actually  refjuired.  In  the  same  way  in  a 
bedroom,  lights  need  not  be  kept  burning  all  night,  because 
the  room  can  be  instantly  iiluminaten  by  turning  on  a 
switch  near  the  bed,  and  dius  the  consum[>tion  oi  eloctrie 
current  only  occurs  when  absolutely  necessary. 

In  London,  some  of  the  companies  are  being  worked  at 
a  profit,  whose  business  consists  almost  entirely  of  the 
supply  nf  low-tension  enmnt  for  iMudescent  lighting. 
But  it  will  be  scarcely  necessary  for  jnoiir  mb-oommittee  to 
say  that  the  stations  of  these  companiet  are  litaated  in  the 
heart  of  the  wealthiest  district.s,  where  great  mansions, 
clubs,  and  hotels  are  concentrated,  and  where  the  demand 
for  electrie  lif^ting  is,  perhaps,  ten  times  as  much  a.n  it 
would  be  ovtr  «n  eqtial  area  in  CardiflL  Aa  an  illustration, 
yoor  anb^omniittee  need  only  mention  that  eomeof  the 
clubs  in  Pall-mall  and  ne^bhourhood  apood  OTCir  £1,000 
a  year  upon  the  electric  light. 

SvmT  OF  Pownt. 

At  Frankfort  your  sub-committee  witnessed  a  most 
interesting  example  of  the  ease  and  economy-  with  which 
motive  power  can  bo  transm&led  over  long  distances.  At 
Laufien,  about  110  milea  away,  a  waterfeU  operated 
dynamoe  from  100  b.p^  to  300  li.p.  The  energy  waa 
transmitted  through  bare  overhead  wires  earned  on 
insulators  to  the  electrical  exhibition  at  Frankfort,  where 
it  was  used  for  lighting,  and  also  for  driving  motors  for 
working  pumps  and  other  machinery.  Your  sub-committee 
were  infermed  that  the  loss  in  traoamtaaion  over  diia 
enorrnnm  di>t,i:ice  T.-:\n  less  than  10  per  cent.  They  also 
saw  MUQioroui.  f.ijcLric  motors  varying  in  power  from  tiny 
instruments,  suitable  for  operating  drills  used  by  dental 
surgeons,  up  to  motors  for  working  large  printing  machines, 
and  heavy  tools  used  for  indiutrial  enterprises,  and  other 
works  requiring  eonaideiable  power.  The  resujt  of  your 
sub-committee's  enquiries  satisfied  them  that  the  electrical 
motors  are  being  extensively  used  both  on  the  Continent 
and  in  the  United  States  of  America,  and  that  a  consider- 
able revenue  is  likely  to  be  earned  in  the  future  hy  eentml 
atatifflOB  aupplyiog  electiioity  for  both  light  and  power. 

Tour  aub-committee  also  witoeesed  a  most  efficient, 
simple,  and  economical  method  of  working  tramways  by 
electricity.  In  this  in»taiice  the  wires  were  carried  over- 
head upon  very  simf^e  and  not  inelegant  supports,  which, 
as  far  aa  yoor  sub-oomnittee  could  judge,  would,  if  raised 
a  little  h^her,  affind  no  obstroetioB  to  traAe  on  oonntoy 
roads,  and  it  is  probable  that,  in  some  of  the  eiT^iirbK  of 
CardifT,  a  Bimilar  arrangement  might  with  advantage  bo 
introduced,  as  is  the  c:isc  in  Leeds,  where  just  outside  the 
town  an  electrical  tramway,  worked  by  overhead  wires, 
is  on  the  point  of  being  opened  with  the  sanction  of  the 
Tk>ard  of  Trade,  at  the  request  of  the  local  authorities ;  but 
there  are  numerous  reasons  why  no  system  of  overhead 
wires,  however  economical  and  efficient,  would  be  tolerated 
in  the  streets  of  a  large  town  like  Cardiff,  and  consequently 
some  method  of  underground  distribution  will  have  to  be 
devised.  Your  subcommittee  have  inspected  the  varioni 
systems  in  operation  in  London  and  on  tbe  Continent,  but 
having  regard  to  local  conditions  and  to  the  special  require- 
meute  of  CardifT,  they  have  not  yet  seen  anything  which  thev 
could  recommend  the  Corporation  to  adopt  without  modifr- 
cation.  The  borough  engjnoBr  and  Mr.  Masaey  are  going 
very  thoroughly  into  this  matter,  and  your  snb-eomonttee 
feel  sure  that  s  inntbiTig  worrhy  of  acceptance  will  be 
designed.  The  &auiu  ituiaikii  apply  to  more  simple 
questions  with  regard  to  the  i)recise  kind  of  machinery  and 
appliancfls  to  be  adopted,  and  other  details  of  tbe  coostrue- 
tional  portion  of  the  works  which  they  consider  it  would 
be  best  to  adopt ;  but  they  hope  to  deal  with  these  matters 
fuUv  very  soon  after  they  have  completed  their  enquiries. 

Dated  the  30th  October,  1S91.  P.  W.  Carsy  (chairman 
of  sub-committee) ;  LASCKtLKS  Carr  ;  J.  L.  Wheatlky 
(towB  clerk) ;  W.  Harpur  (borough  engineer) ;  Wm.  U. 
Massky  (electrical  engineer  appointed  by  the  Corporation), 

County  Borott.h  of  Cardiff— Elkctric  Lighting. 

.Statement  by  borough  engineer  of  present  cost  of  lighting 
I  (M:i[iulscry  area  by  gas,  and  estimated  cost  of  lighting 

j  same  area,  partly  by  dectric  lighting  and  partly  by  gas,  as 
recommended  by  report  of  awoommittee^  dated  uokAer 

I  30. 1891. 
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The  rtreeto  comprised  in  the  eompulsory  arw  m  at 
preeent  lighted  by  means  of  the  following  lamps — ^rii. : 

£   B.  d.  £   8.  d. 

Three  laOcp.  liuapa  at  12  10  0   ...     37  10  0 

One  130-c.p.      „    „   13  6  0   ..      13  6  0 

Seventy  100  c p.  „   6  17  6   ...   481  S  0 

Ooa  lOO-cp.     .,     ,.   7  10  0  ...      7  10  0 

FlveSO^p.      „    „   0  0  0  .„  MOO 

Tmolfi'-BtaMlO^.pi.indinMyetnefelmpe  2  If  0  ...    01  4  0 

Total  rout  {ler  annom  £650  H  0 

To  light  the  a&me  streets  luixly  by  electricity  and  partly 
by  gas,  in  the  manner  recommended  by  the  sub  committee, 
(be  borough  engineer  estimates  the  coet  as  follows  : 


Sixty  electric  Arc  lamp«,  burning  from  ranvk  £  s.  d.  £  ».  d. 

to  midnight  at                                       12  0  0  720  0  0 

Biehty-two  ordinary  street  lamp*  bqminK 
from  midnight  to  dziss  n  itt  firesent  rate  m 

prices,  at                                             1  12  3  1B6  10  6 

Twelve  ordiimry  UinpH  burning  from  sunset 

to  dawn  an  at,  present,  at                              2  16    0  33  12  0 

Two  lOO  r  p.  lamp-s  barninpa.s  at  present,  at    fl  17    6  13  16  0 

Onel30-c.[j.  lump  buriiini;  aM  at  [)ro»c-tit     .  -  12  10 

Two  fiO-cp.  lam^ie  burning  as  at  prenent,  at   6  0  0  12   0  0 

Estimated  cost  per  annum  ..,.„.....„.. ........  £948  13  6 


W.  iiAHPVB»  fioroiiKli  Eaginflor. 


THB  RLBCnnC  U6HTING  OF  STDMBT. 


LECTURE  BY  PROFESSOR  THRELFALL. 

Hm  remarks  on  the  subject  of  elactrio  luhtine  of  Sydney 
wUalt  I  have  the  honour  of  making,  «(•  eddiMaed  neither  to 
ttie  export  electric  engineer  nor  to  the  person  who  is  wholly 
witboat  inforraatioii  regarding  eleetrieal  matt«rs.    Anyone  at 
dieege  of  20,  or  over,  who  ia  without  a  rcugh  idea  of  the  vioilu» 
opirmuLi  of  a  steam  enMpne  would  be  generally  considered  t^) 
be  an  ill-educated  pmoo,  ttod  azaetly  tha  aame  eritkiam  ia 
appUoabletoai^mMlMwof  tbetUi^gaiMmtion  wbowignoraitt 
el  the  gmeial  priiMipleB  ol  the  minliiiMie  hf  whiofa  eleofatio 
onmntoanpRMnood.  I  eliall  tmmn,  thaieieie,  that  Hwe  who 
are  kind  enough  to  e«M  ban  to  IMM  to  aw  me  poeened  of 
this  element  of  education,  n  t  wetv  addiwaing  yon  on  lome 
point  in  classical  archnHilogy  you  would  probably  consider  that 
you  ought  to  feel  hurt  and  insulted  if  I  prefaced  my  remarks  by 
a  il-sHitte  of  Creuk  or  Roman  mythology  ;  and  I  believe  the  time 
Hm  now  intme  when  a  man  ought  to  feel  still  munj  insulted  by 
tho  implication  that  heisignoniiit  of  thi!  primriples  of  a  dyiiaun) 
machiutiur  iuuandescent lam^.  I  n^vy  tins  .tftcr  full  consider»Ut'U, 
and  with  the  knowledge  aoiuircd  nftcr  tiva  years'  experience  of 
the  puUio  examinations,  that  gtiiiunU  oK>iiieutary  iuformatiuii 
with  regiird  to  physical  phenomena  is  at  ft  lower  ebb  in  this 
colony  than  in  Queeuslaud,  or,  I  believe,  in  nny  other  corner  of 
theglobo.  The  jirohlem  we  have  to  face  to-ni^'ht  Ii.ir  hltle  to  do 
with  tliu  gL'iiLTation  of  electric  energy,  or  witli  itB  conven»i<m 
into  liKht  in  tho  lainpB.    Wu  aro  solely  conceniLil  with  a  con- 
nidcralion   of   the    best   way  of   getting  th*'  electric  energy 
generated  in  tho  stnlious  ujj  to  tho  Lunps.     We  may  hope  for 
Suiiie  iniiirxvenient  in  our  en[;iiies,  atul  au  alfUOBt  iinlelinite 
improvement  in  our  lanipb,  biit  the  liyiiaino  of  to-day  i»  nearly 
a  perfect  machine,  in  which  only  ii  very  iiisignifioint  amount  of 
improvement  is  possible.    The  great  problem  la  how  to  get  the 
energy  to  the  lamps  most  economically.    Before  I  go  on  to 
describe  in  detail  the  anrangenients  which  have  been  proposed 
to  the  City  Council  by  Colonel  Onekaell  and  myaelf,  I  must 
clear  the  way  by  some  prelimineiy  atetement  of  the  oonditiuiu 
to  be  fulfilled.    At  present  we  may  say  that  there  are  <mly  two 
classes  of  lamps  in  the  market — the  incandescent  and  arc  lamp. 
Tho  former  is  mnoh  leas  economical  than  the  latter  where  great 
illumination  ia  required,  and  consequently  we  have  recommended 
that  the  streets  marked  red  in  the  map  before  you  be  lighted 
)w  «co  lampa.    Now  it  so  happens  that  lighting  by  arc  hunpa  is 
tm  nest  auuple  md  atmighnorwacd  job  we  electrical  engineer 
•rar  haa  to  laoo^  biOMiio  it  i»  not  oomplicated  hj  maj  great 
jj^Hmliy  in  duMMing  an  eoononieil  eoaductor.  An  avange 
■ID  hnp  takeaaGaiit  10  ampwH  with  fiO  volts,  or  naea  about 
BOO  watts ;  or  takiiig  loessi  into  agaooDt,  the  engines  \n  an 
dMtrie  U|^t  atntioa  mart  dovefco  aetritr  •  bono-power  per  arc 
lamp.   Such  a  lamp  givea  an  of  imuMr  leea  than 

1,000  standard  candles,  and  for  soma  strange  and  obaoare 
reason  ia  often  described  aa  a  2,(IOO-c.p.  lamp.  Now,  tho 
conductor  necessary  to  transmit  the  current  along  a  row 
of  these  lampa  in  aeries  is  not  very  big,  for  the  current 
required  is  small,  and  may  be  reckoned  at,  say,  £60  per  mile. 
We  propose  to  employ  431  arc  lamps,  which  will  reipiiro  al>oiit 
52i  miles  of  w\ro,  costing  about  £3,150 — a  small  .luni  coniiwireiA 
with  the  rest  of  Mi.  |  ropiisod  expenditure  for  street  lighting, 
which  is  about  £1C'0.000,  The  only  difBcnlty  and  conRidBrabln 
ux]  ijtifi'  li.  s  11  providing  proper  conduits  for  tho  wires,  but  of 
thi*  Uioru  pruaeutJy.    Our  dimoultioa  begin  when  we  come  to 


tho  instalLition  for  private  lighting  ;  for  the  street  incandoacent 
lamps  are  worked  in  a  manner  similar  to  the  arc  light,  and  cause 
no  trouble.   The  trouble  is  this,  that  it  is  very  difHeiilt  to  arrange 
both  the  Iam)ie  and  wires  so  that  the  brightn^ti  of  the  lani;>s  to 
any  giTsn  house  shall  be  independent  of  tho  number  of  Umpn 
whieh  maj  happen  to  be  in  nse  at  the  time.   It  is  by  no  mena* 
en  ee^  nwtter  to  design  a  system  so  that  the  lamps  all  over  n 
diatriflk  «hnll  be  equally  bright,  whstOW  aaj  be  the  number  of 
Imp*  eHobti  or  however  their  diatribntiion  nagr  nry.  We  mtut 
add  to  thn  toe  neeessity  of  protiding  for  extension  cheaply  and 
speedily  to  meet  new  basinaaa,  and  tub  without  interfering  with 
the  general  conditions  of  snppfy,  eo  that  the  problem  beoomnn 
still  more  complicated.    Happily,  however,  for  us,  the  powla 
of  more  progressive  countries  tlum  ours  have  aocumnlifeea  n 
con.Hiderable  utock  of  experience,  not  so  much  as  to  what  ought 
to  be  doue  M  t<j  w  hataliould  be  left  undone.    I  have  here  a 
curious  zigzag  curve,  which  is  called  a  Inad  curve,  ami  shows 
how  the  number  of  lamp.n  varied  iluring  one  day  at  a  particular 
station  in  Lniidun.    It  does  iint  profe.'ss  to  W  an  av  erage  curve  ; 
1  t^.iik  it  merely  because  it  was  the  tii-st  I  ha]>i>ene<l  f'l  cotiie 
acroBs,  and  it  will  sene   perfectly  well.      By  followini;  out 
the  curve  you  vi  ill  be  able  to  form  an  idea  of  the  h  ibita  of  the 
people  UHtny  the  light.  For  iliBljUico,  in  this  case  the  averaj/e  time 
for  breakfa.st  is  clearly  8  ;  and  hanlly  anybody  i^'i.'t.i  up  Vjefope 
6,  or  goes  to  bed  after  1.    At  6  o'clock  in  the  afternoon  the 
ahojm  are  still  (^pen,  and  some  jh50|i1o  nrp  haviii^i;  rlinner.  At 
8  o'clock  more  sho]«  are  shut  and  people  are  tinishinj,'  dinner, 
for  the  lightji  be!,'iu  to  go  out  very  quickly,  and  cntinue  to  do 
so  up  to  1  o'clock.    The  first  duty  of  nn  electrical  eii^jineer  in 
designing  tho  private  lighting  of  a  town  is  t^i  atten){>t  to  con- 
struct a  load  diagram  from  tho  known  habita  of  the  people.  Uo 
has,  in  fact,  to  conduct  a  statistical  enc|uiry.    I  have  spent  a 
considerable  time  in  wandering  about  the  streets  in  the  evening 
to  see  how  the  shops  closed,  and  also  in  observing  the  relative 
number  of  people  in  the  streets  at  different  hours  of  the  evening. 
I  propheqr  that  tho  Sydney  load  c\irve  will  dilTor  cnn.iidembfy 
fn>m  the  curve  marked  in  blue  (which  is,  rif  course,  a  London 
Dsoember  ounre).   My  gueie  is  embodied  in  the  ourve  abown. 
Having  letlled  on  the  moat  probable  form  of  land  evrva,  tiio 
nest  point  in  the  Inveatigetian  is  to  decide  on  the  peeper  number 
of  hops  for  whieh  pRnision  ahotitd  be  Bide.  At  beet  the 
result  will  only  be  a  gueas,  but  we  nay  gnide  onieelres  to  some 
extent  by  experience  in  ether  towDi.  TIm  moat  important 
lesson  we  can  leatn  b  Hilt  Ike  (He  of  electric  light  is  intnii' 
ably  rapidly  inercesed  after  dm  means  of  supplying  it  huTO 
become  known  and  rdbd  oo.  Consequently  we  may  be  sure  that 
so  lung  as  we  do  not  attempt  to  force  an  outrageous  number  of 
lampN  im  tho  consumer,  we  are  practically  certain  sooner  or 
later  t^i  be  able  to  disixmc  of  all  our  electricity.    The  question 
therefore  1>ecomes  simplitied  to  the  foUowint;  :  .At  what  point  in 
luakiu^'  provision  for  future  requirements  wdl  the  capitaliMKl 
intercHt  on  fixed  capital  boccmto  equal  to  the  extra  outLiy 
required   in  extension.    For  histance,   suppo.se  we   have  a 
district  in  which  wc  discover  by  a  canvass  that  10,000  Lwupa 
will  be  iiiimecliately  absorbed  with  a  prosjiect,  ."vay,  of  50.000  in 
five  ye.krs'  time.    Tho  question  i'*.  h>'W  far  will  it  ]iay  us  to  y.. 
in  ptoviuuig  for  the  future   fn-m   the  very  a»iumuiicemeut  ' 
Ought  we  to  provide  for  20,000  r.r  30,000  laui|H  ;  or  will  it  J.ay 
simply  til  jirovide  for  tho  imniediatt;  rei|uniemonts  and  allow 
the    future  to  lonk  after  itself  f     Xow    when    WO    have  to 
deal    witli    uiidurgrouiid    mmleH   of   distribilf ion    th<>  PxpcriTO 
of   pullin>;-up  and  layinj;   dnwn   footways   is   ))rulty  much 
the  same,  liowever  oftvn  it  has  been  done,  and  we  may  regard 
extension  of  existing  conductors,  whetlier  in  weight  or  length, 
as  very  nearly  as  expensive  a  process  as  the  first  laying,  conse- 
quently I  sav  wherever  it  is  intended  to  employ  an  uudurground 
system  it  will  be  sound  tinancial  {Kilicy  to  my  mains  of  seversl 
times  the  capacity  of  the  immediate  demand.    I  consider  that 
if  the  cables  are  continuously  insulated  it  will  iiay  to  put  them 
down  for  aboot  three  times  the  actual  demand,  but  if  they  are 
of  bare  copper  everything  a  ill  depend  on  the  details  of  the 
system.    Now,  by  t4ikitig  the  number  of  houses  in  tho  variou 
districts  of  Sydney,  and  making  liberal  use  of  the  imagination. 
Colonel  Cracknel!  and  I  have  arrived  at  the  conclusion  that  we 
might  begin  tav  ""►^""g  movision   for  the  simuittneoos 
supply  of  eleobuilgr  t»  lO^OOO  lampa.  lUs  aMons  that  we 
magr  eUov  our  fluetomen  to  wixe»  asjy,  14,000  isinp% 
beosnse  ozperienoe  lihom  thst  sA  tlie  reer  moot  then 
are  never  more  than  90  per  omA,  of  hnps  iu  ose  at  onpft 
This  ia,  particularly  tile  ease  if  evtreut  ia  duuwed  for  by  meter* 
beoauas  nsople  are  oarefol  to  turn  out  the  lamps  they  done 
want,  ana  so  reap  one  of  the  chief  benefita  of  electric  lighting ; 
whereas,  if  the  Knips  are  paid  for  by  assessment  of  so  much  per 
lamp  per  annum,  peu]iie  are  wasteful  under  the  impression  that 
they  are  getting  their  money's  worth.    No  idea  could  be  m  ire 
fallacious.    If  a  thing  is  wasted  it  is  ^one,  and  somelxKly  haa  to 
[lay  fur  it.     The  somebody  is,  nf  course,  the  consumer  liim.self 
in  the  liiuL'  run,  both  directly  m  thai  he  ha,8  to  piiy  ahi^^her  raus 
than  he  otlierwiKo  need  ;  arid  indirectly  in  that  tho  high  price 
keeps  other  p.vipio  out  i>f  the  sy*t«m.    Supply  Hy  met«r  is, 
in  fi\ct,  an  ej«ontial  feature  of  a  jjood  system  ;  •■viid  the  electric 

meter  is  not  likely  to  follow  the  gas  meter  in  gaining  e 


Digitized  by  Google 


l^iffi  JiLECTHlCAL  JlNGlKEEB,  DECEMBER  11,  1861. 


proverbi»I  faculty  for  duplicity.    The  public  have  thia  safe- 
gUAnI — that  the  electiic  meteor  c«u  be  tested  in  a  few  nuiiut«<!)  »t 
any  timo,  nnd  at  a  merely  nominal  esiK-nae,  and  ihnf   vi\f,>  it 
disikrran^iiiK  any  of  the  connections,  or  iiiterferint,'  wuli  the 
fixtures  m  any  wAy.    Having  decidtvl  oti  tho  numhor  of  lamps, 
and  the  U>r»1  curvt-,  it  is  nnw  powibli;  for  us  to  euiiaidiir  tlit* 
rariuus  gystotna  of  ilislnbuti'iii  that  are  in  use  at  the  proaent 
time.    As  I  remurked  In-forf,  tho  whole  pmMein  i«  the  problem 
of  dist  ributioii .     How  ure  we  to  get  our  elt'i-trioity  lo  tlu'  lumps 
without  li.siiig  t<io  much  on  the  rofid  I    It  will  help  us  in  con 
•ideriii^  this  if  wo  n-collLx-t  thut  what  wo  ilLsliko  losing  is  money, 
and  tint  electricity.    An  American  engineer  onoe  told  me  that 
be  was  ciconomical  by  the  dollar,  but  not  by  the  coal,  and  our 
caa«  IB  one  of  precisely  the  same  kind.    The  principles  of  ecoop- 
tnical  distribution  may  be  said  to  be  reducible  to  the  following 
rules :  _Th«  energy  muat  bo  transmitted  by  as  small  a  circuit 
as  pottible,  and  the  mains  must  be  of  such  a  size  that  the  loss  of 
money  by  WMteof  eteotricMieigy  tteqiuil  to  the  loss  in  interest  ftn 
money  exp«nd«d  in oop]^  whm  Uieooadaita  are  large  enough 
to  take  mora  oopper  if  neceasarv.    Many  tables  have  been 
giwen  to  help  in  men  calculations,  but  my  experience  has  been 
that  tlio  best  WW  ii  to  fiad  by  izial  whan  the  limit  is  nached, 
and  fur  thia  Prof.  Forbet's  tablw  nndar  inntliMiU*  mirtance. 
The  data  lor  the  aulutiun  of  the  pcollbttaN^  hovaVff.  uafoittt* 
natoly  rather  vague.    We  reqaiza  Co  know  tlw  annual  nlva  af 
n  luwae-powair,  or,  miliar,  tiba  eoat  of  wodncftian  «f  a  liona- 
powar,  for  m  jrear  «t  tta  tamunab  «i  mm  diDMDO.  Bm«  w» 
OBBoadlir  be  foidad  Igraaqierienee.   I  Imtcmmb  SUaa  abont 
til*  Muraal  valna  ot  n hoeMt-powor,  and  <han  adjoitad  mj  oalenla* 
tiooa  afterwaidsVy  the  price  of  a  hone-power  thus  pruviaioiially 
walked  out.    It  is,  in  fact,  like  a  good  many  other  problems,  a 
caae  of  succesaive  approximation.    Another  datum  ia  requisite 
in  tbe  interest  and  depreciatiim  on  the  matna  and  cables.  After 
considerable  thought  it  turned  out  that  the  h*!Ht  viihie  t-o  .illow 
lay  at  between  8  to  9  por  cent.    On  these  diiUi  the  be«t  sizes  of 
all  the   wires  re<iuire4l  hjive  heon  dlcuLitod.     Thin,  of  course, 
iavuK'ud  the  preftcrihing  of  an  arbitrary  distribution  of  lamps, 
and  s<t  the  result  of  the  calculation  will  t/i  some  extent  depend 
on  the  agreement  found  between  the  way  the  lamps  are  absorbed 
in  practice,  and  the  way  in  which  I  have  imagined  them  to  be 
abstirbed  in  making  the  calculation.    The  result  of  the  caloula 
tion  is  that  I  know  now  pretty  well  how  much  every  item  oi 
erpenditure  wiU  be  per  lamp,  and,  conaeuuently,  I  can  modify 
the  scheme  in  any  required  way,  and  atill  be  able  to  give  a  verj' 
cluao  eatimate  withrmt  any  excesaive  calculation.    Otic  of  the 
aample  schemes  I  wnrke<l  out  was  tor  5,000  lamps  in  the  dLstrict 
mentioned  before — 22,  the  northern  end  of  the  city,  on  a  low- 
preiuiuro  ctintinuous-curreutmode  of  di.<itribatiun,  and  5,000  on  a 
high-pressure  transformer  syntem  for  the  |HK>rer  part  of  the  town, 
and  none  stall  for  the  Hay  market  end,  which  wiU,  of  course,  be 
one  of  our  best  blocks.  I  hope  and  expect  that  a  canvass  will  take 
phoe,  for  though,  of  course,  it  ia  not  utterly  to  be  depended  on, 
it  ia  a  help,  nvA  may  lead  to  the  adoption  of  quite  a  different 
aystem.    1  will  now  briefly  indicate  the  various  syatema  we 
bnva  nt  ottr  dispoML    They  may  be  roughly  divided  into  two 
fljwiaaa.    Zn  ooa  of  them  economy  is  arrived  at  by  using  large 
TWiliinWi  and  ^nerally  by  keeping  thin^  aimpls.    The  other 
dapanda  on  gatting  over  lusaes  in  trmnamiasion  by  using  higb- 
nrwaura  camnta  and  auhmitting  to  tbe  loss  incurred  in  trans- 
forming  dima  enmnta  to  olbem  of  low  pressure.   In  the  first 
waj  wo  km  monsj  in  wwto  of  aoeqar  in  the  maios  and  in 
intaraat  on  buriad  mpital  j  uaA  in  the  aaoood  we  loae  through 
tbe  waste  of  anaigf  in  IIm  tnniionnar,  wboia  "allniay  "  effici- 
aocy  is  by  no  maaaa  wbafe  wa  ooold  daaftai.  lb  ia  generally 
admitted  tbafe  if  ft  ^ttifatia  n  bvoombla  OBOt  or  il  nearly  arniy 
home  win  take  tlio  Uafat,  tlmn  dm  difeot-enmnt  fc>w-ptamure 
qratem  is  the  best ;  while  if  w»  hatre  to  ouiy  oat  wirm  a  long 
way  for  our  customers,  then  the  tmnsformer  plan  ia  the  beat. 
Exactly  where  the  point  of  etiual  advantage  Uei  ia  atUl  doubtful, 
but,  as  a  pure  matter  of  personal  opinion,  I  em  indinod,  on  the 
whole,  at  the  present  date,  to  give  the  greater  favour  to  the 
low-pressure  system.    We  know  now  what  was  not  known  a 
yc'ir  ago,  that  the  public  will  take  to  the  elec^vi::  Iiulr-  hi  a 
very  favourable   manner,  and  consequently,    iu  ui.sii^iu-.ij,;  a 
system,    ^ust    as   in   designing   mains    and  feeders,    we  are 
iuatificd  m  hxiking  ahead.    Another  great  iuivant«f{o  of  the 
low-preaaure  system   is  it«  gre^tt  safety  as  far  as  life  goes, 
the  ease  with  which  it    can    he  combined   with  a  pfutial 
system   of    8t<>ragf,  and  its  great  future  as  a  source  of 
power.  During  the  daytime  a  ccirtain  amount  of  machinery  in  a 
central  st.-vtion  has  alwaya  to  be  kept  going  to  supply  stray 
lights,  and  the  cost  of  thia  dsywork  ia  only  nli^htly  increased 
by  increaaing  the  output.    Interest  and  dopi-eciation  go  on  juat 
the  name  whether  the  machinery  is  running  or  not,  and  conse- 
quently any  current  that  am  be  sold  in  the  daytime  brings  in  an 
aiuiust  net  prolit.    I  have  heArd  it  argued  that  a  lighting  com- 
pany should  o<mtent  itself  with  lighting,  but  this  is  on  oxAmina- 
tiou  a  mere  ipn  dixit,  for  what  the  company  sella  is  electrical 
energy,  and  it  haa  not,  and  ou^ht  not,  to  have  any  aay  aa  to 
what  the  otmsumer  does  with  thta  enaigy  once  it  has  passed  the 
■atorand  beoome  his  profwrty.   Tham  it  no  doubt  that  any 
indaaliT  nouiiinn  intennittant  nowag  ean  obtain  thia  with 


extraordinary  conveiiienci:  ni  l  ■  oaomy  by  the  use  of  electricity. 
Whc-io  the  puwer  la  re*juutd  continuously  the  advantagcts  iikre 
not  »o  obvious,  I  projHose,  therefore,  t<i  give  a  short  explana- 
tiiMi  of  s<ime  point*  in  the  distrilnition  of  electrical  energy  by 
tue^ns  of  the  low-pressure  system.  P^verytiiing  dejH'iids  on  the 
fact  that  for  good  lighting  the  lamps  ouglit  never  to  bo  siijipliinl 
with  R  current  of  more  than  2  I'cr  ciiut.  above  or  below  the 
noTOl;il  preaaure.  Kow,  turning  mi  l;»mp-!  in  olxnlienco  to  a 
well  known  law,  is  a  process  which  reduces  the  prt'-Muro  at  the 
lanijis.  So  thnt,  for  instance,  if  a  jierson  is  burning  one  lamp 
only  he  may  have  a  pressure  of  102  volt.^,  suiy  :  while,  if  he 
turns  up  1,000  more  lamps,  the  pressure  may  fall  all  round  to 
96  volts,  and  these  limits  should  not  be  exceeded.  If  the 
pressure  gets  much  above  102  volts  the  lampa  soon  wear  out, 
though  they  give  a  fine  light;  and  if  the  pressure  falls  much 
below,  say,  98  volts,  the  light  growa  dim.  Now  electricians  know 
that  the  variations  of  pressure  m  a  ^atom  depend  almost  entirdy 
on  tiM  me  of  the  conducting  wirea,  being  great  if  the  wires 
are  amail,  and  rke  ver$d.  But  we  have  already  soon  that  for 
economy  of  mains  a  certain  condition  has  to  be  fulfilled 
as  to  the  size  of  tlie  mains,  and  the  economical  condition  is  not 
neceaaarily  aatiafied  at  the  mme  time  aa  the  condition  enforoad 
by  the  4  per  cent.  aUowabilB  variation  of  pressure.  In  fadl^ 
mnjr  daajgn  onr  maina  aoonowimUy  and  aiiU  not  introduea  too 
grmta  variation  of  prmrara  nn  to  dkrtaaeM  between  600  yaida 
and  8S0  nida  from  the  station,  aooofldmg  to  koal  aimnm- 
ataDMa.  If  wairiah  to  go  further  than  ttnaUM^atambaeomm 
oaonomieal  hi  itml^  but  n  t  nccemarilj  nwe  aawwrnlml  thta 
a  tmnrfanMir  avrtam,  A^am,  on  raferaiMa  to  tiia  kad 
dngMUi  jou  will  obiorre  that  the  hours  of  maximum,  or  anv* 
thioff  Bite  ntaxiniam  demand,  are  very  few,  and  consequenUy 
we  must  recollect  in  all  our  arraugementa  that  we  muat,  1^ 
hook  or  by  crook,  provide  plant,  a  great  portion  of  which  will  not 
staml  idle  for  t!ie  greatest  |>art  of  the  day.  l'roh:»bly  the  beat 
solution  of  all  the  ditticultie*  is  tu  b<5  found  in  the  storage 
battery,  which  can  be  used  firstly,  as  an  adjunct  u>  the 
central  station  for  the  ]<uq>ose  of  taking  the  extra  load  durins, 
say,  two  hours  per  day,  and  »<:>  save  moving  plant  ;  and, 
secondly,  aa  a  uu(;leua  for  districtit  outside  the  half-mile  radiua. 
In  this  second  case  the  batteries  can  be  charged  at  the  nuclei  or 
Bub-sUitions  by  high -press ure  currents  from  the  main  stJktions, 
aiji;  '.ih':i  can  be  discharged  into  the  neiwi  ik  Tin  battery 
is  til  us  practically  not  m>  much  a  storage  of  power  as  a  trans- 
former from  small  currents  of  big  pressure  (involving  economy 
of  mains)  to  large  currents  of  pressure  suitable  for  lamps.  Now 
for  the  drawbacks  to  this  system.  The  loss  of  transformation 
may,  I  think,  )>o  taken  at  aome  15  per  cent.  The  doprecia- 
tion  on  this  part  of  the  phuit  ia  also  heavy — as  much  as 
10  per  cent. — and  the  first  cost  is  large.  The  first 
person  to  use  a  aystem  of  thia  kind — charging  at  high  and  dis- 
charging at  low  pressure — waa  Mr.  Cromptun.  I  have  on  the 
boaid  a  diagram  of  another  veiy  interesting  mode  of  oaing 
secondary  batteries,  at  present  in  use  by  the  Chelaea  Comp«n]r> 
Thia  system  ia  due  to  Mr.  King,  and  consists  partially  of 
batteries  uaed  aa  transformers,  pertJipr  as  betteriea  uaed  for 
storage,  and  partiv  by  a  \  ery  interesting  dynamo-motor  trana* 
former,  with  an  efHeioncy  of  80  per  cent,  used  to  help  during 
tiiutis  uf  hu:ivy  lusA.  Before  leaving  thia  ayatem  it  ia  fair  tossy 
that  I  b&ve  recently  received  a  letter  from  an  Bqgiiah  anmaaari 
in  whom  I  place  great  ralianoe,  adviaing  ma  to  aaohow  bnttetim 
io  vnKf  ahane  and  font.  The  admntaga  of  the  naa  of  three 
wirm  fnifaan  of  two  would  takn  ma  too  ameh  into  detail,  and, 
thamfon^  I  wVl  marelr  ahovr  *  dfagmm  «f  oouMttowk  Tbn 
threa-wiN  i^alem  ia  iho  on«  on  wUa  myeakdalionahnTaboan 
based  ;  but  if  we  neglect  the  inoonTenienoe  of  complexity,  there 
may  be  an  advantage  in  five,  or  even  aeron-wire  systems.  In 
fact,  these  systems  aave  copper  at  the  expanse  of  increased 
regulating  apparatus.  I  am  not  sure  that  economy  of  cupper 
cannot  bo  carried  ti>o  far  ;  for,  after  all,  it  is  about  the 
best  asset  in  an  electric  installation.  It  has  already  been 
stated  that  we  propos.-  r  JL^lit  ■in:  orer  parta  of  the  toi,ni  hy 
means  of  alternatti  current*  and  traivsfortuara.  The  same 
dynaiaoa  will  light  the  street  lamps  on  either  the  Weetinghouse 
or  Thoroaon-Houaton  lystems,  between  which  I  find  it  hard  to 
decide.  One  of  the  latest  developments  refers  to  the  use  of 
alternating  currents  for  dense  injtt«ad  of  Bcatt«red  lighting.  In 
this  system  the  alternators  are  run  parallel  (a  novel  accom- 
plishment) and  tho  transformers  arc  largo,  and  are  also  in 
paraliol — the  alternating  current  being  fed  into  the  supply 
network  from  them.  This  system  depends  for  its  success  an 
arrangcmentA  for  putting  the  conductoni  in  and  out  as  rutjuired, 
and,  I  fancy,  has  a  considerable  future  before  it.  It  does  not 
lend  itself  to  jiower  purposes,  however,  with  any  degree  of 
rea<liiiMa,  and  ditlicultios  will  arise  with  the  feodeis  of  the 
network  if  thoy  have  to  grow  to  anything  like  three  square 
inches  of  section.  These  difhculties  may  very  well  lead  to 
necessary  reconstruction  of  culverts,  and  it  is  an  expensive 
operation.  Another  system  ia  that  used  by  one  of  the  London 
companies.  A  very  large  station  is  erected  on  a  convenient  and 
cheap  sit*,  with  good  facilities  for  ooal,  water,  etc.  The  current 
develupod  there  is  sent  at  enormous  proaaure  Uirough  peculiar 
oaUm  to  a  tmoelocmar  atation  in  tho  oantm  oi  thn  eg^tem  of 
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tliu  station  acting  tu  tho  othore  as  a  central  station. 
Lat'm  torn  to  the  aueation  of  whether  electric  light  work 
ahooM  be  done  hj  tne  monidpalitj  or  bv  the  enterpri«e  of 

EiTBte  oompaniea.  The  newspapen,  I  obaerve,  have  rather 
fwred  the  latter  course  ;  but,  as  a  matter  of  fact,  tliey  are 
wrung  in  doing  so,  from  the  busincfls  point  of  view,  as  I  can 
veiy  OMily  show.  The  at:guinent  of  thiMe  who  think  that 
electric  lighting  should  not  be  uudactekMi  by  the  muBioipality 
is,  as  far  as  I  can  make  out,  ioQoiini :  It  reeU  on  a  dogma 
that  apoblie  bo4y  ie  not  entitlad  toeoBpetcwith  smete  enter- 
pfin>  To  Uw  etdiauy  oHina,  lunimr,  it  ie.  I  teke  i»>  » 
!  off  emapbte  indubNoee  wbo  muMm  the  eoouBodily  in 


leopplied 


MkTi^'Ske  ninhmom  ooet      fa  oflen  ststed  tliet  a  public  hody 


eflhnency 


ibe  not  wiiat  it  may.   The  oentnl  aotiiarity,  in  fact,  controls  a 

good  many  industrice,  s^^mo  of  which,  at  all  events,  such  as  the 
tcIographB  and  tulcphonea,  will  compete  in  economy  and 
efficiency  with  similar  flyi*t<  u;^  in  any  country  in  tho  wurld. 
Setting  Aside  inatlcru  of  »cniuiifiit,  or  conclusions  arrived  at 
by  II  jirviri  reasoTiing,  we  have  merely  tu  enquin;  whtitlmr  or  not 
the  public  will  be  bettor  iorvod  by  leaving;  the  elociric  light  in 
the  Imnda  of  the  City  Council.  I  understand  that  some  people 
think  that  the  public  lighting  should  be  undertaken  by  the 
Council,  but  not  tho  private  lighting.  Tho  fact  i»,  howovRr, 
thill  t!if  cost  (if  Ukking  up  the  streots  is  so  ^^reat  tluit  unless 
thr  name  rcinhiitR  can  be  used  for  the  twij  systems,  eacli  is 
burdened  with  a  lar),'o  and  uniiocossary  expense.  Add  to  this 
that  the  stiitiotis  would  r(x|uiru  to  bo  douhletl  in  number,  and 
the  expense  «)f  supervision  also  doubleil,  anil  you  will  [lerceive 
that  tho  position  that  one  body  is  to  do  the  public  and 
another  tho  private  lighting  is  financially  out  of  the 
questi'in.  Whether  a  district  t>e  lighted  by  the  Council  or  l)y 
a  company,  tho  whole  of  tho  lighting  must  be  on  one  system,  or 
an  unnecessary  waste  is  incurred.  It  has  never,  I  think,  Ihiou 
suggested  that  the  Council  should  establish  gsa  works  simply  for 
street  lighting,  or  water  works  solely  for  street  purposes,  and 
the  proposal  to  start  etteleotrienretem  merely  for  street  lighting 
can  only  be  based  on  •  ndnpiiniieinaioii  of  the  facts  »f  electrical 
engineering.  We  may  assume,  then,  that  financially  ere 
eonpelled  either  to  undertake  all  the  lightiiw  or  none.  Now, 
eap^ose  it  is  decided  to  hand  e  given  lectioD  of  the  town  over  tu 
a  pxiTste  company,  idMt  ineeeBwe  will  you  take  to  ensure  that 
tnecomniiny  deee  not  eeeiaea  monopoly  t  In  tiiefiiet  place  you 
vQl  Uaufe  itn  tenare.  TUinlli  s  higher  jirioe  for  the  oonunodity  it 
aelhb  TeaviUeBfNceifetokeepits  pneebeleirAontaiB  aaxi 
nam.  Beaalt— yea  will  not  reap  any  benelt  fima  eumnt  inven 
tions  or  new  and  improved  systems  of  management.  Suppose  you 
grant  two  oompanies  right  uv«r  the  same  distriota.  Then,  as 
before,  unneceaaaiy  expense  will  be  incurred,  for  each  company 
will  have  its  own  mauis,  and,  perhaps,  different  and  incon- 
venient systems.  In  the  end,  of  course,  the  consumer  must 
pay  for  this.  My  argument  is  exactly  this  :  If  you  take  safe- 
guards to  prevent  the  creation  of  a  monopoly,  then  as  a  business 
speculation  the  enterprise  is  not  s<j  good,  and  greater  |profit,s 
must  be  pnimisod  to  tempt  the  inveHtor.  These  prMlit»  inus! 
ultimately  come  out  of  the  citizens'  pockets.  This,  to  my  iiiuu!, 
amounts  to  a  demonstmtion  that  tho  service  can  be  more 
economically  carried   out  by  the  Council  tluui  by  private 


idieme  with  the  eneoeas  of  a  private 
battbet  there  ia  any  leel  reason  for  thie  I  deny,  be 


N0TTIN6HAH. 

ELECTRIC  UGHTING  OF  THE  BOROUGH. 

At  the  meeting  of  the  Towo  Couocil  on  Monday,  the 
qneetion  of  lighting  the  town  electricslly  wu 

Alderman  Ur  John  TarMy  introduced  a  rc[K)rt  at  a  snaoial 
committee,  which  recommended  that  the  ror[x)ration  shonld 
undortjike  the  lif'hling  of  Nottingham  by  'jl'x:  icity,  and  that  tho 
oommiitoe  should  be  empowered  to  obtain  H[>ecUicaiions  and  esti- 
mates for  the  purpose.    He  said  that  it  was  something  like  four 

Sears  since  the  committee  was  formed.  They  had  conddered  the 
eeicabiUty  of  lightin^^  np  the  greater  pert  el  the  town  with 

but  he 


electrielty.  Many  people  had  oomplaineil  of 
thoegbt  that  the  coounitfew  had  gained  eonaiderable  experience 
by  the  aiowoess  with  wMeh  they  had  ptooeeded.  Daring  the  four 
 — sble  improvement  had  been  made  in  electric  lighting 


ell  over  the  world,  and  thev  had  theadvantotgo  of  the  experience 
of  others.  Thev,  daring  that  time,  bad  also  Had  tho  advantage  or 
disadvantage  of  the  experience  and  optnkms  of  experts,  which  had 
been,  iw  they  might  expect  them  to  be,  very  conflicting.  One 
advised  one  tlung,  another  another,  one  high  pressure,  another  low, 
one  large,  unotlier  mnall  iMxtJillations.  It  now,  however,  soeinwi  to 
them  that  au  uKeinjit  ehuuld  be  tnaile  to  lij^'ht  a  fiart  of  Llie 
borough  with  the  electric  lieht.  The  committee  thouirlit  it  wimi 
atiil  prudent  that  they  should  start  on  moderate  titio,  mv\  the> 
(IkI  not  advise  anything  beyond  that  a  moderate-sized  iuatallation 
should  be  put  down  to  start  with.  He  oatfht  to  have  said  that  in 
the  earlier  consideration  of  the  question  oia  iirovisiooal  order  they 
-     -^itedvlMbletohMidoiwMMiiwiktar '     -  '  ' 


to  a  syndicate  or  company,  hot  they  had  since  made  enquiries  all 
over  the  country,  and  they  had  come  to  the  conclusion  that  it  wa* 
better  to  keep  tho  linhtint;  of  the  town  in  the  hands  of  the 
Corporation.  They  nnw  askwl  [icrini.'tfioii  to  light  up  a  section, 
a  central  part  of  the  town,  at  a  coct  of  ii"i,i)»»0  or  £30,0U0,  to 
obtain  sfiecilicationA  givmg  them  the  uocossary  details  as  to  what 
they  would  require  to  light  up  a  oerleio  area  which  they  would 
then  bring  to  the  CouncU  for  erniflrmetinn  or  otherwise.  Tb«r 
did  not  intend  to  proceed  wtthonk  flcak  eowltigg  the  Ooandl, 
but  they  thought  that  they  hud  arrived  at  ■  atage  when,  after 
deciding  on  a  eattein  area,  toey  m^ht  ask  for  tenders. 

AMeiwsaa  Saatt  bed  great  plMsnre  in  seconding.  He  said 
that  while  there  were  many  di^renoes  of  opinion,  one  m  the  gentle- 
men oonsultod,  who  oenld  be  thoroughly  trusted,  was  in  favonr 
of  small  installations  scattered  over  the  town,  aod  worked  at  a 
low  preneure. 

Mr.  Luoaa  asked  whether  a  short  time  ago  the  Council  had  not 
asked  for  tenders,  and  tenders  had  been  sent  in  7 

Tho  Town  Clerk  said  that  was  so,  and  the  committee  rc|>ort«d 

to  tho  (  ounf  il. 

Mr.  Lneaa  a«ked  if  tlie  tenders  had  been  before  the  Council  ? 

The  Town  Clerk  said  that  was  not  the  usual  procedure.  The 
comnnttee  reported  that  they  had  come  to  the  conclusion  that  the 
whole  of  tho  tenders  were  unsatisfactory,  and  tho  Council  resolved 
to  authorise  the  committee  to  employ  such  profeeaioDal  aseistanoe 
as  would  eaaUe  tbam  to  lepatt  to  ue  Oeaaail  what 
be  taken. 

Mr.  Lneaa  said  that  me  as  Important  qaeattan. 

be  very  carefully  oonaldarad.  It  leq^red  noi 
oould  be  given  to  it  that  momiag.  nay  were  aaked  to  assent  te 
the  prinmple  that  the  Corporation  dioald  iteelf  undertake  the 

electric  lighting  of  the  town,  and  to  do  so  without  diacnasion. 
Before  the^  did  so  thev  should  find  out  whether  it  was  possible  to 
induce  private  indiviauals  to  do  so.  He  was  informed  that  a 
company  was  formed,  the  directors  of  which  were  shrewd  business 
men,  and  that  they  were  willing  to  risk  their  money  upon 
what,  lifter  all,  was  but  a  speculation.  He  lhouj;ht  that  if 
they  could  find  private  individualn  to  risk  tJieir  own  money, 
they  should  nut  risk  the  riioTiey  of  the  ratepayefi*  in 
hazardous  ent<:rpris««.  The  town  clerk  had  told  them  that 
tfie  eunimitt«o  limi  rejxiite-l  liiat  all  the  tenders  wore 
unsatinfactory,  but  ho  submitlod  that  tho  tenders  should  be 
open  to  every  member  of  the  Council  to  see  for  themselves,  and 
that  the  matter  should  be  adjourned  until  every  member  had  an 
opportunity  of  seeing  the  tenders.  He  was  told,  and  he  spoke 
from  authority,  Utat  one  of  the  tenders  for  the  lighting  of  the 
towmnanmeataatUaelefyona^andha  haeir  that  to  hu  mind 
it  waa  «  aaoat  aatlafaoleiy  enei  Be  bclBeved  that  they  were 
wUling  toehare  all  profits  above  7  per  cent.  He  thonfrht  that  if 
that  tender  was  open  to  the  members  of  the  Council  they  wooM 
hesitate  a  very  loner  time  before  they  would  embark  the  ratepayers 
and  venttiie  thpu  u.oncy  in  sudi  an  undertaking.  He  moved  that 
the  mu'ter  be  a<ijoumcd  to  th*  noKt  moBthiy  meeting,  and  that 
the  teiiiier^  which  had  beoB  tewieed  dbomd  bo  epan  to  tha 

memherA  of  tho  Council. 

Mr.  SIbome  Meeondtxl  tho  amendmout,  in  order  that  the  feeling' 
of  members  might  be  tested.  He  thought  that  a-i  the  Council  had 
taken  upon  itself  the  whole  of  the  reii>]>on8ibility  of  either  adopting 
electricity  for  lighting  the  town,  or  not,  they  ought  to  have 
the  a<ivantaf;e  of  looking  at  all  the  t<!niiprH,  nnd  pasfiin^  iiuhvidual 
judgment  upon  those  that  had  been  sent  in,  and  eec  vl\)OU  what 
terms  companies  would  supply  them.  If  it  were  true  that  there 
was  a  company  ready  to  share  all  profits  on  capital  after  7  per 

'  to  him  it  woaU  be  bettM' to  M 


oent.  had  been  realiaad,  it  i 

tboee  peoj^  have  the  vontue  and  for  the  Corporation  to 

ifr.  Vyntteeid  tliBt  whether  the  town  ehedid  hnwe  (be  enfiply 
«f  eleotrioity  in  its  own  hands  or  let  the  aapriy  to  •  oempany 
eearoely  required  ono  moment's  thooghti     Why  ahonld  tb* 

Corporation  have  bought  the  gas  and  water  concerns  if  they  were 

goine  to  allow  someone  else  to  poll  np  their  stfeete  and  do  as 
they  liked  in  order  to  put  down  a  supply  of  electricity?  Tho 
course  recommondeii,  to  Mov,  some  company  to  come  into  tfao 
town  to  supply  tho  litjht,  wiu<  most  mistaken.  The  comfiaoy  saw 
they  were  going  to  make  loine  profit  or  they  would  not  risk  thoir 
capital  in  theundertiiking,  and  ho  contended  that  electric  light  ought 
to  bo  supplied  at  tho  chea|)C«t  rate  without  any  mi<l'lluman's  profit 
to  come  in.  The  electric  lif^hting  of  the  borough  ought  to  be  taken 
up  with  (ijiirit  now,  t>eoause  the  time  had  eoriie  when  the  wbolo 
question  should  be  JcaU  with  in  a  brood  manner.  He  did  not 
believe  in  publicly  oiM>n>n^'  tenders,  beoeuee  he  thought  it  wee  not 
fair  to  bring  those  documents  before  the  Oonnoil  when  thaw  wan 
no  intention  of  eotiog  ap»  them.  A  oooridecaUe  neadMr  off 
people  were  aiwiwwHy  annoipating  the  aetian  of  iJie  Onnoa  in  the 
matter.  Whet  wee  their  poaition  in  regard  to  that  oommitteo  t 
It  was  appointed  on  the  naderstanding  tnat  some  sort  of  powers 
should  be  given  to  them  to  enquire  maialy  ee  to  tbo  beet  moans  of 
preparing  the  way  towards  sdouiing  the  oleetrio  light.  Was  tliat 
oonunittee  now  to  be  re-formed  into  a  permaaantoemmittee  to  bay 
plant  and  erect  machinery  and  sell  the  electria  HghtT  That  was  a 
meet  important  question  and  one  that  oui;ht  to  have  ocnsideratioa. 
The  general  feelii^,  he  thought,  wastliat  one  committee  OOgbt  to 
have  ni  hand  the  lighting  of  the  town,  and  not  t  wo. 

Mr.  T.  Hardy  asketl  whether  it  was  reasonable  for  them  na 
repi e»nntalivos  of  ttic  rat>epayers  to  allow  those  "  keen,  shrewd, 
i)ii('iiieK>  ii;eti  "  of  whom  .Mr.  Lucas  had  spoken  to  go  and  take 
those  prolils  awaj  from  tlie  town,  and  whether  they  were  doing 
the  ratepayers  a  good  turn  by  allowing  theni  to  come  into 
the  borough  and  experiment.   In  his  opinion  the  period  of  experi. 

•Mit  wiib  eiavMoll^  B* 


Digitized  by  Google 


THE  ELECTBICAL  ENGII^EEIi,  DECEMBER  11,  18gL  575 


tiboueht,  f nrtliv^  lhat  tha  time  hid  oom«  wIma  th*  Corporation  of 
Nottiagham  aboiild  take  a  atap  io  aimilar  dinctiooi  to  Uumw  takan 
ta  other  towns.  H«  ma  flf  opialga  tiin  ImmI  darivad  all  tho  proti 
cbey  oould  hope  to  do  hem  cha  aiparmieiita  of  oHiar  towaa  aod 

eloctrica!  companiea,  and  now  they  onght  totekaa  atap 
forward  and  do  .-loiBetbing  on  their  own  account  and  aav  to  these 

"  kenn,  ehrewd,  bnaineas  men  "  tliat  they  did  not  want  tneir  inf^r 
ferenco  in  t  he  town's  affidra. 

Mr.  T.  Bentley  said  that  in  bia  opinion  Mr.  Hardy  had  beeo 
thrash  inir  a  dead  horeo.  He  thoaght  the  clause  inserted  in  tlie 
Act  of  Parliament  distinctly  stated  nt  least,  if  it  did  not,  that 
was  t  i  n-  iClinj^  cxprttssed  by  tlie  town  clork  at  the  time— that  they 
themselves  wctp  goinfr  to  get  {lowerti  to  fie«l  with  the  iiue«tion,  no 
that  if  liny  private  company  canio  into  the  town  tho  (  orponition 
would  bo  able  to  make  terras  with  them.  E%-ery  large  town  must 
now  to  a  certain  extent  go  with  the  times,  aiva  other  large  towns 
had  not  tuken  the  que«tiot>  of  olocirie  lighting  altogether  in  their 
hand  a.  Itwaau  (juontion  whether  tho  Nottingham  Cor|>oi'ation 
AmUd  take  the  luiiLler  eolitely  iu  Uieir  hands  or  dict«l«  terms  vo 
toooe  wlap  inabed  to  ooma  in,  hnt  they  had  the<«xperiaiioe  of  the 
piM  tliafe  it  «M  boak  ibr  tttan  to  deal  with  Ibair  owD  otoaoU  in  the 
Bwtter  of  paltiag  down  ptpoa,  iat«rteta«wiUidi«liw,Hi<  natters 
of  that  sortk  Ik  wia  a  numb  inporlaBt  qoMtioii,  ni  emm  Ifaat 
oaght  to  be  tiMIMvUy  %-entilated. 

Xr.  A.  meiiMaai  A  seconded  the  adopMon  of  the  report,  aajdng 
be  did  not  see  any  use  in  delaying  the  matter  at  its  present  stage. 
When,  later  on,  they  got  the  report  of  the  committee,  with  eeti 
inAt«<9  and  t«n<ler«,  it  would  be  time  to  discuss  those  details.  He 
pointed  out  that  thore  was  a  large  amount  of  water  power  avail- 
able iu  tho  vicinity  of  Nottinijhttin  thftt  cotiliJ  be  utiliaed  for  the 
purpose  of  ffcneratin^;  the  electric  liKht  Ho  would  be  glad  to  see 
It  utilised,  and,  particularly,  he  had  in  view  the  weirs  at  Beeeton 
and  at  Colwick,  becau.sc  it  hud  l>ocin  <u<ooriainod  that  distance  did 
not  int«rfere  very  gr^tiy  tn  the  loatter.  Their  forefathers  in 
Nottingham  had  given  the  gas  and  watersupplieaof  the  borouith  over 
to  different  oompanie*,  with  the  result  that  the  ('ornoratioo  now 
bad  to  pay  £2S,0(HJ  per  annum  more  than  was  ncce.Hfiai'y  tut  atmuitiet^ 
on  gaa  and  water,  and  he  wtut  alraid  Utat  ii  tilioy  were  to  allow  a 
BCtvate  oompany  to  have  the  electrio  lighting,  tfaqr  nlgbt  in  tbe 
nfeOM  hm  In  pretty  mooh  ^e  same  box^  or  worse. 

The  unoMUMBi  waa  then  put,  and  aaniortad  oaljr  bv  Ito  Mtaas 
aao  Mto.  Bbane,  and  the  original  reaoratlon  waa  oacntd  with  but 
noo  flfrnwurionf  "il  i  r  m  s 


GLASGOW. 

THE  ELECTRIC  LIGHT  QUESTION. 
Ak  the  maeting  of  tbe  Glasgow  Town  Council  on  Dec  3, 
tha  minutM  of  the  Gm  Committw  and  of  the  Snb- 
CSomniiUae  wi  Elaetrio  lighting  vera  aabiaittad,  m 
follows: 

"  Tho  Bub  comniitt*^e  hiwl  a  cotift-renco  with  Sir  William  Thomwn 
on  October  9,  at  which  Sir  William  Kaiil  he  Btill  adheienl  to  the 
opinion  that  the  low-tension  contiriiio<i><  cnrient  nystern  of  electric 
hting  was  the  most  suitable  (uc  tbe  area  to  l>o  supplied  by  Uio 
rporation.  Tbo  aalhoommittee  aaooidioglj  reaolved  to  adhere 
to  the  minute  of  tbe  Bpeoial  Sub-Comiuittoe  on  Blectric  Lighting 
el  Apra  S7th.  At «  maettog  bald  c«  SStbOetober,  «tbe  sub 
flOBunittOOagived  to  neooBond  that  Pkvf.  A.  B.  W.  Kemedy,  of 
London,  be  engamd  to  aek  aa  consulting  electrical  engineer  to  the 
Corporation,  for  the  porpoae  of  working  out  a  complete  acberae  of 
maina  for  the  oompulsorv  area,  and  also  for  certain  defined  parts  of 
tbe  HjgliliBg  area  outside  tbe  compulsory  district,  induH  ing  the 
arrangement  of  the  machinery  and  plant  ininde  the  central  station, 
the  preparation  of  tbe  necessary  speci6catione,  and  the  superinten- 
dence of  the  worki*  while  in  progress. '  From  tho  minutes  of  thesub- 
c<5mmittee  on  IHth  Xoveinbor  and  'J.">th  November  it  appeared  that 
the  Otlor  i.f  1  ^i;e  for  a  c-entral  Ktjilion  lia<i  been  ucceptoa,  the  ground 
being  HI'  ..hi  At  tho  corner  of  Waterloo  street  and  Mains-Rtreet,and 
the  prtc«  i;.S,«NH)  over  ami  aVmve  the  feu  Huty  of  £7.1  78.  4fi.  At 
another  meeting  '  there  wan  eiubmitte«l  and  rciul  tho  rcfKiPt  which 
hiw  been  abtAinod  from  Mr.  James  Muir,  C'.A.,  (iliun;nw,  ami 
Mr.  .Intnc!'  Muirhe.vi,  t'.  E.,  Ixiiuion,  of  the  inveetigut  n  r.  w  m  I. 
tbtsy  mudti  iu  regiirii  la  ihu  hubiuesis,  machinery,  and  plant 
belonging  to  Meaars.  Muir,  Mavor,  and  Coulron,  Limited.  The 
sub-committee  having  carefully  considered  the  report,  resolved  to 
■aoonaiMmi  tbefe  it  would  not  be  adflMble  lor  the  CorpomtfalD  to 

GiUifaaM  or  aoqirire  any  part  of  the  bwiiMa,  plant,  or  imebioery 
longing  to  the  company  upon  the  terms  indicated  by  tbo 
company.'  At  a  meeting  of  the  9ub-oommittfle  held  on  0th  October 
'the  sub-committee  aeain  had  a  conference  with  Sir  William 
Thomson  as  to  the  best  method  of  eleotiie  Ughtlng  ta  be 
adopted  b^  the  Corporation  within  the  compulsory  area 
described  la  their  provisional  order,  and  also  within  the 
variotiK  diotrtct*  ontriflo  that  area  bat  within  the  limilK  of  the 
municipality.  Aft«!r  a  lenj.'tlieno<i  and  evhauHtivo  conversa- 
tion on  tlio  Rubject,  in  wliich  nil  the  mpnihers  present  t<x>k  part, 
Sir  William  Thomson  »tate<l  to  the  i  iir,;-  that  ho  still  adhered 
to  the  opinioD  which  ho  formerly  cx.prti.">td  to  the  committ<»e  — 
viz.,  that  the  low  tennion  continuom  current  system  wai*,  in  the 
whole  eircumiitJkricos,  tho  mcwtt  suit-able  uud  oconomic  misthod 
which  could  bo  adopted  for  tho  lighting,  not  only  of  tbe  com- 
pulsory  area,  but  also  of  tbe  other  portions  of  the  city  within 
which  the  Corporation  mlf^ht  hereafter,  from  time  to  time,  be 
galled  upon  to  supply  eleotncity.  The  aab-oommiUee  aooonUngly, 
Altar  4alib«nlioa,i«aoh«il  to  adhM  to  tbe  lapwt  OHHto  tolbo 


Town  Council  in  the  minute  of  tbe  Speoial  flvb'Onmmittaeaa 
Electric  Lighthig  of  date  27th  April  last.'  " 

Alter  e  etonoiy  4iaouirigii»  dwum  wMofaMfc  cwmwao—  monA 
atfinot  MoetiTe  totbeeftet  tbetcbeioaolntlon  beraaoliided,  tbe 
oilgliiel  drterminatton  to  tn^kf  the  low-tmafcui  ayeiem  waa  oon- 
firmed  bj  M  votes  to  7.  MUlo  fleai^  pertinently  remarked 
'> -^t  there  waa  Uttle  use  in  employing  a  man  like  Bir  William 
l  b  jiaeon  nnloM  they  followed  his  advice.  Sir  WIIKkib  Thoneoo'a 
opinion  waa  summed  up  in  the  words :  "  There  nre  great  possi- 
bilities in  the  high-tension  system.  But  that  wtus  fur  the  future  ; 
and  aa  thnr  were  boand  in  Qlaagow  to  anpply  eleetrio  light  by  the 
aonth  of  Angoak  aeitk  they  eanud  not  wm  lor  Ito.'* 


NEW  COMPANIES  RBGISTBBBD. 


Comnelly  Motor  Caaspaay,  Iitmltrt — Registered  by  Wynne, 
Holme,  and  Wynne,  40.  Chancery-tane,  W.C.,  with  a  capital  of 
£70,000  in  £1  shares.    Object :  to  carry  into  effect  an  agreement, 

particulaii?  of  which  are  not  fjiven,  for  the  arquisition  of  [>ntent« 
and  inventione  relating  to  motors  for  the  haulage  of  tramway  cars, 
and  to  work  aod  tarn  to  acooant  the  same  in  any  part  of  the 
world.  Ibe  Snt  nbiaEUMie  are  t 

Shares. 


A  T^one,  J.P.,  M.P.,  Hanworth  Park,  Middlesex    I 

E.  Ellis,  Summersbiiry,  Shnlford,  Surrey   1 

C.  H  Sprajrun,  Maiden,  Massachu^otta,  U.S.A.    I 

O.  W.  H.  Klli.^.  Shalfonl,  Surrey   1 

(i.  F.  Miller,  Fall  Ri\-er,  Maseachusetto   1 

R.  Wynne,  40,  Chancery-lane.  W.C.   1 


There  shall  not  be  less  than  three  nor  more  than  seven  Directors. 
The  first  are  A.  lAfono,  M.P.,  C.  H.  Sprague,  E.  Ellis,  and  O. 
M.  ,\k-ller.  Vnidiriration,  f.'iiK).  Remuneration,  before  {Miyinent 
of  any  dividend,  £l,t>UU,  wil^h  an  iwiditiuual  4  per  uont.  after 
]iayinent  of  15  per  cent,  dividend,  5  per  cent  after  20  per  cent, 
dividend,  6  per  cent,  after  payment  of  25  per  cent.,  7  peroantt 
after  paynoot  of  30  (ler  cent.,  S  pne  «ent  alter  payment  of  35  per 
cent,  9  per  cent.  afi«r  imyroent  of  40  per  eent.,  and  10  per  oeat. 

n'V"  -■T.'^-n— 1*  nf  !"  fv/::  .  lh'  ,  ;})'■  ■-■n'-io  tO  bc  divisible. 

Hoary  Walker  and  sou,  Limited.— Ketfistered  by  T.  W. 
Roasiter,  7,  Kly-ptace,  E.C.,  with  a  capital  of  £60,000  in  £5  shares, 
6,000  ordinary  and  4,000  preference.  The  objects  of  tho  Company 
are  to  acqaire  tho  bMinwaiia  of  iraoionBdan  and  troomongera 
hitberto  oarried  on  bw  Heoiy  Walker  and  Jeim  Oeorge  Walker, 
tnding  ea  Henry  Walker  *ad  Soa.  at  Gallowgnte  Iron  Workay 
and  at  SB,  Westgate-roed,  Ifewoiatie-OD'l^e,  and  generally  le 
carry  on  buslneso  aa  heaiiiw,  veatilatliw,  genaml  ead  eieetncel 
engineera,  plomben  and  giiptluiai  ote.  The  flnt  nbinribm  are : 


H.  Walker.  Jesmond-road,  Newoastle-on-Tyne    1 

J.  U.  Walker,  13,  Haldane-terraoe,  Newcantle   1 

J.  C.  Oover,  Priorsdale,  Clayton-road,  Kewc>i»tle-on<iyna  1 

H.  Ben»on,  11,  Mosley-street,  Newcastle  on- Ty no   1 

J.  McEwan,  '20,  Race  street,  Newcastle  on-Tyne  ••••■•,«<  1 

J.  <i.  Benson,  12,  Urey  street,  NawcaaUo-on-Tyne                 .,  1 

■I.  -I  Forster,  Woodslea,  Jesmond-reed,  Newoeetla-Oii-'ryne  ...  1 


There  shall  not  bo  leas  than  three  nor  more  than  seven  Directors. 
The  first  are  H.  Walker,  J.  O.  Walker,  J.  J.  Forster.  and  J.  C. 

Gover— all  of  Newcfwttte.  Qualificjition,  £250.  Remuneration  • 
Manat'intr  niroctor.'!  (11.  Walker  and  J.  (J.  Walker).  £4iX)  and  C.iMt 
respectively  ;  reinunciation  o(  ordiitaiy  Directors  to  be  determined 
by  the  Company  in  general  meeting. 

"  tlghtalMg."  UosMed.— Registered  by  SUughter  and  Maf, 
21,  Great  Winchester-atreet,  E.G.,  with  a  capital  of  £3,000  in  £1 
shares-  Object  :  to  acqoire  rejil  or  personal  pro[>crty  of  every 
description,  and  t-o  work,  develop,  and  turn  to  account  the  same  ; 
also  to  establish,  print,  and  publi-^h  newspapers,  mat^azinc^,  and 
books,  and  generally  to  carry  on  the  business  of  i>rintrr8  and 
piibli^hpr*  in  all  ita  brancbeti.  There  shall  not  be  loss  thau  three 
nor  more  than  nine  Directors  ;  the  first  are  to  bo  npjiointod  by  the 
sitfoatorie."  lo  ilie  memorandum  of  asuociation.  Qualilieation, 
£100;  renuineration,  xH<0.  with  an  adflitional  num  of  one-tenth 
of  the  net  proiits  remaining  after  payment  of  10  per  cent,  dividend, 

CITT  NOTES. 

Great  NortHern  TeleKraph  Compuy. — The  reoetpta  for  the 

month  of  November  were  £"2'J,4()0. 

no  Weeteis  Ualea  TOIearaVb  Caawaay  hat  declared  a 
qnnrtarly  dividend  of  1^  per  eioft. 

City  aad  Seatli  £*e>ndoB  Kallway. — The  receipts  for  the  week 
ending  December  6  were  £810,  as  against  £806  for  tbe  wook 
eodfam  November  38.  The  total  reoeiiita  for  four  weeks  ending  oa 
Uw  tnttar  date  wen  £8^1. 

mtleaal  VoUaffeaMn  Oaawaav.->fbo  Difeetois  have  deeieied 
aniatarini  dlvldond  lor  tbe  mx  tnoathe  eeding  Ootobar  31  at  tha 
rate  of  6  par  eaok  per  annum,  leaa  biooBBtBZ»  as  the  Bnt  ead 
seoond  prefBTtnoe  abares,  and  at  the  rate  of  6per  eentw  pv  eiunm, 
less  income  tax,  on  the  ordinary  sharea. 

Tba  Comsaarelal  CaUe  Caaapaair  annonaoe  the  payment  on 
January  2,  1892,  of  tbe  nMul  qowtaritr  di^MOHl  at  the  lata  oi 

cf^bondntotebaiilnaa  tUe  mattik  fhr  m?<f Miali  hi  Juwacy  win 
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n^^ninbent  the  maxinuiiji  of  £120,000. 
will  ihoreby  be  rotluced  t-o  £-J<>iJJ"K». 

Tb«  BMtMTB  T«l«cr»pli  CompMy  anoounce  the  [»yin«Qt  on 
January  14  of  interast  al  the  raLe  nf  fi^.  per  share,  leM  income  t*x, 
beinj;  0  per  cent,  per  annum  on  iIil^  preference  ■hare*  for  the 
quarter  ending  December  31  ;  f  '!  thn  ufual  interim  (Uvidandof 
2t.  6d.  nertharo  on  the  ordi: n  >  i  e^,  tax  flM^  in  BMpoct  of 
profits  lor  the  quarter  endtug  SoiJtcmbw  30. 

CenpMdea  «f  tlM  KontiL— The  following  alartrkri  eomiM»iw 

have  been  registered  during  the  past  month  : 

Bioeater  Electricity  Supply  Company,  Limited,  £Salnc«  £6,000 

Connelly  Motor  Company,  Limited,  £1  sham   TO.OIK) 

Electrical  Finance  Corporation,  Limited,  £2  ilbatm  ......  lwjn%} 

Globe  Electric  Company.  Uroitod,  £1  alMina   lO.OOO 

Isle  of  w  ight  Blaatria  Liglitii^  Odb^muv,  LtniUd,  £1 

shares  „   1,000 

International  Bhietvlo  Svlnnigr  Company,  UBltad»  £1 

siiaraa   25,000 

Johannesburg  Lighting  Coiii[>Hiiy.  Limit^'J,  £1  dMMV  160,000 

New  Motor  Hyndicate,  Limiteti,  i:iO  i>hare«    5,OCIO 

Niitiunal  Tplet;rjiph  Works  Company,  Limited,  £5  and 

£^  siau^s      5,000 

Patent  Elaotromagnatio  Clock  Syndicate,  Limited.  £1 

abana  .    25.ooo 

Raihnv  ItetrtoMl  Poff  Sifnua  ^rndioala,  limltad,  £1 

i«  s^Maab  MaoMaaaaaaaai  »aaaB*Maaa*<a*ftaaaaafaaa*«MaaMaaa*aa  25,000 


20807. 
flOBH. 

mas. 

S0iS7. 
80680. 
90097. 


20694. 


20M6. 


PROVISIONAL  PATENTS,  1891. 

Kos^BBR  SO. 

An  automatic  olootrlc  dlao  vete  raootrttkS  MA  oeonttog 
mnchine.    \\'aUt;r  Hiunu  uj  i  William  Tradariek Lswla, 

11,  Queen  Victorja  stroct,  I^ndon. 

fllmaltaaooua  taleKraphjr  and  telephony.    John  Mor^iin 

Richards  and  Johnston  Stephen,  4t>,  Uolboru-vuuluct, 
London. 

ImproTemsmtt  In  the  Insnlatlag  or  oavarlas  *^ 

•loctrlcal  cables.     Henry  Krlmund.H  and  OoQiy  BdWrJ 
I'reece,  47,  l^ocoln's-ian-helcle,  Loudon. 
ImproTemaam  In  alaotrie  lighting  nttaehmanta  for  gaa 
bnnara.   Itevid  James  Quinn  and  Paul  Walter  Hoffmann, 
35,  Chancery -lane,  Liondon. 

ImprorainMnta  in  elaotrto  aalMr  tamp*  far  — »»*»g  mMI 
otbar  pnrpoaee.    Krnafc  BtfhaB  ami  Bmaift  Bailay,  SI, 

Cheapakle,  Liondon. 

■xtrnetlBg  gold  and  allvar  from  aa»^atar  by  alaolia 

lysis  Cliariaa  HjraU  WooU,  Arthur  Bogeoo  Hajrmaii, 
and  Aiexaadar  Deoon  RoilitOH  Janaaoo,  n,  Jleet  ateaat. 

London. 

Improvamonts     in     armatoroa     of  dynamo-alaetrle 

mnefclnaa.  John  Nebel,  28,  Southampton-buildings, 
London.    (Complete  specification.) 

A  new  or  tmprered  eombtaod  eloctro  medical  appa- 
ratus ooU  and  battery,  Tlioma-t  ('leniflnt  UcxlgkinHon 
and  Uenry  Thomas  Tomp»itt,  2.3,  .Souihnmpton-buildiags, 
London.  (Complete  specification.) 
An  Improved  elaettto  aattway 
Eli,  7t5,  Chanc:<jr]r.|aM 
f'nited  .Statofl.J 

Deckmblh  1. 

ImpreyemenU  In  or  oewMoted  wltfa  ■lactrlc  maathand 
and  side  Ugbta  for  ahlpa.     William  Craiiiinond  Martin 
and  John  Hunter,  87,  St.  Vincent-strflot,  Ula^gow. 
Improvements  In  arc  electiie  Umpa.   WUMoB  llaApber- 

son,  II,  Fumival'Slroct,  London. 

ImproTomenu  In  electrloally-propoUod  volilalaa.  Mark 
Wealav  Daway,  4$,  Southampton-buildings,  London. 
(Coagi|iatd  ■padUeatiott.) 

iHpaafwaMa  1b  ataraco  battarlaa  or  aooomnlators. 

Ckri  lAtdrnk  9,  Lord-street,  Liverpool. 

Impreraauata  la  and  relatfas  to  aiaalilB  Are  ipglr*" 

Mark  Wesley  Dewey,  4S,  SoathamptaB'tMiildliiga,  London. 

(Complete  specification.) 

tmprvTomaata  la  alaotrleally-propalled  vablelaa.  Mark 
Waalacr  I^VWVi  Soatbamptoa^boildinga,  liondon. 
(Oonpteto  apaeUeaUoD.) 

Improvements  In  and  relating  to  eleotrloally-propeUed 
boa*  oarta  or  earrUgea.  Mark  Wesley  Dewey,  45, 
Soatbampion-baUdings,  London.  (Complete  speoificntion. ) 

ia  aleotrle  h-rmtliig  apparatoa.  Mark 

London. 


Wadnr  OtinV/  4fii  Soatbampton-baildinga, 
(OoBHiato  apacnodtiOBt) 

la  avparatva  for  aMaaorlag 

ita.    James   William  TIranMe 
(Matt,  83|  Sonlbampton-buiklings,  London, 

ta  oeaH^^fcniiTTtgT  aad  elaotrto  eaUao. 


AU^nder^mia 


21033. 
810S4 

21142. 
S1143. 
311IM. 

2117S. 


81187. 


An  Improved  gSM  or  olootrlc  light  appUaoco  att<M*»<4 
to  a  stud  for  tbe  purpose  of  tUnmlnatlng  a  i>* 
ablrt^ont.    Walter  Walton  and  EflMat  Laatar,  W,  KnO»*  ^ 
road,  riiijiham  .Tunction,  London.  »'•* 
Improvemcmta  In  dynamo  maoblnos.    La/arus  fjk9  MM  jgi 
E<lward  ijUiijhun  Karri*,  -133,  Strand,  London. 
Improvemaam  la  mnaieal   laatmmonta  op«rat«4l   toy  J0 
daetrMtjr.    Paris   EugeiM  Singer,   6,  Vicboria-road, 


Dbcembek  4. 
Improvemaato  !■  eelUag  roses  for  eloetrteal 
Walter  Poynter  Adams,  SpringweU,  BanMa»  Banay. 
Xmproraaoata  la  oleatrlenl  avMBM.  Waltar  VofnUft 
Adama,  SpringwaO.  Baniaab  flonagr. 
liiipiaiamimla  lalaMpg  ta  iinti  tmt  Iwnpfcil  »m  Cbarlaa 
BooU  Snail  and  Woodlionaaaad  BMraoo  Uaitad,  Ttaiitml, 


svawlfe  af 

CMurtaoay, 
Bnmy. 


fHr  piamotiag 

Robert  Henolad« 
Waadaworth-coadit 


William  Hamilton 

Btankeney,  45,  Sonthampton-bnildioga.  Londoib 
21314.  Improvsmsnta  la  aMtan  or  laomdiaw  « 

AliradJnUttiBattltka2S,UigbBalben,IjOii4««.  (C 

'  "  ■  '       -  & 


SomiNiL  TbomM  Fnraa,  aad  IVank  I 
nt,  Lon ' 


mdon. 


of  the 

nel,  Ernest 
106.  Fleet- 


ea«a.frea«  dovloe  fbr  oporattag 

  Homy   Hatcbina   Brown,  Andora 

£11M«.  md  CbedMun-Stroda.  Undtad.  4,  Moocfiald% 
LondoD.  {Complato  apeoifloation.) 


»IW7. 


SPECIFICATIONS  PUBLISHED. 

18ti5. 

Handford.   8d.   {BaeoBd  adttioii.) 

USSA.  maaMaal  awdartw.  nwMb  U. 

Bwinbunw.  8d. 

Bayly.  <Loth.)  M. 

1891. 

'MS.  rieotrlo  aro  lamps.    C-.iy  B.n(l  HammOlld.  8d. 

.%9.  Blaotrlelty  BMtera.   Teague.  8d. 

587.  laoaadeooeat  oloetrlo  lampa.   Berlyn.  9d. 

anX  Wgaatltag  tlma^  ato^,  by  aiertrldlr.  VooOrth.  Rd. 

iSaaa.  — aartaallylamad  «a«M.  Mttohall.  6d. 

IWNl  ClaaaanlPi  rtaaiilaal  ■Mtir  «(  aUaaaiMg  aaoMi 

Bradley  and  otliert.  8d. 
172<tl.  Kleotrio  soldering  irons.    NTitchell.  M. 
174<l<i.  Arc  olootrlc  lamps,    Tudman  and  .\ngoid.  ttd. 
174.^1.  XliMiirlf  LatlerlcH      [  uikh.  H<l 
17454.  Baetrlc  conductors.    ThrolfalL  tkl. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Brush  Co.  

—  Pref.  

India  Rubber,  Oatia  FanAa  *  TtHagiafili  Oa. 

House- to-Honse  

Ustropolitao  lilwcric  .Supply   

Londoa  Kieciriu  .'iapply   

Swan  United  

au  Janes'   

UepiMBa 
OraatraotieB 
Westminster  Electric 

Liverpool  Electric  Snppljr  | 
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NOTES. 


^  CNhpmui.— TIm  MiehoritiM  of  Gflrana,  Italy,  have 
^  reeeired  tenden  fur  a  cmtral  electric  installation. 

»    0«InhaaBen.^Tho  works  of  the  Eloctriciteita  Maat- 
Mhappij  were  burnt  to  the  ground  on  December  2. 

I  WoroMttr.— Tb«  ialtm  for  Mnding  in  tender*  for  the 
r  dMtrifl  lighting  flf  Wonactor  it  Febniuy  14  B«st. 

Electrfc  Railways  in  SwitBerland  — An  electric 
,  railway  is  to  be  inetelled  between  Valsthal  and  Langcnth-il. 

*  UUe. — A  scheme  ia  being  gone  into  at  Lilie  for  the 
I  mpply  of  oleetridty  pvoducod  hy  mmot  of  gM  as  notiTO 

power. 

TAleiOione  at  Donoon. — A  telephone  exfihuige  is 

*  to  be  enetod  ai  Dimoon,  with  ooDmstioni  to  Q]«^gow  Mid 

1  other  centrM. 

Berlin    Electric  Mains— The  Berlin  Electricity 
Company  have  in  the  centre  of  Berlin  alone  a  leogth  of 
■  SOmileiololefltiieeidileiL 

Blarbnrg.— Heir  L.  Fnuus  is  intending  to  otMt  an 
I  eleetric  transmission  of  power  betiroen  St  LoiMii  and 
'  Ibriwrg,  a  distance  of  18  miles. 

Stoetrieity  in  Pwria— On  April  Ist,  1890,  there 
were  22,000  electric  lamps  in  Paris.  Ob  S)it  July  tliis 
year  the  number  had  risen  to  63,500. 

GIty  Ooilds^The  prizes  sod  certifieates  of  the  City 
and  Gufldi  eC  Loadon  Institute  were  distributed  at  Salters' 
!  Hall  on  Monday,  whan  tho  lord  Mayor  deliTored  an 
address. 

Lord  SnlBeld,  who  underwent  a  second  severe  operation 
OB  Satorday,  ww  bat  ereaing  going  on  fairly  «dL  He 
passed  a  very  quiet  ni^  and  all  tbe  symptoms  wwe 

favourablo. 

Taemanlan  Tramways. — The  tramways  of  the  eity 
of  Hobart^  TMmania,  wbidi  have  reeently  been  pnrdiased 
by  a  London  ayndicatB.  an  in  funue  to  bo  ran  by 

electricity. 

CJhamps  Blyeee. — A  company,  we  loarn,  is  on  the  eve 
of  commencing  operations  in  Paris,  by  which  at  Eiater  the 
famous  vista  on  the  Ch.mps  Elyate  to  the  Aco  de  Triomphe 
will  be  bb^itig  with  arc  light*. 

Oalata. — The  authorities  of  Galatz,  Houmania,  announce 
an  open  competition  for  a  eMioession  for  the  lighting  of  the 
town  of  Gaiut/!  by  either  gas  or  electcidty;  tenders  to  bo 

received  by  1st  February,  1692. 

nectrolysis. — At  the  monthly  meeting  of  the  Edin- 
burgh Mathematical  Society  last  Friday,  in  tllO  Edinburgh 
Institution,  Prof.  J.  T.  Morrison  gavo  an  aeeOQlit  of  tibe 
"Modern  Theory  of  Electrolysis." 

WnUmnMUL  Kasrineer.  —  At  a  meeting  of  the 
Huddersfield  County  Borough  Couodl  on  Wednesday,  Mr. 
W.  C.  Mountain,  of  Newrni-tN'-on-Tyno,  waa appointed  oleo- 
trical  eiigiuoer  at  a  salary  oi  £200. 

RrlatOL — ^The  suggestion  is  anxiously  made  in  the  toeal 
press  that  Bristol  iboold  be  thoroughly  up  to  date  and  use 
the  three-phase  currents  for  lighting,  because  three-phase 
motors  have  no  need  of  comiuuutors  ! 

▲ttempted  Soieide.— An  unsuccessful  attempt  to 
commit  suicide  was  made  by  a  well-dressed  man  on  the 
underground  electric  railway  at  Stockwell  Sution  last  weeh. 
Beyond  a  severe  bruise  the  mau  was  uninjured. 

ana*  JiMtoca  BaUwagr^Tbe  Great  Eaetom  Bail* 
way  havo  kwg  lighted  Liveipool'etcoet  Station,  but  a  great ' 


dent  of  work  is  also  dene  at  Bishopegate  Station.  When 
is  this  station  ^ng  to  be  lighted  t  asks  the  CU|y  i^m 

Central  London  Railway. — Preliminary  borings  for 
the  Central  London  Electric  Railway  have  been  made,  and 
revial  satisfactory  conditions.  The  strata  are  easily  work- 
able, and  no  fornidaUo  water  difEcitlties  are  eppreheodod. 

Hucknall  Hathwaite.— The  meeting  of  tbe  Local 
Board  on  Tuesday  had  to  consider  the  supply  of  gas  to  the 
village.  It  wa£  proposed  to  obtain  electric  l^Ehb  from  s  plant 
which  was  being  laid  down  at  the  New  Hneknall  GbUieiy. 

Eooles. — The  Eccles  Local  Board  have  instructed  the 
clerk  to  inform  tbe  Board  of  Trade  that  it  was  the  intention 
of  the  local  governing  body  to  apply  for  an  order  to  light 
the  whole  or  a  portion  of  the  district  with  tbe  electric  light 

Canada.  -A  comparison  of  prices  of  arc  lighting  in  the 
principal  Canadian  towns  shows  enormous  difTerences  in 
tbe  prices  ef  eleetiie  Qghtiog.  The  prices  range  from 
1 7doh.  a  year  ]m  lamp  np  to  106d<ds.  in  Toronto^  and 

HGduls.  in  Montreal. 

Undersronnd  Wires  in  Anatralia. — It  is  intended 

to  place  the  telephone  and  telegraph  wires  throughout 
Victoria  underground,  The  estimated  cost  of  the  worlt  is 
about  £76,000,  and  it  is  expected  that  it  will  be  com- 
menced at  an  early  date. 

Immiach  Patents.— Mr.  F.  W.  Iliibel,  of  Messrs, 
Immisch  and  Co.,  is  in  America.  Mr.  Iliibel  will  probably, 
says  the  JSeetrM  WMd,  endeavour  to  diqpoee  ol  the 
American  patents  of  Mr.  Imnusdt,  who  hlmaelf  is  also 
expected  shortly  in  the  States. 

Tol^kMM  UooBses. — The  Postmaster-General  has 
intimated  to  Mr.  H.  Enhjne  Hnhrbead,  managing  dfaestor 

Caledonian  Teleplv  nn  Company,  Limited,  Glasgow,  that 
her  Majesty's  Qovernment  will  now  consider  their  applica- 
tion for  a  telopbonio  exchange  lieensa. 


Continental  Wtograpli  Lines.— Two  now  inter- 
national tdegraph  lines  affording  direct  communication 
between  Vieuuu  aud  Paris  by  wjiy  of  Basle,  and  between 
Tionna  and  London  by  way  of  Bodoubadl  and  Eosdsn, 

wore  opened  to  the  public  last  Saturday. 

Frankfort. —Tbe  Frankfort  Exhibition  seems  likely  to 
have  a  permanent  effoet  in  that  town,  for  it  ia  announced 
that  Herr  Otto  V.  Miller  and  Bauratb  Lindley  are  com- 
pleting a  scheme  for  the  installation  of  light  and  power 
transmission.  A  credit  of  10,000  marks  for  prsliminaries 
is  votsd. 

Conversazione  by  Telephone. — The  workmen  of 
the  National  Telephone  Company  in  Glasgow  held  their 
annual  cemmrnuimui  on  Friday  last  in  Tbe  Grand  HotsL 
In  the  course  of  the  evening  an  addres.s  wa.s  delivered  1)y 
Mr.  Bobert  Gourlay,  and  by  means  oi  tbe  telephone  it  was 
heard  in  the  Tariens  newspaper  offiees. 

Dotoli  OaUes  — The  home  Government  in  Holland 

has  decided  upon  laying  a  aubmarino  cable  between 
Olehleb  and  Labuan  Deli,  so  as  to  bring  Achcen  in  tele- 
gntphie  eomrnnnieation  with  the  Doteh  Lidies.   The  cost 

of  layin<;  the  cable,  which  is  to  be  302  English  miles  long, 

is  estimated  at  about  750,000  guilders. 

Small  Aoonmolators. — M.  0.  L.  Weber  has  an 

article  in  EledridU  which  gives  the  details  of  construction 
advocated  for  a  small  battery  of  accumulators.  Two  coils 
of  lead  wire,  one  above  the  other  in  long  thin  glass  tubes, 
is  the  arrangement  shown.    Such  batteries  WOUM  be  used 

for  laboraf'sn'o*  or  x<^  rtinrgo  electrometers. 

Swiaa  Water  Power. — ^Tbe  Cantonal  Administration 
of  Bemo  has  granted  a  eonoession  for  the  utfifaation  of  a 
portion  of  1&0  waters  of  the  Aar,  at  Wynau,  for  the  pro- 
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duetion  of  aleetrie  energy.  Tha  nea  will  b*  1,100  netrvi 

long,  giving  a  flow  of  80  cubic  metres  a  Meoadt  with  % 

iail  of  fonr  metres,  amounting  to  3,000  b.p. 

CaUaly  Oaatl*. — Considerable  extensions  have  been 
BMda  to  tba  abova  reaidaDoa  lately,  inelodiDg  a  floa  mtueam 

and  large  stables.  A  complete  electric  light  installutioti  is 
also  being  installed  throughout  the  main  building,  stables, 
and  OQthoQMa.  Tba  coatraet  baa  baaa  plaead  with  Maaan. 

DraTte  and  Gorhum,  of  CC,  Victoria-street.  S.W. 

Enois. — The Ennis Town  Commissioners  invite  specifics 
tions  and  tendera  for  the  public  and  jirivaie  ligbiinji  of  the 
town  of  Ennia  by  electricity.  Such  specifications  ind  pro- 
posals to  be  sent  to  the  Town  Clerk,  Town  Ilall,  Ennis,  by 
Jan.  1.  All  expenses  and  cost*  incurred  in  the  prei)aration 
of  th«  aaid  apeotfioatiotia  and  taodaca  to  be  borno  by  Um 
parties  sending  in  same. 

SjcfemottoB  of  Forelflrn  Bodies  from  tbe  Eye. — 
Dr.  Simaon  SneU,  who  has  given  much  attention  to  tbe  use 
of  the  electromagnet  in  extracting  foreign  bodiea  fnmi  tbe 
retina,  has  a  letter  in  the  Lancet  this  week  givini;  some 
particulars  of  his  operations.  Dr.  Snell  has  put  on  record 
77  caaea  in  wbieb  the  electromagnet  has  been  used,  and 

aubseqt'ont  hn'n<7  the  !n:n;bp!'  r-!r,cc  to  100. 

TelejEthonio  Coast  Commnnioation. — Tbe  Mersey 
Doeka  and  Harbour  Bond  bave  aocapted  tbe  offer  of  the 

National  Telephone  Comi>uny  to  cst^aWisli  telephonic  eom- 
muDieattoo  by  a  metal  loop  wire  between  the  Crosby 
Idghtbonae  and  tbe  Fonnby  Boatbooae,  and  tbe  oCar  of 
tiie  Postal  Telegraph  Department  for  the  same  between 
Waterloo  coast  gtiard  station  and  Rjundoll  Sands. 

Greenock. — At  the  monthly  mooting  of  tbe  Greenock 
Police  Board  the  clerk  submitted  correspondence  with  the 
Board  of  Trade  on  the  subject  of  the  Electric  T.^^ihting 
Order,  1683,  and  it  was  agreed  to  oppose  any  application 
wbidi  ndgbt  be  made  by  aleatrie  l^bling  coanpaaies  for 
supply  of  electricity  in  town,  but  not  meantime  to  apply 
t(MC  a  provisional  order  under  tbe  new  model  order  of  the 
Board  of  Tnda 

PersonaL — Tbe  title  of  the  firm  started  by  Mr.  C.  £. 
Brown,  late  engineer  to  the  Oerlikoo  Worlu,  ia  Maaars. 
Brown,  Boveri,  and  Co.  The  new  worka  am  at  Baden, 
near  Zurich,  where  we  nndaraisad  Mf.  firownhaa  aaoured 
a  large  hall  which  is  converted  into  a  factory.  M.  Boveri 
is  the  financial  partner  in  tbe  new  firm,  which,  with  tbe 
talented  eagiDaar  in  ehaigab  will  doubtlaaa  maat  with 
axtended  success 

Portable  Kleotiic  Xtaoipa. — 8mall  poruble  hand 
hmim  are  now  often  aaen  in  optieboa'  windowa.  The  eost 
is  not  excessive,  and  they  are  becoming  recognised  as  useful 
for  domestic  purposes.  Tbe  Oplician,  while  recommending 
andb  lainpa,  tbawa  tbe  attention  of  the  mahera  to  tbe  fact 
that  the  greatest  weakness  155  in  the  unprotected  state  of 
the  small  glaaa  bulb,  which  is  in  many  of  these  lamps  open 
to  riak  oi  in jory. 

VMb  Uiktlsff  in  Germany. — For  the  last  month 
the  nijsbt  express  between  Frankfort  and  Berlin  has  been, 
by  way  of  experiment,  lighted  with  deetric  light.  The 
olUtaiBt  of  tbe  incandescent  lamps  is  supplied  by  naans  of 
aeciirnulaiors  charged  at  the  works  in  Gelnbaoaen.  Two 
kmp^j  are  provided  for  each  carrii^e,  one  of  which  can  be 
turned  off  by  the  passengers,  whllat  the  other  «an  only  be 
darkened  with  the  curtain. 

Orerliead  System  in  Brooklyn. — It  is  intereaiing, 
in  the  praeeot  atate  of  eieetrio  traetion  in  England,  to  learn 
that  the  Kailroad  Committee  of  the  Brooklyn  Board  of 
Aldermen  has  receindMrinuUtion  from  the  directors  of 
l^^minoipal  tnn^P^^^i|faB  in  that  town  for  pa^ 
^■"■•la  intwdl^  ^to)lley  wires,  and  if  a 


faroambla  dactaion  is  given,  the  new  ayatam  will  be  ia 
opaiation  before  next  winter. 

Dnndee. — A  meeting  of  the  Dundee  G.i.s  CoIllmi^,•ion 
was  held  last  Friday,  when  it  was  resolved  to  acquire  a  tiie 
ia  Ward-road  for  the  purpose  of  eracting  aleetrie  light 

works,  provided  the  conditions  in  the  missive  of  wle  could 
be  satisfactorily  adjusted.  A  counter  proposal  that  ibe 
Comniiaston  aak  tbe  Town  Council  to  expoae  the  eld  eatde 

market  site  was  defifated.  Mr.  Urqiib.krt,  the  erii;iri.?«r, 
attended,  stuI  ^ive  cxplanation.s  in  regard  to  the  projiosal, 

Cardiff. — At  a  special  meeting  of  the  Cardiff  Lighting 
and  Electrical  Committee,  tbe  report,  already  published, 
was  discussed  It  was  mentioned  that  the  order  bad  only 
18  months  to  run,  and  the  pknt  would  take  six  month«  to 
put  down,  and  tbe  amngementa  and  latnng  of  eontcaels 
six  month?  more.  Mr.  Masaey  attended  and  gave  infer- 
matio.n  as  U)  cost.  It  was  decided  to  defer  the  matter  till 
tbe  town  derk  Imd  obtained  partienhra  from  the  other 
towns  li<.'htp  i. 

Mr.  Teslas  Kvperimenta.— Prof.  Crook^  the  presi- 
dent of  the  Inatitotion  of  Electrical  Enxineera,  whsn  moving 

the  annual  report  last  week,  announced  that  Mr.  Xikula 
Tesla  ia  on  hia  way  to  England,  and  bad  promised  to  lecture 
before  tbe  Inatitotioa  in  January  next,  and  that  tba  Oouacil 
would  spare  no  paina  to  ensure  that  tbe  lecture  ihoald  be 
thoroughly  well  experimentally  illustrated.  Tbiameetiag 
is  likely,  therefore^  to  prove  one  of  the  moet  noteworthy  of 
the  coming  aaoaioa. 

Inverness. — At  a  meeting  of  the  Inverness  Police  Com 
missioners  on  Monday,  consideration  of  a  propowil  to  uukc 
additiona  to  the  gaa  works  at  an  estimated  eoet  of  £10,000^ 
and  a  .suggestion  to  borrow  this  amount,  together  with  .1 
sum  for  tbe  proposed  electric  lighting  of  the  town,  wu 
taken  np^  The  Commiaaiooon  reaolved  to  dtfar  ooniidMa- 
tion  of  the  rcconmiondation  until  the  rcp<")rt  of  the  ofiScial 
engineers  on  the  water  facilities  for  the  production  of  the 
eteetrie  light  ia  raeoived. 

Theatrophono. — On  Friday  night  last  an  exhibition 
was  given  by  M.  Siarvady  at  the  Savo/  Hotel  of  the 
"  theatropbone"— a  telephonic  instrument  by  which  tba 
attendance  of  panoua  atan  opera  can  be  pnelHally  obuined 
without  bodily  presence.  The  trials  were  regarded  as  very 
successful.  The  Theatrophone  Company  have  already 
installed  a  considerable  iiumbar  of  these  instrument!  at 
Pari.^,  and  their  introduction  as  a  refinement  of  civOiaBtioa 
in  London  seems  to  be  contemplated. 

Omm  MaMh  br  faiopiiw— A  novel  event  in  tba 
shape  of  a  chess  match  played  by  telephone  took  place 
between  representatives  of  London  and  Liveqiool  last 
Saturday  nighty  the  eompetitora  being  engaged  at  the  (Xtj 
Hall,  Eberle-atreet,  on  the  one  band,  and  at  the  Britith 
Chess  Club,  Covent  Garden,  00  the  other.  Two  games  bsd 
been  arranged,  ^e  firat  was  won  by  the  Liverpool,  but 
the  second  was  abandoned  after  60  moves.  Ifr.  GaofgB 
Newnes,  M.P.,  was  one  of  the  London  players. 

KOeient  Uotors.— Mr.  H.  Ward  Leonard,  whose 
artide  ou  eeoMMnical  tnmamiaiion  <rf  power  waa  pwn  ly 
us  last  week,  is  making  arrangement.?  to  appily  hk  inven- 
tions and  devices  on  a  considerable  scale  in  New  York. 
The  patente  have  been  granted,  and  contain  aome  >wee|Mng 
claims.  In  |irinciple  the  method  consists  in  supplying  volts 
proptutioual  to  the  desired  speed,  and  ampetes  propwtioDal 
to  tlM  deairad  torqna  Gombinationa  of  altemnte  and  dnaet 
enireab  for  motor  work  era  alao  ampbyed. 

Sims-Edison  Torpedo. — A  trial  of  the  .Sims  Kdtson 
dirigible  torpedo  has  been  made  on  the  Tyue,  at  Newcastle, 
before  Sir  William  G.  Annatrong.  Tbia  trial  wu  made  to 
denMMtcata  dm  pcaetioability  oi  iaiinching  *  diiigibla 
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torpedo  from  a  ship  in  motion,  and  notwithstanding  very 
\»A  WMtber,  rain,  AndfoK,itMeiBMl«nineiitlyMtiifiMtOf7. 

Notwithstanding  various  manoeuvros,  there  w.'is  no  fouling 
of  the  cables  in  any  way.   An  exhibition  is  to  be  given 

myahoitljlMioce  tlM  Lorii  of  the  Adninlty  al  Stokw 

Bay. 

Mftnaloii  Hoiue.— The  work  of  installation  of  the 
aleetrie  light  into  the  Mansion  House,  which  has  occupied 
the  last  five  weeks,  was  finally  completed  on  Wedneaday. 
The  General  Purp  oies  Committee  of  the  Corporation  h;ive 
▼inted  the  building,  and  expressed  their  satisfaction  with 
the  way  in  which  the  operations  had  been  eondiutad.  Tfcfa 
is  the  first  time  in  which  the  Lord  Mayor's  official  residence 
haa  been  entirely  lighted  by  electricity,  and  the  various 
Inception  and  State  apartoMtttt  kppanr  to  gmb  «clv»ntef^ 
The  Planet  ElectrieLiglitiogGoaipMycmtodoot  tiM  tender 
for  the  work. 

Cvt-OUMM  Fittings. — It  has  been  often  the  complaint 
that  English  buyers  were  too  fond  of  jatronising  German 
goods,  and  that  or  ier?  n-hicb  ought  to  h;ivo  been  placed  in 
England  go  to  Germany.  That  this  may  be  so  too  often, 
eepMuUy  with  the  cheaper  efao  of  goodfl,  is  Admitted. 
Bnt  we  hear  of  a  satisfactory  case  on  the  other  side 
which  demands  recugnition.  The  fashion  is  now  apparent 
in  Berlin  in  rich  and  artiatio  dwiee  for  Englbh  elestrie 
fittings,  especially  the  beautiful  cut  glass  of  Me»(,rs.  Osier's, 
and  many  tboosands  of  pounds  worth  have  been  recently 
•hipped  to  the  Gennan  eapitaL 

Minings  Iiomps. — We  are  glad  to  learn  that  the  out- 
look for  electric  mining  lamps  is  exceptionally  good  at  this 
nuMnent.  The  Mining  and  General  Electric  Lamp  Com- 
pany have  done  a  wiae  thing  in  handing  a  few  dozen  Uunpe 
to  be  thoroughly  tested  in  the  Northern  collierie?,  and 
where  their  behaviour  in  the  rough  and  tumble  work  of 
the  mines  is  very  aatiaiaetoty.  We  believe  that  orden  for 
aevera!  hnndrcdg  of  these  stool  cased  lithanode  battery 
lampe  is  practically  assured.  It  is  time  the  matter  took  a 
pnetical  ^pe,  for  the  demand  is  not  to  be  nnmberod  by 
dozens  of  lamps,  but  by  hundreds  of  thousands. 

Telephoning  at  Sea. — The  following  note  us  from  the 
obituary  of  tha  Dadi/  Chrorude  :  "  Mr.  Georga  W.  Stuart, 
inventor  of  the  sea  telephone,  died  of  heart  disease  at  New 
York  ot!  Decamber  9th,  just  after  he  had  secured  a  promise 
of  cu[^,ul  with  a  view  to  pushing  bis  invention."  We  are  not 
acquainted  with  tJie  invention  mentioned^  nor  aanired  ef 
the  poRsibilities  of  useful  telephone  communication  between 
ships,  to  which  it  seems  to  r^er.  But  it  is  certainly  uufor- 
tnnate  that  an  enthusiBatie  inrentor  should  die  jut  at  the 
moment  when  he  is  within  sight  of  port.  If  there  i.s  any- 
thing in  Mr.  Stuart's  invention,  wo  hope  it  will  not  be  left 
to  iiibBide  without  trial 

Croydon. — The  attitude  to  be  taken  by  the  Croydon 
Town  Cont^ril  o-t  the  question  of  electric  lighting  is  that  of 
a  waiting  game.  Iho  Council  were  called  upon  to  decide 
whether  they  wouM  themselves  apply  their  powen  by 
erecting  a  central  station,  whether  they  would  di^po^e  of 
or  transfer  those  powers  to  a  com|)aay,  or  whether  they 
would  allow  the  matter  to  remate  hi  aheyanee  to  aee  what 
is  bciuK  done  in  other  places  nnd  what  13  likely  to  be  the 
result  of  an  application  of  the  powers  of  which  they  are 
already  in  pMMMdoo.  The  Coonci],  acting  on  the  reeoop 
mendatiou  of  the  General  Purposes  Oommittoab  have 
resolved  to  adopt  the  third  pro|>o3al. 

■.P.S.  Cells. — It  is  now  nearly  six  months  since  the 
Elaetrie  Cemtmcfeion  Company  gave  up  the  manufactore 
of  accumulators,  turning  over  the  Millwal!  ,  i  ks  to  the 
reconstituted  Electrical  i'ower  Storage  Company.  2dr. 
ftankKug  alatee  that  the  ontpnt  «(  eellt  it  50  per  eenL 


greater  than  it  has  ever  been  before,  and  the  work  is  still 
inereeainK.  The  future  for  aaeondary  celle  is  aeeond. 

Although  the  monopoly  has  been  fiercely  assailed,  the 
E.P.S.  mainUio  the  ground.  The  K  type  of  cell  givee, 
■aye  Vb.  King^  four  timee  the  output  of  the  oM  L  type, 
16  amperes  per  plate  instead  of  four  amjjeres.  At  the 
same  time  the  discount  in  prices  is  greater,  and  the  price 
will  be  again  probably  reduced  if  the  ealee  areiafficient. 

■idiliiitlMa — ^The  gathering  impertaaeo  of  the  Cryatal 

ViV.  p  Exhibition  is  indicated  by  the  remarks  made  at 
the  meeting  of  the  Cardiff  County  Council  on  Monday, 
where,  on  the  Electric  Lighting  Committee'e  minutee 

coming  up  for  confirmation,  Alderman  Sanders  apked  if 
the  Electric  Lighting  Committee  had  received  any  intinur 
tiott  of  the  ezbiUtion  to  be  held  at  the  Oryetal  Palaoe  in 
January ;  he  believed  more  information  as  to  the  newest 
developments  of  electric  Ugbt  would  be  got  there  than 
anywhere  ebe.  Alderman  Carey  anewared  that  thla  had 
not  escaped  attention.  The  Oorpm^tion  expert,  Mr.  W.  H. 
Massey,  was  a  member  of  the  ezecotive  of  the  exhibition,  • 
and  the  Counefl  would  obtain  all  the  information  poeaible. 

DaitmoBtk  — At  a  meeting  of  the  Dartmouth  Cor- 
poration, la.st  week,  attention  was  called  to  a  clause  in  an 
agreement  with  the  gas  company  prohibtUng  the  works 
being  usod  for  any  other  purpose  than  that  of  the  mana- 
factove  of  ^i,  and  abo  prohibiting  any  nuisance.  The 
gas  company  desired  the  omission  of  the  clause  in  view  of 
the  possible  adoption  of  the  electric  light  in  preference  to 
gas  as  an  illuminanL  Mr.  Conneinor  Alherton  asked  if 
this  would  give  the  company  any  preference  over  the  Cor- 
poration in  reference  to  lighting  the  town  by  electricity, 
and  tlM  town  clerk  said  the  sanction  of  the  local  authority 
was  necessary  before  electricity  could  be  adopted  generally. 
The  clause  wai  omitted,  except  that  portion  relating  to  a 

Olasffow.— A  correspondent  of  the  Glasgow  IleralA 
points  out  that  there  is  water  power  running  to  waste  at 
West  End  Park,  at  the  weir  of  Clayship  IfUlli.  There  ii 
another  weir  at  the  Great  Western  Bridge  over  the  Kelvin, 
while  the  weir  might  ho  recon.^tructed  on  the  Clyde  above 
Albert  Bridge.  There  ia  also  the  ijuestion  of  obtaining 
power  from  the  more  distant  Falls  of  the  Clyde.  Mr. 
Piankin  Kennedy,  in  reply  to  the  above,  writes  to  say  he 
considers  the  water  power  in  Glasgow  too  small,  and  thinks 
that  the  best  eooroe  of  power  for  the  town  would  be  tiie 
gas,  which  is  only  28.  per  1,000ft.  This  in  a  gas  engine 
would  produce  400  164:.p.  lamps,  which  at  8d.  a  unit  would 
produce  16e.  at  a  eoet  for  fuel  of  Si.  He  enggeated  the 
alternating-current  system  as  best 

London  County  Council. — At  the  last  meoting  of 
the  London  Couiily  Council,  the  Olficcs  (J!ommitt«e  reported 
that  in  connection  with  the  extension  of  the  eteetrie  light 
in  the  central  offices,  they  had  authorised  the  coTinection 
of  the  new  electric  lighting  circuita  with  the  iiiauia  of  the 
two  supply  companies  being  put  in  hand  at  once  ;  and  that 
they  bad  accepted  the  estimate  of  the  London  Electric 
Supply  Company  (j£92>  for  low-tension  mains  from  their 
Red  Lion-yard  atatioo ;  and  the  estimate  of  Measra.  Mather 
and  Piatt  for  the  Electric  Supply  Corporation  (£81)  subject 
to  the  cables  used  being  of  600  megohms  insulation  resist- 
anea   The  estimated  eoat  of  the  work  hae  been  induded 

in  the  specification  for  the  installation  work,  the  tenders 
for  which  were  opened  by  the  Council,  and  are  given  in 
our  bnainaN  notea.  The  courae  token  by  the  Council  waa 
approved. 

Rhondda  Volley. — An  adjourned  meeting  of  the 
promoters  for  the  supply  of  the  district  from  Treorky 
to  GaUigalod  with  Uia  eleetrie  li^  haa  hean  held  at 
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Pentre,  iiuder  the  presidency  of  Mr.  David  Lloyd,  Ystrad. 
The  canviuflem  prasented  a  moat  sneonngiDg  report,  whkh 
clearly  demonstrated  that  the  question  was  taken  up  most 
enthusiasticalljr  by  the  general  publio.  It  was  reeoived  to 
inTita  Mr.  Williams,  •l«etriebm  Ocmh  OolUeriM,  to  ftttond 
the  next  meeting  'vi'h  a  view  to  obtain  further  information, 
and  to  take  step«  to  bring  the  wboie  question  to  a  ptactical 
iarae.  Two  g«ntl6iiMii  wore  appointed  to  make  onqniriea 
as  to  the  legal  aspect  of  the  uiidertakinp,  and  tbe  probable 
cost  of  obtaioing  the  necesaary  powers  to  form  a  compauy. 
The  piwent  eliugo  to  gw  ia  4i.  3d.  per  1,000.  Expec- 
tation is  expreasad  of  a  ipwdj  pnwtieal  outcome  of  tbe 
movement. 

ISiddloaliMiagh. — report  is  to  be  presented  by  the 
MiddlMlMoaKh  laeetrie  L^bting  OomtnittM  to  tlio  Town 

Council  embodying  information  as  to  the  action  of  local 
authorities  from  various  sources.  They  applied  to  97  local 
autfaoritlea;  of  tiuaa  S7  wweio  tho  podtioo  of  MkUlea* 
brough,  where  the  gaa  works  belong  to  the  Corporation, 
and  tbe  majority  of  these  bare  either  taken  no  Btefie  at  all, 
or  faavo  kept  private  flrma  away  by  applying  for  a  pro- 
visional order  which  thoy  have  not  put  in  force.  The  report 
will  be  put  before  a  special  meeting  of  the  Town  Coaooil 
tMkt  moDtb.  There  ia  a  tewIoiMy  to  tbink  tbo  time  is 
hardly  ripOi  and  the  "bitter  experience  of  Barnet"  is 
alluded  ta  Wbeo,  however,  it  is  remembered  that  at 
Bamot  lliflre  wwo  onlf  70  lamps  of  30  c.p.  in  all,  while 
many  a  good-sized  privato house  has  more  than  this  inntalled, 
no  verjr  great  inference  must  be  drawn  from  the  failure 
of  this  incandescent  lighting  for  public  streets.  Perhape 
fbe  Middlesbrough  councillors  require  fttUor  infonnatioD 
on  the  latest  dcvelopmentf?  of  town  lighting. 

Plymontb. — ^At  tbe  meeting  ot  the  Plymouth  Borough 
Cbnnetl  laat  week,  a  rewlution  by  Mr.  Kerswitt  was 

carried  ;  "  That  it  be  referred  to  the  Works  Committee  to 
consider  and  report  to  tbe  Council  upon  tbo  desirability  or 
otherwise  of  obtaining  powws  for  lighting  the  borough  by 
electricity,  and  that  they  confer  with  the  Wator  Com- 
mittee as  to  whether  water  power  could  be  made 
available  for  generating  electricity."  Thoy  had  waited 
patiently,  be  said,  for  a  private  company  to  undertake 
tbe  work  of  electric  lighting,  and  the  company  having 
failed  to  do  so,  the  Corporation  bad  a  favourable 
opportunity  of  taking  action.  The  lighting  of  the  town 
by  electricity  r>i!nht  to  bo  in  the  hands  of  tho  Corpora- 
tiuii  rather  than  of  a  compauy,  and  in  his  judgment 
their  water  supply  should  bo  used  as  a  motive  power. 
Mr.  Square,  in  seconding,  was  con\inced  that  the  Plymouth 
Council  could  carry  out  a  system  of  electric  lighting  more 
(dieoply  ihsa  almost  aoyotlMroocpontioaiiiihs  Ungdmn, 
because  they  had  such  abundant  water  power. 

Blootrto  Cart. — Amongst  tho  public  very  few  electric 
contrivances  awaken  such  interest  as  self-propeUe^l  vehicles, 
such  as  omnibuses,  tricycles,  and  carts.  The  electric  tram- 
car,  especially  with  overhead  wire,  seems  to  have  a  slight 
explanation  of  its  movement,  but  a  self-contained  electric 
osrt,  running  with  ordinary  wheels  on  the  road,  is  a 
"  marvel."  Ml.  Radcliffe  Ward,  who  has  made  this  bntnch 
of  electrical  engineering  his  speciality,  has  just  completed 
sn  eleetric  provision-e'Jt,  which  we  bad  tho  opportunity  of 
iTj'-l  rcting  la.^t  week.  It  i«  a  handRome  vehicle,  giviti^'  no 
idea  of  clumsiness,  with  ueat  iodiarubber-tyred  wheels,  and 
the  gearing  and  motor  completely  hidden  from  sight.  The 
only  peculiarity  is,  of  course,  the  absence  of  horses  and 
•bafte.  The  car  was  made  for  a  well-known  provision 
merchant  in  tho  north  of  London,  but  as  tho  time  of 

contract  was  exceeded,  and  it  was  countermanded  (though, 
wo  believe,  now  eagerly  sought  again),  it  is  not  quito 
certain  what  will  bo  done  with  it.  lb.  Word  should  oec^ 


j  tainly  exhibit  bis  cars  and  omnibuses  at  tbe  Crystal 

KottiBgluun,— The  electric  lighting  question  at 
Nottingham,  which  has  been  under  consideration  by  a 
special  committee  during  the  kst  four  years,  hss  now  hsso 
satisfactorily  settled.  They  have  consulted  several  expsrti, 
who,  it  was  said,  by  the  way,  were  all  at  variance ;  bat 
now  that  the  people  of  Nottingham  had  made  up  their 
minds  to  have  the  light  it  was  the  duty  of  the  Council  to 
supply  it.  Tho  adoption  of  the  report  of  the  Electric 
Lighting  Committee  waa  moved  at  last  week's  meeting  by 
Alderman  .Sir  John  TUmey,  permission  being  asked  to  make 
a  start  on  moderate  lines  at  a  cost  of  £25,000  to  £30,000. 
They  had  received  tenders,  but  none  of  them  had  been 
accepted.  They  were  not  read,  but  the  tormo  of  one  ef 
them — ^the  profits  to  be  shared  over  7  per  cent. — were 
mentioned.  The  committee  were  in  favour  of  small  installa- 
tiras  It  tow  pnssnvB  ot  various  parts  of  Ibe  town.  Tbt 
report  was  adopted  with  only  two  diasentionts.  Dnrint; 
the  discussion,  Mr.  Brownsford  pointed  out  that  thoy  had 
a  Urge  amount  of  wetor  powor  tA  disposal  which  he  should 
be  glad  to  see  utOised. 

Reokonsann  Aoonnalator. — For  some  time  past 
Mr.  Reckenzaun  has  been  working  at  a  new  form  of 
accumnlstor,  of  which  much  is  likely  to  be  heard  in  the 
future,  especially  in  traction  work — a  field  Mr.  ReckcDzaun 
has  made  his  own.  We  inspected  a  specimen  of  tbe  new 
Keekensann  soenmulotor  tho  other  d^y,  and  ilthoogh  the 
matter  is  perha[)s  hardly  ripe  for  full  description  of  the  pro- 
cess of  manufacture,  we  may  give  an  idea  of  the  cell,  which 
has  been,  we  nnderststid,  under  praotieel  test  for  over  18 
months.  The  cell  is  of  the  Plante  type,  and  therefore  lu'tt 
clear  of  the  E.P.8.  patenta.  it  is  also  charmingly  simple, 
consisting  simply  of  lead  strip  fastened  together  in  s  special 
way  to  allow  of  percolation  of  the  acid,  the  lead  strip 
having  been  previously  oxidised  in  a  highly  ingenioos 
manner  on  the  surface.  Tbo  plate  eon  bo  beat  or  thrown 
about,  and  the  aim  of  the  inventor  has  evidently  been  to 
produce  a  plate  which  could  bo  manufactured  so  easily  and 
cheaply  that  replacement  after  the  wear  of  ft  year  or  so 
would  not  preclude  its  use.  This  is  tackling  tbe  subject 
on  its  practical  side,  and  we  certoinly  shall  hope  to  hear 
more  of  this  ceU. 

SiMtrlo  Uffhtlar  in  Kmidon. — ^Among  the  electric 

lighting  schemes  with  which  Parliament  will  bo  called  upon 
to  deal  next  session  are  proposals  for  the  lighting  by 
electricity  on'  the  part  of  the  Vestry  of  St.  Fanerss,  wbo 
a^k  fo-  1"  vpr  to  raise  further  money  for  the  purpose  of 
electric  lighting,  and  to  confirm  the  appropriation  and 
user  by  tbe  Testry  of  llio  ohuriooed  pnenmotie  tubes  in 
Tottenham  Court-road,  Euston-road,  and  Druramond-streot 
Tbe  Vestry  of  Lambeth  seek  power  to  supply  electricity 
within  their  porish,  and  to  ky  distributing  mininBk  amoeg 
other  places,  along  tbe  Lambeth-road,  Kennington  and 
Kennington  Park  roads,  the  Oval,  Albert-embankoMoti 
South  Lambeth-road,  Stockwell-road,  Clapham-road,  Gats* 
berwell  New-road,  Brixton-road,  Tulse-hill,  DenmsrkhiB, 
and  Norwood  road.  Th«  Vestries  of  St.  Leonard,  Shore- 
ditch,  St.  John,  Ham}.)Stead,  the  Wbitechapel  District 
Board  of  Works,  the  West  Ham  Cor]>oration,  tbe  Urban 
Sanitary  A'ltbnrity  for  Sutt<^n  (S'urrey',  the  rtitney  and 
Hammersmith  iilcctric  Light  and  I'owcr  Company,  and  tbe 
Hackney  Electric  Lifting  Comp««ny  are  also  the  promoters 
of  schemes  for  the  supply  of  olsctridty  for  publie  and 
private  purposes. 

0»ttod«  Wnmm. — ^With  •  view  to  improvo  tho 
character  of  the  deiwsitcd  cojiper  in  the  electrolytic 
refining  of  that  metal  by  preventing  the  "  treeing "  uf  the 
ooppw  at  the  oomom  and  edges  of  tho  onthodo  phito^ 

I 
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Mr.  Alexander  WaU  has  obtained  a  patent  for  the  applica- 
tion of  a  fnm«  of  wood  or  other  intnlatini;  material,  which 

prevents  the  nict;illic  deposit  ;it  the  coiners  ;iiul  edges  of 
the  plates,  where  crjrstalUne  growtb«  of  copper  or  "  trees 
uraalljr  forni,  and  the  metd  eonwqoontly  deirasits  in  a 
more  unifor  m  condition,  and  on  the  flat  siirfai  <  s  only.  The 
cathode  framet  may  be  made  from  any  eiiitable  wood,  such 
ai  bMeb,  for  example,  about  lin,  by  ^in.,  cut  into  suitable 
lengths,  and  each  {tart  grooved  to  roeeive  the  copper  plate. 
Hie  several  parts  of  the  frame  may  be  put  together  by 
rabhetting,  or  in  any  other  convcniont  way,  and  held 
together  by  wooden  pegs ;  if  the^e  (>eg8  are  allowed  to 
project  about  an  inch  rm  Pich  side  thuy  can  W  more 
readily  withdrawn  from  the  frame  when  the  plates 
have  to  be  removed.  To  prevent  the  frames  from 
absorbing  the  solution,  it  is  recommended  to  lirush  them 
over  with  a  coatiog  of  varnish,  a  thin  layer  of  white  batd 
vmrniih  hemg  muf  edtable  for  the  porpoee^  Another 
adviuitngc  prcRcntod  hy  the  use  of  the  cathode  frames  is 
that  in  the  earlier  stages  of  the  electro-deposition  the  plates 
may  he  hrnigbt  moeh  nearer  to  the  anodea,  without  fear  of 
contact,  that)  usual,  by  which  the  resistance  of  the  solution 
is  proportionately  diminished,  and  consequently  less  power 
abeorhed.  Beapeeting  the  eoat  of  the  eathode  ftamea,  ft  in 
estimated  that  this  would  not  be  likely  to  exceed  ahout 
twopeiwe  per  frame.  We  understand  that  Mr.  Watt  pro- 
poeea  to  gcant  lieeuMe  under  thie  patent  on  reaeonable 


Oxyg-en   and  Magnetinm. — Prof.  Dcwar  made  a 
highly  interesting  communieatioQ  last  week  to  the  lioy&l 
Society.  He  haa  resnned  the  inreattgation  of  the  pro])erties 
of  lirjuid  oxygen,  of  which  he  gave  some  beautiful  iUustra- 
tioDS  at  the  Koyal  Iiiititutiou  at  the  time  of  the  Faraday 
centenary  !n  the  eariier  part  of  this  year.  Fmday,  more 
than  (0  years  ago,  proved  that  oxygen  alone  among 
known  gases  ii  magpetie,  and  Prof.  Dewar  sought  to 
detemine  wlmt  effoet  a  temperature  of  ISOdeg  centi- 
grade below  zero  would  have  upon  ita  hehaviour  in 
tibe   magnetic   field.      Having   previously  ascertained 
that  liqoid   oxygen  does  not  moisten  or  adhere  to 
rock  crystal,  and  consequently  maintains  in  contact  with 
that  ."iub.stance  a  perfect  spheroidal  condition,  he  poured 
the  liquefied  gas  into  a  shallow   saucer  of  luck  crysliil, 
and  placed  it  between  the  poles  of  a  |K>wcrful  electro- 
magnet.   He  expected  some  such  result  a.s  the  total  or 
partial  arrest  under  magnetic  stress  of  the  violent  agitation 
caused  by  the  ebullition  of  the  spheroidal  nnaSr  Baton  the 
magnet  being  excited,  the  whole  mass  of  liquid  oxyg«^n  was 
literally  lifted  through  the  air  and  remained  adherent  to  the 
polM  until  diaaipated  as  gae  by  the  beat  of  the  netaL  The 
feeble  magnetism  of  oxygen  at  ordinary  temperatures  bad 
become  a  force  to  which  no  solution  of  a  magnetic  metal 
any  parallel.  Thus  waa  striUiigly  and  beautifully 
cxemplifiod  the  relation  between  magnetism  and  heat,  of 
which  the  entire  loss  of  magnetic  qoalitiee  suffered  by  iron 
at  a  red  heat  u  a  familhff  iUnatnvljoo.  The  experiment, 
interesting  and   suggestive   in  it.self,  derive.s  an  added 
interest,  says  the  TimeSt  from  the  fact  that  the  electro- 
magnet employed  ii  the  Uitarie  inatrtmairt  witt  whieh 
Faraday  earried  out  many  of  hii  daane  invertjgatione. 

Thomson-Houston  Goods  Locomotive. — An  event 
of  considerable  significance  in  the  electrical  world  took 
pboe  on  November  88th,  when  the  Thomaon-Hooelon 

Company  exhibited  a  125  h-ji.  electric  locomotive  dr.iwing 
a  whole  train  of  goods  wa^^ons.  This  iocomotivo  in  the 
largest  electric  eugine  built  in  America,  though  we  su{)puse 
it  is  practically  about  the  same  size  and  power  of  the  City 
and  South  London  engines.  The  trials  were  made  at  (he 
Lyun  worlu  of  the  Thonisou-Houston  Ckimpaiiy,  and  ware 


considered  extremely  satisfactory,  and  as  likely  to 
inaugurate  a  new  era  in  electric  traction  worh.  The  fitet 

test  consisted  in  drawing  two  cars  loaded  with  iron,  weighing 
54  tons,  on  a  2  per  cent  gradient.  The  second  test  was 
with  two  further  can,  f  o  all  96  tons.  The  thhd  test  was 
with  six  loaded  cars,  which  were  moved  with  as  much 
apparent  ease  as  two  only.  The  locomotive  weighed  21 
tons.  It  is  fitted  with  one  motor  with  a  maximum  power 
of  125  h.p.  geared  to  the  forward  axle  by  powerful  steel 
gearing.  The  diameter  of  driving  wheel  is  42in.  The 
armature  makes  1,000  revolutions  at  five  miles  an  hour, 
and  is  reduced  to  25  revolutiiKis  at  the  axle.  The  loco- 
motive is  fitted  with  a  powcrftd  brake.  The  cnrrcnt  is 
taken  from  an  uvcrhfiad  trolley  wire,  furnished  with 
strong  springs  like  double  carriage  spriogis  pmerin^ 
upwards.  Some  detaihi  of  the  loeomotiva  are  given 
below ; 

Voltage  for  motor   SOOvotts 

II  P.  at  drawbar   100  h.p. 

bpecil  on  level  at  this  h.pi,   5  miles  per  bouT 

Wheel  liaso    6ft.  4in. 

Speed  reduction   1  to  26 

Gauge    4ft  8|in. 

Height  above  rail  platform    4ft  4in. 

Greatest  length  (at  cowcatcher)   15ft.  7iia. 

(  Greatest  length  of  platform   7ft.  lOlin, 

Weight  of  locomotive   42,&25fbii 

Approximate  weight  of  motor    S,40(Hbi. 

The  designing,  building,  and  testing  of  this  motor  has  been 
under  the  supervision  of  Mr.  J.  P.  B.  Fiske. 

Rotary-Current  Motors. — An  installation  of  tho 
"  Drehstrom  or  rotary-current  transmission  plant,  is  now 
in  Enghmd,  and  the  appanttua,  weighing  about  two  tons, 
is  being  erected  in  Westminster.  Very  careful  tests  will 
be  made,  and  no  doubt  the  ensuing  season  will  see  several 
interesting  papers  and  dkenaiione  on  the  new  ^rpe  of 
motor.  We  might  .'iay,  with  probability  of  truth,  heated 
discussions ;  as  it  is  no  secret  that  some  of  our  leading 
electrical  engineers  look  upon  the  mttch«dvertieed  rotary 

curi  cnt  as  more  or  less  a  fad,  and  maintain  that  it  olTers 
little  advantage  over  other  types  of  alternate-current 
motors.  Mr.  tfordey,  in  last  week's  Enffin^.eriny,  writing 
from  Rilboa,  objects  to  the  limitations  stated  upon  the 
usefulness  of  alternate  syncbrontsiiig  motors  without  some 
qualification.  WlQl  r^^d  to  the  necessity  of  bringing 
them  up  to  speed  before  they  can  use  the  current, 
Mr.  Mordey  remarks  that  although  this  is  undoubtedly 
sufHcient  to  debar  their  u^e  for  small  motors  which  have 
to  )>c  stopped  and  started  frequently,  yet  for  large  motors, 
such  a.s  for  drivitig  f.ieioiic.s  which  have  to  be  started  at 
most  twice  a  day,  this  u  uo  serious  objection.  With 
reference  to  the  .^iccond  point,  that  synchronising  moton 
stop  when  overloaded,  this,  he  says,  is  not  true  in  any 
practical  sense,  as  only  very  excessive  overloading  will 
make  them  break  step^  "We  have  never  yet,"  says  Ifr. 
Mordey,  "been  able  to  stop  such  a  motor  by  over- 
loading at  the  works  of  the  Brush  Electrical  Engi- 
neering Company.  When  overloaded  they  hssp  in 
step  until  a  point  is  reached  beyond  which  destruc- 
tion would  result  from  the  current  being  excessive 
to  the  condttctora.  Ae  piaetieat  reqahwnents  do  not 
demand  nearly  so  much  a.s  thh,  we  have  never  thought  it 
necessary  to  push  our  triaU  to  the  destructive  limiL"  In 
fact,  Prof.  Forbes  tiUnks  they  "  would  rather  get  red-hot 
than  get  out  of  step."  The  great  want  of  the  times  is  a 
praoUcal  siugle-phase  motor  to  be  worked  on  the  ordinary 
alternate-current  drenit,  and  this^  we  are  pleaaed  to  see, 
Mr.  Mordey  states  is  likely  to  be  soon  supplied.  IIo  has 
received  word  from  a  very  able  experimenter  of  what 
appears  one  really  practical  solution  of  the  prohbB* 
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ON  THB  SPBdFICATIOll  OP  IMSULATBD  CON- 
DUCTORS FOR  ELBCTBIC  UGHTINfi  AND 
OTHER  PURPOSES.* 


The 


BYW.  II.  PRKK(  K,  VM  S.,  I'AMT  rUESlDKNT. 

(Concludtd  from  pageM?,) 
practical  itandard,  then,  of  specific  insulation 


which  I  i»roj)03e  to  adopt  is  the  resistanco  of  an  earth - 
4uadrant  (1,000,000,000  centimetres)  cube  oi  a  certain 
iosulatiag  material  which  at  Odeg.  C.  gives  a  resistance  of 
006  meK^m.  In  tkia  aenas  tlia  specific  inaulationa,  <r,  of 
BMtonli,  calcnlated  fron  dimeiiBioiii  and  ro^ft- 
,  bafc  net  ootgaotod  for  temperature,  are  ai  followa : 


Material 


00 

•15 
10-9 
9 
15 
28 


■1\ 

•24 
28 
24 
46 
i» 
90 

15 

10 

15 
15 
16 


Ayrlon  iitid  I'orry, 
L.  Clark. 

AyiXon  nod  I'orry. 
Tent*. 

Ayrtou  and,I'erry. 
T.  Ony. 


theM  teaalta,  of  coane, 


Air   CD 

Mica    S-4  X  10« 

(iiittaperclm    4'5  x  10*" 

Indiarubbcr    l"09x  10* 

Shellac   9-0  x  10»« 

Hoopara'  core          1  -5  x  10^ 

Bbratte  2-8  x  10" 

Fanffin    a'4  x  lO" 

Olaat  (flint)  8  x  lOf* 

mmum'n  spedal  Urii  iaanbt- 

log  rubber  .TT.   W-W 

EUaoMna's  ordinary  pure  Md 

wlcantAod  mbber  

8i«(n^«'.')  8[)ecially  hieh  inan- 

latin^'  fibrous  mater&l   11*90 

Fowl«r- Waring  dialwtric    7*33 

Olover  valoanued  robber    1  -6S 

To  obtain  the  true  value  for  er 
ought  to  be  corrected  to  Odeg.  C. 

EiacntiPicATKiN. 

Insulated  conductors  ihould  alwaya  he  subjected  to  the 
process  of  electrification  for  ono  miauto  before  the  scale 
reading  from  which  the  inBulation  in  to  bo  calculated  is 
noted.  The  leakage  currant  polarises  the  dielectric  i  the 
imubtHMi  apparently  impmrM — rapidly  at  fint,  tliaa  more 
slowly — ana  unless  some  conventional  time  was  agreed 
upon  for  the  test,  proper  comparison  could  not  be  marlo. 
Hn.-  minute  is  universally  accepted  a«  the  period.  The 
rate  of  fall  due  to  elecUriiicatiun  is  a  great  teat  of  the  quality 
of  the  insulating  material.  It  variM  with  the  nature  and 
qniliiy  o<  the  matmial,  biioc  man  nirked  at  low 
tompontnim  Unsteady  eleetnfieetioa  is  a  sign  of  an 
incipient  fault,  and  perfectly  regular  olectrificatiou  is  an 
tudicatioii  of  good  material.  I'he  resistance  of  die  dielectric 
apparently  gradually  increases,  owing  to  the  formation  of 
aa  oppoeiiig  E.M.F.  in  what  is  probeUy  a  liquid  eleetrolyte. 
As  tae  rate  at  which  deetrifieation  proceeds  is  an  nneertain 
quantity,  and  in  the  best  material  is  very  low,  it  is  bettor 
to  specify  that  the  clectrificatioa  shall  progress  steadily, 
without  stating  tliu  i  itc  at  which  it  proceeds.  The  tem- 
pentuTB  at  which  the  teat  is  to  be  inade  sfaoold  aJao,  of 
eoana^  be  giTBD,  TBdeg.  being  tlie  ueoal  standard. 

Thicknen.s  ok  In.sul.\tion. 
More  important  is  it  to  determine  and  s^ify  the 
thbiCBBBS  of  the  insulating  coating.  Two  conditions  deter- 
mine this— the  E.M.F.  to  be  used  and  the  mechanical 
conditions  of  manufacture,  We  have  also  to  consider 
sparking  distances  in  air,  especially  in  the  case  of  hij^h 
pressure  mains,  when  heat,  age,  accident,  and  use  cause 
decay  and  cracks,  and  the  conductor  becomes  exposed 
tbroogh  fissuxflSi  I  cannot  oontempJate  a  less  thickness  of 
any  nnteriat  than  1  mm.,  or  <04  ot  an  ineh,  for  a  No.  19 
wire.  That  means  that  a  millimetre  conductor  requires  as 
a  minimum  a  millimetre  thickness  of  insulating  coating. 
Now  the  striking  distance  of  a  mtUimetre  in  air  is  over 
600  volts.  As  Ue  conductor  increases  in  diameter  the 
thickness  nnat  increase  in  greater  ratio,  not  beeauae  the 
E.^I  F  rc"'iirf  it,  1  it  because  the  exigencies  of  manu- 
facture aiiU  the  nieclu.iiical  construction  of  the  core  demand 
more  stutf  to  resist  the  sticsric.s  brouj^hl  to  l)ear  ujion  it. 
Given  a  conductor  with  a  certain  thickness  of  dielectric 
aUe  to  reeist  the  stress  of  x  volts,  the  same  tbidineas  will 
equUy  resist  the  same  voltage  whatever  tlw  diameter  or 
secthma)  area  of  the  conductor. 
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The  aetoal  thickness  to  bo  used  above  the  crucial 
thickness  required  for  the  secority  of  those  who  sea- 
dentally  or  purposely  handle  the  wire  is  a  manufaetorar'ii 

question ;  the  engineer  can  specify  only  the  miniraiiui 
thickness.  The  Board  of  Trade  i  ulc  for  aerial  conductors 
is  the  following : 

"Every  high-presBore  aacial  eoadaetor  shall  be  eoO' 
tinuously  insmated  with  a  dnrable  and  efficient  materia), 
to  bo  approved  by  the  Board  of  Trade,  to  a  thickness  of 
not  less  than  one-tenth  jiart  of  an  inch  ;  and  iu  ca^as  where 
the  extreme  difference  of  potential  in  the  circuit  cxceedi 
2,000  velts,  the  thickaess  of  insolation  shall  not  be  leas  io 
inches  or  nuts  of  an  inch  than  the  nnmber  obtained  bf 
dividing  the  number  expressing  the  volt.s  by  20,000. 
This  insulation  shall  be  further  efficiently  protected  on  the 
outside  against  injury  or  removal  by  abr.ision.  If  this 
protection  be  wholly  or  partly  metallic,  it  shall  be  efficiently 
connected  to  earth. 

"  The  material  used  for  insulating  any  higb-presiure 
aerial  conductor  shall  be  such  as  will  not  be  liable  to 
injurious  change  of  physical  structure  or  condition  when 
exposed  to  any  temperature  V>ctwoen  the  limita  of  Odeg. 
and  ISOdeg.!*.!  or  to  contract  with  the  ordinary  alBoephm 
of  towns  or  nuumfacturing  diatricta." 

The  two  points,  then,  to  be  met  are  thoee  of  apedfic 
insulation  and  of  thickness  ,  the  former  determining 
the  quality  of  the  material,  and  the  latter  being  governed 
by  the  striking  distance. 

It  is  an  eKtremely  difficult  thing  to  arrive  at  a  definite 
oonclnsion  as  to  the  «net  suarkiag  dntanee  aeroas  an  air- 
space with  a  given  potential  difference.  It  varies  with  the 
character  of  the  oj)[>osiug  svirfaces  ;  with  the  resi.staii.  e, 
capacity,  and  electromagnetic  inertia  in  the  circuit ;  with 
the  nature  of  the  curraot — that  is,  whether  it  is  steady  or 
alternating,  and  also  in  the  btter  case  with  the  freqtieaey 
Sir  W.  Thomson  concludos  "  that  a  Daniell's  battery  of 
5,510  elements  can  produco  a  spark  between  two  slightly 
convex  metallic  surfaces  at  one  eighth  of  a  centimetre 
asunder  in  ordinary  atmospheric  air  (papers  on  "  Electro- 
statics and  Magnetism,"  page  259)^  wnich  meana  that  it 
reouirea  4,928  mta  to  atriice  aerose  one  millimetre. 

Warren  de  la  Bne  obtdned  a  result  very  similar.  Prof. 
Crookes,  using  an  induction  coil,  takes  much  lower  figures 
and  estimates  the  striking  E.M.F.  at  1  mm.  aa  920  volc«. 
Mr.  Ferranti,  using  a  frc(juency  of  900  and  90,000  Tollii 
brought  the  voltage  down  to  620. 

T  pro^wse  fbr  underground  and  eoverei  oonduetors  to 
pp  '  if}'  i«!  a  minimum  for  500  volts,  or  any  E.M.F.  under, 
1  tuiii.  thickness  of  dielectric,  and  -5  mm.  for  each  succeed- 
ing 500  volta  or  portioo  of  4MN>  ToUa.  Tbus  weahoold 
have  for — 

TiiuntiiaBS  or  DoLionuo  fob  Dikferkxt  Voltaobs. 

Board  of  TrsdSb 
YoUi^  Hbl  Inch.  (iaeh) 

BOOaadandar  ........    1  HH 

1,000  1«    <os  ,~   «l 

1.500    9   US    ms 

%V»    «'5    -10    '10 

2,m   ,   •S    •»    128 

5,000   •6-5    ..  ......    •at    2o 

lOiOOO   *10«    NI8   ■£ 

*  Uatatial  of  snparior  qoaU^— 6  over  IOl 

Ci,.\hsifilation. 

The  classification  oi  insulated  conductors  is  most  varied 
and  perplexing  as  r^ards  the  dideelrfa.  The  most  syste- 
matic method  is  that  of  Siemens,  as  regards  the  conductor. 
The  pattern  number  gives  the  length  in  yards,  which  has 
a  resistance  of  one-tenth  of  an  ohm  ;  divided  by  4,  it  gives 
its  carrying  capacity  in  amperes ;  divided  by  5,  it  gives  its 
weight  in  [wunds  per  mile  ;  divided  by  6,  it  givee  its  see- 
tional  area  in  mm.^;  divided  hs  4^000^  ife  givea  its  wetional 
area  in  square  inches.   Notmng  can  be  more  ehiirming. 

But  whet\  wo  come  to  insulation,  wa  have  tyjws  G,  H,  J, 
P,  Q,  E,  L,  M,  K,  LL,  MM,  NN,  LLL,  MMM,  and  NNN— 
all  difTering  in  the  number  and  thickness  of  layers  of  pnre 
rubber,  of  vulcanised  rubber,  of  "special  prepared  matenal,' 
in  taping,  braiding,  preserving  with  compound,  lead,  tsmd 
jute  j  am,  and  iron  sheathing,  and  also  in  insulation  resist 
ance  j)cr  statute  mile  in  megohms  at  60dcg.  N,  NN,  and 
NNN,  arc  intended  for  250,  2,000,  and  5,000  volU  re- 
spectively, and  they  vary  in  price  in  the  ratio  61, 79,  93. 
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TABLE  A.-~8y<cmo  IiiwFMTieK  («)  or  EuKSikio  Ijobx  Cabum  lUimPAcrPRED  bt  Viomm  Fmn. 


No.  of 
wires  and 
approxi- 
mate 


» 
f* 
•t 
i» 
*> 
»» 

f» 

VI 

v« 

tiilrerioWD 
«« 

Calender  . 
Glo«wr  .. 


Fowiar-Wttring. 


Haoley 


7/22 

19/15^ 
61,15^ 
51/12 
37/13 
19/U 
7/13 
8U/6i 

80/10 

19/ifi 


7/16 
19/18 
19/13 


7/16 


1/18 
1/16 
7/16 
19/18 
19/16 
19/ld 
I/IO 
7A1« 
19/18 
1/14 
3/'30 
7/15 
19  14 
ei/lii 
01/12 


Duuneter 
id). 


•084 

■340 
•612 
•850 
■651 
■410 
■286 
I  666 

II 

11 70 
•360 


■192 
-340 
•400 


•192 


•048 

■ow 

•192 
•240 
■320 
•380 
■128 
■192 
•240 
•080 
•078 
•216 
■400 
•6fs 
■936 


nun. 


214 

II 

8-64 
15  54 
21  59 
16-53 
10-41 

7-20 
42  06 

29'72 

9"l4 


4-SS 

6  le 

11-68 


4-88 


1- 22 
162 
4-88 
610 
813 
914 

3-  25 

4-  88 
609 

2-  03 
1-98 

5-  49 
10  16 

ifi-jri 
23-77 


Dielectric. 


Diameter 
(D). 


inch. 


mill. 


-076 
-078 
■080 
■168 
■190 
•096 
•079 
■079 
■113 

II 

114 

f  I 

•144 


•154 
■165 
•115 


■056 


■036 
■043 
■078 

.t«5 
•100 
-046 
-064 
-060 
-040 
■039 
•057 
-080 
•111 
•217 


I  m 

203 
4  27 
4-82 
244 
2-01 

II 

2-87 

II 

2-  89 

II 

3-  66 


3-91 
3-94 
2-02 


140 


•91 

1  00 

2  03 

II 

241 
2-54 
117 
1  37 
1-52 
1-02 
■99 
145 

551 


inch. 

•501 
■949 

1-230 
■844 
•568 
•444 

1882 

1-398 

II 

■«48 


■500 
•550 
•690 


•302 


•120 
•150 
•352 
■400 
•510 
•560 
•220 
•30(» 
•360 
100 
•157 
■330 
■.'WO 

m 

1-370 


mm. 


:>  m 

(i  10 
1272 
24  10 
31  •34 
21  43 
1442 
11^28 
47  SO 

■  I 

3551 
16'46 


1270 
13^97 
17  52  i 


7-67 


3-05 
3^81 
8-94 
1016 
12-95 
14-22 
3-,-9 
7  tsii 
Hil 
4i)t) 
»S>9 
8^38 
14-22 
•22-09 
34^9 


Insula- 
tion per 
milo  at 
eodeg. 
F..  me^ 

ohma. 


Specific 
iDBola 

tioD 
(<r). 


16,180 
18,270 
1,022 
8*24 
4,082 
2,867 
3,79t 
6,389 
624 
8.30 
851 
1,014 

n,im 

(j,0(>t 
6,549 
380 
400 
600 
515 

S.V) 
Bl.? 
S3i 
e.bS2 
6.619 
4,8.35 
3.280 
S,312 
S.145 
564 
406 
329 
4,440 
6.240 
2,210 
2,000 
2,300 
7,146 


(5-84 
17-60 
2-67 
1-90 
1117 
1000 
11-77 
1460 
4  93 

6  56 
483 
676 

n64 
11-46 
11-26 
•40 
•49 
1-50 
1-28 
1  4''< 

1-yi 

1-81 
1-86 
7-20 

7  85 
«07 
6^ 
7-18 
719 
1  05 
0  92 
0  82 
6  48 
7-57 

6- 27 
6  01 

7-  55 
19^98 


Bfltnarka. 


Ilnsii  l  .i  -  i  M  ith  " Siemens  s special" 
hii^U  in faiaXiag  iadianibber. 
I  Ordinary   pan  uad  Tttlqanit#(i 
I  rubber. 

I  Lead -caaed:iD*ula  ted  with  specially 
I  hk;b  iaanUUnff  fibrou  ottlariM 
(wadCiird  OnrponttaB  aMdH.) 


Lead-cased  ;  insulated  with 
pregnated  fibrous  material.  {St. 

ratio*.) 

Special  puro    indiarubber,  tfaflo 
vulcAuu3«d  indiambber. 

j-  Vulcanised  bitumm. 

I Ordinary    |)uro    and  vulcunieod 
rubber,  in  iiso  at   the  (>.I'.0. 
I    iwSSl'^^   ^  megohms  per 


lOrdinary  pure 
I  indiarubber. 


Ozokarftei  tndiiniUMr. 

Speoial  cable — Claaa  A  A, 


We  are,  however,  told  that  tbcvaro  tested  in  water  when 
Mi  iotended  for  dty  places,  aod  Maura.  SienMOt  diov  tluit 
Uw  imnlatioii  reaiMaiioe  diminidiea  m  the  ai»i  of  the  cod- 

dnetor  increases. 

For  inatancc,  typo  K  :  "  Insulated  with  one  layer  of  pure 
and  two  of  vulcanised  rubber,  taped  [braided,  and  drawn 
through  preaervative  compound].  Tested  under  water, 
insulation  resistance  from  2,000  to  700  megohms  per  statute 
mil*  of  6<ld«g.F.,  Moosding  to  size  of  wire  "  The  words  in 
braelceto  form  tiM  wle  difference  between  types  J  and  IL 

The  Silvortown  Company  work  up  by  areas  of  conductor, 
advancing  by  twentieths  of  a  wiuare  inch,  between  ^\^th 
tram  inch  and  one  square  inch.  The  insulator  is  com[>o.sed 
of  wenibbor,  thoir  bMt  yakuiiMd  iadiBmbber.  They 
OMQ  to  endMi^r  to  nnlnbdn  t  ooutuit  rmtio  of  diameters 
of  conductor  ami  rliclcctric,  but  the  insulation  resistance 
now  varies  with  size.  The  wires  are  all  rigidly  tested  uttder 
water,  and  giTe  over  2,500  megohnu  par  mile. 

But  the  ftlswiliotioii  into  letters  is  as  perplexing  at  with 
nearly  all  the  other  maksrs,  except,  perhaps,  the  Fbwlov 
W:^nnr7  Tompany,  who  have  only  one  diolMlria  and  000 
lorm  of  protection — viz.,  lead  covering. 

The  Sundard  Underground  Cable  Company,  of  U.S,.\., 
who  ai«  Wariiu's  compound,  specify  the  toid^ess  of  insu- 
latiMi  to  mUa.  Their  amallest  is  31  mile,  nine  mils  law  thau 
the  proposed  minimnm.  Thoir  thickoBt  is  I88iiii]%  or 
7'6  mm.,  which  is  good  cnoush  for  7,000  voltu. 

This  classification  into  ty;)«8  ib  a  manufacturer's  question. 
We  cannot  interfere  with  it,  but  we  do  earueatly  hope  that 
^  the^  will  study  the  eoavaDianoe  of  the  user  by  reducing 
their  tjrpet  to  the  loweat  poesiUe  iramber,  but,  above  aU,  by 
removing  from  their  lists  the  cheap  and  nasty. 

The  evil  of  this  loose  system  was  6trikiii  ;;lv  '^xsmplified 
in  a  case  which  recently  come  before  the  law  courts,  when 
some  of  the  abieet  eonnael  were  busily  employed  for  several 
hours  in  endeavouriog  to  explaaa  what  waa  meaot  by  "  U  ' 
quality  wire,  with  but  litth  renalt^  noiM  ol  tbe  expert 
vitnessea  preeenft  being  aUe  to  throw  any  Ught  on  tbe 
,  subjeotk 


I  am  much  indebted  to  different  firms  for  the  infor* 
mation  whieh  tiiey  have  oheerfaUjr  ffwa  me  to  enable  ma 
to  determine  the  speeilio  inmlation  of  tbe  diflhrent  mateiriile 

they  use  ;  and  as  this  information  may  be  very  uehly  I 
tabulate  it,  and  submit  it  herewith  (Table  A^. 

This  table  must  not  be  taken  as  a  competitive  examina- 
tion of  the  relative  merits  of  the  diffsrent  gooda.  I  have 
taken  them  joit  as  they  came,  and  I  bava  notindSeatad  tibe 
claaaiflcakion,  aim|ily  beeauae  I  did  not  know  ik 

SrFPtFn  VTTON. 

The  consulting  engineer  can  afford  to  smile  at  claisi< 
fication,  for  he  can  draw  up  his  own  sjpeeiflftations ;  but  it 
is  extremely  difficult  even  to  do  tbia  withMit  a  referaaoa  to 
some  well-known  maker's  class. 

Xo  wire  should  over  bo  used  which  cannot  be  subjected 
to  a  test  under  water.  Insulated  wire  is  supplied  which  is 
specified  tobeviedindryplaeesonli/.  Bat  as  this  stuff  ia 
cheap,  inspeetion  ia  imuMid,  and  dry  places  are  not  alwaya 
dry  ;  its  general  me  follows ;  dampoem  and  leakage  remit, 
olectrolvsis  sets  in,  and  the  conductor  ft  eatan  away,  if  it 
is  not  charred,  or  even  set  on  fire. 

It  is  impossii)le  to  speak  too  stroiJj<ly  on  the  terrible 
abuse  of  ordinary  precautions  which  is  encouraged  by  the 
manafacture  of  these  cheap  caUea.  It  destroys  coniaimeeb 
introduces  danger,  and  di.^courages  tbe  industry. 

A  very  curious  practice  has  recently  developed  itself 
among  our  wiring  contractors.  They  have  asked  manu- 
facturers to  reduce  tbe  over-aU  diameter  of  their  insulated 
conduotora,  to  order  to  enaUe  them  to  utilise  the  erooved 
boarding  wbiob  thity  luqppaii  to  have  to  atock.  in  other 
words,  the  tntenata  of  the  naara  of  the  electric  light  are  to 
be  sacrificed  to  the  interests  of  the  wood  carvers ! 

I  do  not  believe  in  danger  to  person  in  high-pressure 
.systems  when  proper  material  is  used.  They  are  so  safe* 
guarded,  that  any  contact  between  printary  and  aecondaiy — 
practically  the  only  eoorce  of  dangei^-leedB  at  once  to 
safety.  I  fear  more  danger  of  fire  in  both  sv^tcms,  and 
this  more  in  low-pressure  systems  than  in  hi^h  pressure 
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ones,  for  they  are  not  to  tttfegoarded,  and  are  more  open  to 

abuse.    In  fact,  the  TinmcrouB  accidents  that  have  occurred 
from  imnerfect  work  on  low-pressure  systems  has  already 
attracted  aerious  attention  to  its  dan|«Bi. 
I  preier,  then,  to  specify  that : 

1.  The  copper  must  he  pure,  and  neb  tbat  at  a  danaftj 

of  8  9  iu  specific  resistance  is  1,616 — tbat  is,  it  must 
comply  with  Matthiessen's  standard  of  pure  hard-drawn 
copper. 

2.  li  it  is  to  bs  oovarad  witli  any  TulcaniMd  natarial,  it 
mxub  be  tbned. 

3.  No  single  size  snaallar  (ban  IjTa  19  (-04in.  or  t  ttn. 

wire)  is  to  be  used. 

4.  No  8inf»le  wire  j^reator  than  No.  16  is  to  be  used. 

5.  All  larger  sizes  are  therefore  to  be  stranded. 

6.  The  weight  of  copper  uMd  is  to  be  such  that  tbo  lo.s^.'; 
of  Tolts  between  the  distribntinp;  switch  and  the  furthest 
lamp,  when  full  load  is  on,  shall  not  exceed  1  per  cent 
Hence  the  eutmit  wbieh  aaab  aondnetar  baa  to  carry  must 
be  given. 

7.  The  dielectric  to  be  employed  must  be  described,  with 
ita  ipedflo  iaanlatiiOD,  in  terms  of  a  quadrant  cube  of  gatta 
perelia  at  7Mef^.,  wbfeb  fa  taken  aa  unity.* 

S.  Tbe  tbiclcness  of  dielectrio  lOtut  ba  gimB  for  the 
different  sized  conductors  used. 

9.  The  various  modes  of  prasarrlog  and  pcotaoting  tbe 
inaulated  oabiaa  mnit  ba  shon. 

10.  Evtry  e«il  aboald  have  attaebad  to  it  tba  maker's 
certificritp  testifying  that  it  complies  with  this  apadflcation, 
and  tbat  it  has  been  tested  under  water,  t 

TBRINO. 

Tbere  are  upwards  of  1 30,000  miles  of  cables  submerged 
in  tbe  ocean,  and  I  cannot  recall  to  mind  a  single  fault  that 
has  occurred  since  1865  through  a  mannfacturer'i  defect 
tliat  has  escaped  tba  wobe  of  tba  tastar.  £Tary  cable  is 
moat  rigidly  and  ouwnlly  tatted  ander  water.  Why  do 
not  nsan  do  the  same  with  their  electric  light  condoctors  Y 
It  would  be  the  greatest  safeguard  for  security. 

There  is  a  widespread  impression  that  tbe  insulation 
varies  iovanalj  witn  tbe  potootial  difioreooas  employed, 
and  tbat  tba  btgber  tba  Toltaga  oaad  Aa  nova  aeewato  tba 

result  This  i=  i  rr.T-tilrrn  notion.  Tba  foUovillg  aspari- 
ment  was  made  to  show  its  fallacy  : 


Taau  Saowmo  Rwouia  ev  Ihivlation  Ttais  «r  QvruamBUA 
Caaa  mm  vaaiooa  Volmob. 


Numbor  of 

ceils. 
<l4daMM.) 

latnin. 

2nd  rain. 

Srd  min. 

InsuUtion  after 
ono  mlnate's 

10 

16 

14i 

164  3 

40 

7(1 

67 

64 

102-2 

100 

179 

163 

157 

173-3 

200 

IRI  'jmu 

168 

102 

168-2 

soo 

192  4,Q00w 

161 

177 

172-2 

40O 

177 

173 

I74'l 

Tbe  advantago  of  bigb  ▼oltago  is  tliat  ft  braaka  down 

incipient  faults  ;  but,  on  the  other  hand,  if  too  high,  it  may 
put  in  faults ;  it  is  therefore  advisable  that  th«  insulation 
be  tested  with  a  voltage,  say,  not  less  than  50  per  <  i  [  t  ,  md 
not  mora  tban  100  per  oaob  abova  tba  voltaga  it  is  intandad 
torasist 


[Errata.— Page  566,  for 
wbaro  /» ia  tba  q»dfle  reaialanca  in  O.O.S.  units,  oto..read  : 


where  R>  ia  tbe  resistance  in  CGjS.  units,  etc, 

•Thia  eaa  easfly  badadaeed  Inn  its  iaanlatim  io  nwgohaM  |ier 
saUe  whan  the  diiaoaaioBaand  the  lemparatvra  ooefllciaDt  for  iho 
material  are  fdvaa. 

t  Mflssra.  w.  Gkrnr  aqd  tba  BDvartomi  Oempaay  atoeady  do 
this. 


For  "  p  "  in  the  note  *  "  A  simple  approximation,''  ato., 
snbstitiito'*RV'] 


LITERATURE, 


■Isaiiilsllj  V  la  Saaa.   By  Jouv  B.  Vuutt.  M.LK.E. 
IVadetlelt  Watne  and  On.  is.  M. 

Electrical  books  have  hitherto  not  had  a  vciy  large 
popular  diimand.  Technical  introductions  to  the  science 
and  practice  of  electricity  have  now,  however,  bejjuD  to  be 
f oUowad  by  books  for  tbe  oonsomor,  and  in  tba  work  before 
ns  wo  bava  an  aztrematy  ttaafnl  poekat  elaetrieal  band-book 
Its  exterior  is  fvopularly  attractivr.  ^■v•^h  the  appearance 
of  not  being  too  "  dry,"  for  it  is  a  smal!  volume  in  white 
parchment  cover,  with  title  iti  rod  and  black,  something  after 
the  nature  of  "Eaglish  as  She  is  Spoke,"  or  '*  Dancing  as 
It  Slraold  Be."  Tba  title  "  up  to  date  "  certainly  appeals  to 
the  average  enquirer,  and  when  he  has  inTWtad  Ilia 
eighteenpenco  and  t\irns  to  the  matter  he  will  find  a  vaat 
deal  of  the  information  he  requires  in  ro;i  1  iM':  md  inte- 
restine  form.  Mr.  Verity  begin.s,  of  course,  with  cluiyuu, 
and  then  shortly  explains  the  various  means  of  pro- 
ducing electrioity.  UJS  explanations,  thongb  sufficiently 
correct,  are  not  alwajrs  eefantifleally  so ;  for  ioatance,  tba 
energy  of  a  prim.iry  battery  is  not  obtained  by  the 
"  deatractton  "  of  zinc,  but  by  it^  nxidation.  Again,  Mr. 
Verity  uaaa  eoatinually  the  teni>  i  luctional "  electricity. 
Ha  aaya  anrrant  ia  pcodoeed  in  a  dynamo  by  nufpietic 
indneti<m  ;  it  would  be  better  at  onea  to  atoto  tbat  ancb 
current  is  obtained  bj  forcible  molion  in  a  magnetic  field, 
whence  the  name  dynamo.    The  action  of  the  dynamo  is 

tiopularly  explained  in  a  separate  chapter  with  some  deUiil, 
lut  tbe  chief  difficulty  in  tbe  way  of  the  ordinary  person — 
tbat  is^  tbe  diffinrenee  between  direct  and  alternating 
currents — is  perhaps  complicated  by  the  statement  that  "  so 
rapid,  in  fact,  are  the  alternations  that  the  current  generated 
is  practically  a  steady  and  crnlihuiiuf  flow  " — whicb  cartunly 
(in  tbe  sense  it  would  be  read)  it  is  not.    Mr.  Verity 
mentions  the  various  sources  of  power,  and  givea  an  illus- 
tration of  a  Victor  turbine.  The  arc  light  ia  next  treated,  and 
tbe  first  practical  use  for  it  is  quotecT at  tbat  in  1868  for  the 
construction  of  Westminster  Bridge.  The  EdisonSwan  lamp 
and  the  Sunbeam  lamp  are  succinctlv  described,  and  theaani- 
tary  advaula§M  msiBtad  npon.  In  tbe  chapter  on  "  Storage  " 
we  again  come  aaroM  the  papular  mia-atatement  (ttartea  bv 
tbe  {)ii)>lic  pren  at  tbe  time  of  Sir  William  Tbonuon^ 
wonderful  box),  tli  it  "  electricity  is  stored  " — a  statement 
that  should  not  be  iouud  in  any  works  now  issued  to  the 
public.     The  ordinary  mind  should  have  no  ditlicultv  in 
graaping  tbe  true  theory  of  .chemical  reactions.   The  aitei- 
eiqplanation  of  llie  EP.S.  eeU  baeoraea  thus  vitiated  by  the 
first  sentence?    In  the  matter  of  wiring  a  house,  Mr. 
Verity  shows  iiuitseif  perfectly  at  home,  and  the  ch.aptcr  on 
this  part  of  the  electrical  engineer's  work  ia  admirable,  and 
be  rightly  insists  on  tbe  necessity  of  employing  experienced 
and  competent  engineers.    We  notice  an  amusing  joke, 
incidentally  introduoed,  apropos   of    the  householder's 
ignorance  of  technical  terms :  when  informed  that  a  leak 
was  duo  to  "  cartb,"  the  question  was  a^ikod,  "  Then  why 
wasn't  the  earth  removed  from  the  honm  before  the  wires 
were  put  inl"   The  action  of  switi  bi    and  wall  sockets 
ace  explained  and  illustnted,  and  a  cbaptar  on  pmnto 
installalfons  givea  a  pfam  tiS  tba  amngementa  required, 
with  'A  ]>hotograph  of  the  author's  50-light  installation  at 
\S  oy  ondge.  To  ordinary  people,  however,  the  public  supply 
most  interests  them,  and  this  question  receives  as  full 
attention  aa  (be  average  bouadiolder  req[uireB,  with  explana- 
tiona  of  the  bigb-praasun,  low-pressure,  mid  thiee-wire 
systems,  which,  if  not  technically  instructive,  serve  their 
purpose.    The  chapter  contains  a  list  of  the  pnncipal 
central  supply  companies,  with  names  of  their  chairmen  and 
amounts  of  their  capita),  district  supplied,  number  of  lampe 
connected,  price  charged,  etc.    Supplemented,  as  it  is,  with 
a  coloured  map  showing  the  districts  in  London  over  which 
the  companies  have  power,  it  makes  this  part  of  Mr. 
Verity's  little  book  useful  for  reff:  cnci'     We  are  then  given 
two  snort  chapters  upon  transmission  of  power  and  electric 
taiotion,  with  illustrationa  trf  hauling  plant  for  mines  and 
ftn  overbead  elaetne  tnaaway  lino.  A  rtiumi  of  tbe  Board 
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of  TVide  ragtlhtioiit  fellows,  with  a  companson  of  the 

advantaees  of  electric  light  over  gaa.  A  final  li  ij  '  r  on 
electrical  engineering  as  a  profcf^stton  is  wrillen  from  an 
eminently  common-sense  standpoint.  "  It  it  pUbUa^"  says 
Mr.  Veritiy,  who  is  in  a  positioa  to  know  by  expwMii«ei  "to 
■ee  thfl  number  of  young  men  of  *1I  toekj  eondittons 
now  seeking  and  begging  for  electrical  work.  As  a  rule, 
tbeir  training  has  been  a  two  or  three  veers'  course  at  a 
technical  college,  where  they  have  learned  something  which, 
no  doubt,  will  be  of  a/)vanta«»  to  tb«m  in  tho  future,  but 
who  arc  not  in  any  way  qualified  for  tlia  work  tfaej  are 
seeking."  It  is  painfal  for  us  to  have  to  rcitenuf  again 
and  again  these  opinions,  and  Mr.  Verity,  speaking  as  he;id 
of  a  firm  which  employs  hundreds  of  men,  fully  bears  out 
the  ideas  wa  have  so  oftea  expressed,  that  it  is  theoretical 
work  plaoed  u  t  crown  upon  practical  knowledge  that  will 
oiutUo  «  jKNUW  tam  to  aueoeed.  "  ▲  firm,"  Mys  Mr.  Verity, 
**  would  inflnitely  prefer  men  wbo  were  good  mechanics 
who,  fivrn  liking  for  the  subject,  have  read  electrical 
books,  t^>  simply  theurblical  students  who  have  passed 
examinations  and  paid  their  hundreds  as  premiume 
without  acquiring  aotua]  fMractioal  eiqwrioiioe.  B!r. 
Yerity  conoludet  bia  advice  with  a  list  of  technieal 
peritMicals  and  hand-books  (in  which,  hy  the  way,  we 
notice  Dr.  Thom^jAou  s  name  spelt  in  two  ditTurciit  ways). 
The  book  ends  with  a  glossary  of  technical  terms,  and  a 
full  index.  In  the  glonary,  which  oanerally  it  all  that  is 
required,  several  errors  or  baibnsset  nave  crept  in,  of  which 
a  second  edition  will  give  the  chance  of  revision  :  Cell  is 
usually  a  gla.ss  or  porcelain  jar,  not  a  "box."  The  defini- 
tion 01  chargiiig,  "  filling  or  storing  an  accumulator  with 
electrical  energy,"  is  almost  correct,  but  not  quite. 
Couotershafting  is  usually  considered  one  word.  Earth 
abouM  have  the  words  "  usually  to  the  ground  "  added. 
"  Elecfancity,  inductional,"  that  produced  by  the  dynamo, 
should  be  mlber  "  dynamo  electricity."  "Electrolyte' 
should  have  the  words  "  the  term  usually  applied  to  the 
add  sidtttion  in  batteries."  "Filament"  might  have 
the  worda  *■  capable  of  boiog  rendered  incandescent  by  tb« 

Sasaage  of  a  current  witbout  fusion."  Induced  enrrent  U 
efined  as  "electricity  produced  by  the  influence  that 
one  majgnetic  or  elcctritied  body  has  on  another  not  in  con- 
tact with  it a  mixture  of  statements  that  is  far  from 
holding  good.  Again,  "parallel  wiring"  is  defined  as  a 
term  used  to  express  the  system  tn  wbidi  each  lamp  has 
its  individual  flo'.'.  rul  rrt-ini  vr.rr--\  wberexB,  in  reality,  it 
is  that  iu  which  .u.  the  iaiupi  ui  a  house  have  the  same 
main  flow  and  return  wires.  It  can  be  seen  from  what  we 
have  said  that  "Electricity  up  to  Date"  contains  an 
astmiubing  amount  of  matter  ;  some  of  the  illustrations  are 
rough,  but  that  they  should  be  there  at  all  in  an  eighteen 
penny  book  is  noteworthy.  The  printing  is  excellent,  aud 
tbe  Mok  is  probably  assured  of  a  wide  sale. 


Popnlar  Electric  LtRhtlBg  :  Being  riiicUr;il  Iliiit.-i  to  I'r>«cnt  and 
liitcti'.litif;  Ufior<  of  Electric  Energy  for  niiiniiiiiiiin^.'  I'lirpoBes, 
witJi  tt  Clittptei'  ua  Elactric  Motors.  Hy  <  i>i>i;ori  liuis'sioE 
BaX,  General  Maiuiu^ri  of  tbe  WoalmitKstcr  Klectnc  Supply 
Corporation,  LimitwI.    Illustrated.    li!|.'<-'h  ."vikI  Co. 

We  have  in  the  above  work  an  electrical  book  written 
with  a  definite  object,  which  is  closely  kept  sight  of 
throughout — that  of  enligiitoniti^  the  consumer  of  electrical 
energy  on  his  rights,  duties,  and  the  knowledge  ho  should 
poMOss  to  properly  superintend  and  understand  his  service. 
In  this  respect  we  do  not  find  it  so  much  a  text-book  of 
technics,  as  of  tbe  nature  of  tbose  eminently  useful  works 
issued  from  time  to  time  dealing  witb  law,  banking, 
or  other  more  or  le««  recondite  matters,  on  which  it  is 
nece^ary  for  tho  modern  man  to  have  information.  Cer 
tainly  few  men  would  be  in  a  better  position  to  deal  with 
electric  supply  m  this  manner  than  Captain  Baac,  who  witb 
bis  experience  In  tbe  poeition  of  manager  of  an  eleetrie 
snpf  ^,'  ^r  mp  i-iy  has  necessarily  constantly  to  consider  and 
deal  .viil.  ail  the  nuestiona  arising  under  these  circum- 
stiinces.  The  hook  starts  with  a  very  full  and  accurate — at 
the  same  time  common  sense  and  direct — explanation  of  the 
terms  used  iti  electrical  working.  Uoaling  first  with  the 
advmntagss  of  the  electric  light  in  health,  safety,  and  clean- 
HneiB,  utptaiD  Bax  at  once  proceeds  to  explain  the  differ- 
enee  Mftween  bijgli  and  km  tension  syskena.  An  avowed 


advocate  of  the  low-tension  system,  the  author  leaves  no 

vague  idea  aa  to  wbirh  be.  ^-luihIiLts  the  best  system  for 
private  house«,aDd  without  considering  ooUateral  advantages 
trom  the  distributitref  and,  therefore,  financial  point  ef 
view,  emphasisea  damnr,  need  of  precaution,  and' absenoe 
of  storage  power,  lliere  is  little  doubt  that  tbe  low- 
ten^-ionistH  have  a  powerful  'ever  on  the  public  mind  by 
Working  on  feelings  of  caution,  and  whatever  the  advantages 
of  high  tension  for  tranamission,  the  low  tension  will  always 
hold  favour  amongst  the  public  for  this  reason.  Captain 
But  makes  the  best  of  bis  entrsnebment,  and  insists  that 
"it  is  not  advisable  to  rely  uprii:  a  company  possessing  but 
one  generating  station."  lie  ^ik-jixbe*  out  the  arrangement 
of  central  .station,  storage  battery,  and  mains  that  are 

requisite  for  low>teosion  working  as  compared  with  high- 
tension,  balancing  rent  of  transfwrner  againsfc  the  sligktly 

lower  rate  of  ehsi^ge. 

Taking  at  once  die  position  of  a  householder  who  is 
aware  that  laying  of  electric  mains  is  [jroceeding  in  his 
vicinity,  he  informs  tbe  intending  consumer  what  work  the 
company  have  to  do  to  bring  it  to  his  thrssbold,  and  what 
notices  be  himself  bas  to  give  to  the  compeny  to  obtain 
the  light.  Tbe  most  important  part  to  tbe  consumer,  that 
of  tho  interior  fitting  of  his  houf o  i;  naxt  dealt  with  from 
the  .same  stand^ioint — wiring,  latiii.,^,  ami  switi  hea  being 
thoroughly  described,  with  special  insistance  ujwn  those 
details,  as  between  contractor  and  consumer,  that  first 
have  to  be  gene  into  when  a  house  is  to  be  lighted.  Safety 
fuses  and  means  of  economically  and  safely  arranging 
circuits  are  explained  succinctly.  Incidentally,  we  notice 
the  author  rcgreta  no  practical  means  aic  yet  before  the 
trade  for  the  repair  of  incandescent  lamps — ominently 
a  householder's  qusstioil.  Misasurement  of  the  current 
receives)  aa  it  deservasy  veiy  apedal  consideration.  Illus* 
trations  of  tbe  Anm  meter  sm  Its  dials  are  given,  and 
directions  for  rea<ling  the  figures,  with  explanation  of  its 
action,  supplies  exactly  that  information  which  most  con- 
sume first  require.  With  reference  to  comparative  cost 
of  gaa  and  eleetrifiity,  Captain  Bax  qootee  from  bis  own 
experience  an  instance  where  the  gas  for  a  private  house 
used  to  cost  -L  yrir,  and  the  electric  light  now  comes  to 
but  £43  a  year  ihskL  is,  exceeds  ga*  little  more  than  one- 
fifth.  Hy  careful  atrafigement  of  lamps  and  switches,  with 
attendance  to  rules  for  turning  off  tbe  current  when  not 
used,  this  propwtioo  should  be  obtainable  generally. 
The  information  witb  reference  to  electric  light  is 
supplemented  by  a  cha|)tcr  on  motors,  the  use  of 
which  we  expect  to  bocomo  general  in  every  house 
that  uses  electric  light.  The  utility  of  the  book  is  very 
consideiably  enhanced  by  the  addition  of  an  appendix 
giving  actual  ostimatss  for  the  wiring  and  fitting  np  of 
installations  for  connection  to  the  central  supply  mains  for 
houses  of  8,  12,  15,  20,  and  25  rooms.  A  further  appendix 
with  a  map  gives  tabulated  particulars  of  the  various 
London  electric  supply  com(ianie8  and  their  systems.  It  is 
a  book  that  not  only  apimls  to  the  general  public,  but  to 
monidpsl  authorities  inquiring  straightforwara  Information 
for  their  members  ;  and  supply  companies  and  electric  con- 
tractors intendli^  to  supply  the  consumer  would  do  well 
to  see  that  be  haa  aueh  a  invk  in  bis  handi. 


PeesiaUse  Xleetrfeltjr.    By  Mrs.  J.  E.  H.  GoaooTr.  Tllastrntod. 

Now  and  chenpcr  edition.    Sampeon  Low. 

We  have  already  noticed  with  favour  the  handsome 
volume  on  artistic  electric  fitting  written  by  Mrs.  J.  £.  H. 
Gordon,  and  illustrated  by  Mr.  Herbert  fell.  By  the  large 
number  of  dwellers  in  modem  artistic  residences,  the 
g:is-fitting  type  of  electric  pendant  is  regarded  as  an 
abomination,  and  rightly  so.  To  them  the  electric  light, 
with  the  light  and  tasteful  incandescent  linips,  comes  as  a 
revelatioii,  and  tbe  fuU  advantage  of  its  beauty  should  be 
taken.  Mrs.  Gordon  takes  these  gendemen,  or  more 

particularly  (for  it  is  with  thom  that  the  question  lies) 
these  ladies  through  their  houses — from  ball,  drawiiig  loum, 
ditiing  room,  boudoir,  to  attic,  and  in  pleasant  terms, 
accompanied  with  delightful  illustrations,  shows  bow  to 
light  up  the  boose  in  truly  artistic  style.  Tbe  book  bas 
already  beeu  very  well  received  in  its  first  and  expensive 
form,  and  in  the  cheaper  edition  will  not  fail  to  receive  a 
wekome  in  many  honce.  m 
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BOUND  VOLUMES. 
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TBHDBBS-mGH  AMD  LOW. 

It  would  be  a  piece  of  affectation  on  oar  part  to 

rcfir  to  the  Contract  Journal  as  we  should  refer  to 
a  paper  outside  our  influence,  when  it  is  generally 
known  that  that  jonrnal  is  oloeely  ooimeetad  with  tlib 
paper.  The  Ctmiraet  Journal  deab  almost  exclu- 
sively with  matters  relating'  to  contracts  ;  hence,  in 
its  issue  of  December  Ki  waspvcu  the  list  of  tenders 
for  the  extension  of  electric  lighting  at  the  osatral 
offices  of  the  Londom  Goonty  Ckraneil.  Then  weie 
thirty-two  of  these  tenders,  ranging  from  £1,190,  the 
lowest,  to  £2,99(i,  the  highest.  A  difference  of  two 
or  three  hundred  pounds,  or  even  of  five  hundred, 
upon  so  comparatively  small  a  job  might  be  mider- 
stood,  hut  what  reasonable  hypothesis  can  explains 
difference  of  i:l,50G  ?  If  the  lowest  tender,  or  even 
half-a-dozeu  of  tho  lower  tenders,  permit  the  work 
to  be  done  properly  at  a  reasonable  pcofkt,  what  aboat 
the  profit  upon  the  higher  tenders  ?  If,  however,  the 
higher  tenders  have  been  carefully  ^ot  out  and  only 
a  reasonable  proflt  added,  what  about  the  lower 
tenders?  Itisacaroelyooooeivablethattenderingttpon 
the  same  specification  permits  such  wide  differences, 
yet  here  is  proof  that  it  does.  Immediately  below 
the  series  of  tenders  above  referred  to  our 
contemporary  (lives  another  aeries  from  eleven 
builders,  the  ilitTtrence  between  the  highest  and 
low<>st  being  £1,777  ;  but  in  this  case  the  highest 
is  i;7,'J77,  80  that  the  percentage  difference  is 
far  below  that  which  holds  in  tiie  deetriesl 
tenders.  Further/  to  those  who  miderstand 
the  work,  the  reason  of  differences,  and  some- 
what large  differences,  in  building  operations  is 
easily  explained,  bat  similar  reasons  are  not  to  be 
found  for  large  differences  in  electrical  work  of  the 
kind  under  consideration.  In  the  latter  case,  a 
diminution  of  the  higher  tender  about  22^  per  cent, 
would  bring  it  on  a  level  with  the  lovrar,  bat  the 
former  would  require  a  diminution  of  about  50  per 
cent,  to  bring  the  highest  down  to  the  lowest.  It 
would  be  interesting,  if  it  were  possible,  to  obtain 
the  continuation  of  the  history  of  saoh  work — by  this 
we  mean  an  ^utf  and  authentic  statemt  nt  of 
the  cost  of  the  work  to  the  contractors.  Wo  are 
not  going  to  hint  that  mistakes  have  been  made  in 
this  case,  but  for  the  present  jfttht  to  imagine  that 
most  tenders  were  made  upontheideathattheLondon 
County  routicil,  being  a  wealthy  corporation,  was  one 
tliiu  could  well  afford  to  pay  for  work  done.  That 
argument  will  sufficiently  account  for  mai^  of  flie 
vagaries  of  tho  tendering.  We  diink  we  have 
sulTicicnt  knowledge  of  the  "  policy  "  of  onr  contem- 
porary to  know  that  if  it  takes  up  this  question  some 
bard  things  will  be  said  of  dectrical  engineers,  and 
justifiably  so.  The  Loudon  County  Council  may  be 
a  wealthy  coqioration,  but  it  is  spending  the  money 
of  the  ratepayers,  and  there  is  no  reason  why  they 
should  be  asked  to  pay  more  than  is  necessary 
because  they  pay  collectively  rather  than  individually. 
There  is  a  tendency  among  certain  classes  of  shop- 
keepers to  charge  a  customer  according  to  his  looks, 
and  it  certainly  seems  ai  if  the  same  view  was  held 
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by  some  electrical  engiiieen.  Then  w  tmotlier  way 
of  mildly  explaining  these  diffeiiaioeB.  It  is  that 

a  number  of  minor,  younj^er,  or  country  firms  are 
extremely  anxious  to  get  a  piece  of  work  which  may 
prow  a  good  stepping-stone  to  sonetliing  in  the  fatnre. 
Business  push  of  this  kind  is  oonanendable,  but  if 
the  work  is  luidertfiken  at  a  loss,  the  sj'stera  is  a 
hazardous  one.  Men  nowadays  are  kept  tolerably 
well  acqaaioted  with  what  this  or  that  work  costs, 
and  oommeneiiig  at  a  low  ^oe  and  gndnally  patting 
np  the  price  is  apt  to  load  to  loss  instead  of  gain  of 
business.  There  must  liiive  been  some  undercurrent 
of  reason  to  ftctx)u«t  for  the  different  tlgureb.  It 
may  be  news  to  some  of  our  dectrieal  inends  to 
hear  that  many  authorities  keep  a  "black-list," 
and  once  a  firm's  name  gets  upon  the  list  all  chance 
of  obtaining  work  iirom  that  particular  source  is 
gone.  We  have  asaomed  thai  each  eonttaotoi 
tendered  for  the  best  work  and  the  best  materials, 
otherwise  other  suggestions  might  be  made  as  to 
the  ditferences.  A  large  part  of  the  electrical  work 
of  the  fhtnre  will  be  in  connection  with  local 
authorities,  where  prices  cannot  bo  kept  secret  as 
with  private  individuals— liencc  it  will  be  well  to 
pay  closer  attention  to  the  proper  methods  of 
making  out  tenders. 


THE  FINANCE  OF  THE  LONDON  COUNTY  COUNCIL. 

We  all  know  what  happens  when  a  ship  is  .sinkin<2; — 
the  cry  is  sauve  qui  peut.  A  sinking  ship  and  a 
senile  Council  have  much  in  common.  For  the 
lattt  r.  the  coming  election  looms  ominously  in  view. 
There  arc  cases,  however,  in  which  bravado  takes 
the  place  of  wisdom,  and  this  seems  to  be  a  feature 
in  many  of  the  acts  of  the  ezpiriog  London  County 
Council.  The  reason  may  be  that  many  of  the 
ropinbers  know  what  the  future  has  in  store  for 
tuem.  They  will  paas  into  a  limbo  whence  the 
electors  wilt  not  recall  tbnn.  Not  long  since  we 
recorded  the  peculiar  action  of  the  Coxmcil  in  regard 
to  the  St.  Paiicras  loan.  We  are  glad  to  see  that 
St.  Pancras  has  been  indepeodeut  of  the  Council.  It 
will  be  tememberad  the  Pinanoe  Committee  xecom* 
mended  the  loan  ;  the  Council  though  admonished 
as  to  importaiice  of  time,  rpferrcd  back  the  report. 
Again  the  committee  recommended  the  loan,  and 
the  Conndl  agreed  to  the  report,  but  meanwhile  8t. 
Pancras  altered  its  mind  and  now  said  to  the.  Council, 
No,  thank  you.  The  granting  of  a  loan  by  the 
County  Council  is  no  favour  to  St.  Pancras.  The 
latter  is  not  a  snpflicant  nor  to  be  treated  as  such, 
and  has  qnite  ri^^tly  snubbed  the  Council.  It  was 
part  of  the  dtity  of  the  late  MetropoHtan  Board  of 
Works  to  loan  out  money  to  local  authorities; 
it  is  part  of  the  duty  of  the  County  Conncil 
to  do  the  same.  There  is  no  favour  conferred 
by  so  doinp — rather  ii  is  a  ri^^lit.  Himilarly 
the  County  Counal  arc  riding  the  high  horse 
with  the  School  Board,  hut  here  again  their  action 
is  landing  them  in  ridicule.  Perhaps  the  con* 
stitnenoieB  will  not  have  forgotten  these  matters 


some  four  montbs  henoe,  and  will  plainly  tell  the 

new  councillors  that  they  are  dected  for  certain 

business  purposes,  and  not  for  the  purpose  of  airin;^ 
fads  or  throwing  obstacles  in  the  way  of  local 
improvements. 


CORRESPONDENCE. 

"  One  man'a  word  li  ao  inan'i  word 
JimUm  BMtU  UHt  both  b*  hMfO.' 

THE  ELBCTBIC  OlfHIBUS. 

Sir, — In  reply  to  W,  "Where  is  tbo  electric  omnibus," 
1  beg  to  suggeat  to  him  that  the  duty  placed  on  a  loco- 
motive engine  is  so  heavy  that  the  said  engine  is  shut  out 
of  the  market.  UoweTsr,  hen  ii  the  law ;  a  looomotive 
engine  may  travel  along  the  nNwl  on  eondition  that  an 
attenii.int  is  atLiched  to  it,  and  also  tb.it  a  man  walks  in 
front  carrying  a  kku  flau  (siz^  of  Bag  ad  hb),  the  pace  not 
to  be  more  than  four  miles  per  iwur.  Fancy  a  hansom  cab 
aubieet  to  thoM  conditions,  "  four  miles  per  hour  and  mm 
with  red  flag  in  front"  Oh!  tho«  fm  and  enUffkUned 
comti-y.  Now  the  w:iy  out  of  the  (lifTicuUy  is  this  :  the 
general  election  is  close  at  baud  ,  lut  each  of  us  interested 
in  electricity  interview  his  respective  canditbte,  and  j^et  a 
promise  from  him  that  bo  will  assist  in  getting  the  law 
amended.  It  not  being  a  party  question,  it  will  apply  to 
both  sections  of  members  of  Parliaments — Yean,  etc., 

C.  MARSfIN, 

Member  of  the  Vestry  of  St.  Mary's,  Battersga. 
32,  Swaby-road,  Northcote-road,  Clapbam  Jaootion, 
Jjeoember  Idtli,  1891. 

[Mr.  Ufarson  has  evidently  not  read  his  El«trieal  Engktetir, 
or  he  would  have  learnt  thit  the  legal  aspect  of  the  case 
is  not  as  he  states.  A  license  can  bo  obtained  for  electric 
vehicles,  and,  in  fact,  an  electrical  omnibus  has  often 
traverseid  the  principal  London  streets. — £u.  E.  £.] 


D.P.  ACCUMULATOB  CEUA 

Sir:, — We  notice  in  your  last  issue  you  publish  the  paper 
read  by  Mr.  lioberUuii  at  the  Society  of  Arts  without  the 
diwussiou,  and  as  the  description  of  our  cell  is  likely  in  ita 
prsMot  form  to  create  a  bad  impreiwico,  we  trust  you  will 
allow  us  space  to  eonreet  the  statement  that  onr  poaitiye 
platen  arc  nf  the  Faure  typo.  As  pointed  out  in  the  dis- 
cussion by  Mr.  Drake,  the  plates,  both  positive  and  o^Uve, 
are  of  the  Plants  ^ypc>  "  *  >  i  or  salts  of  ISSU  being 
emj>Ioyed  in  their  construction. — Yours,  etc., 

DrAKB  AMD  QOKHAU. 

London,  fl.W^  llth  Dee.,  1891. 


DEEUiSTilOM. 

Sir,— Under  the  sbofe  heading  you  publidted  last  week 

a  paragraph  sUiting  that  I  am  about  to  make  tc^tA  with  a 
muliipbase  current  set  This  is  misleading.  The  stJt  in 
question  has  been  very  kindly  lent  me  by  the  Berlin 
Electrical  Company  for  illustratiog  one  of  my  lectures  on 
alternaUng  currents  at  the  School  of  Military  Engineering; 
at  Chatham,  but  I  have  received  no  instructions  to  make 
tesu  with  it.— Yours,  etc.,  Gisqert  Kxvv. 

Westminster,  Deo.  15, 1691. 


GWYNNE  AND  CO.'S  DISCLAIMER. 

Sir, — Our  attention  has  been  called  to  a  letter  which 
appeared  on  page  563  of  your  last  issue,  signed  by  Mosare. 
O Wynne  and  Oo.,  of  Vietbria-embankment^  infonning  you 
that  they  were  not  diareholden  in  ear  company.  This 

disclaimer  is  ijuite  correct  so  f  ir  as  the  firm  of  Gwynne  and 
Co.  is  concenie<i,  and  we  are  somewhat  surprised  that  they 
thought  it  worth  while  to  l  u.sh  into  print  to  refute  a  matter 

which  in  no  way  conceriw  their  firm  unless  it  was  done  by 
them  with  lonie  ulterior  object^  and  we  would  remind  theae 
gentlemen  that  there  are  more  "Gwynnea"  than  one 
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L-ngaged  in  the  engineering  wmlil.  Iluwevor,  to  put  this 
matter  right,  from  a  fiDancial  point  of  vievr,  and  so  far  as 
our  company  is  flonearaed,  we  beg  to  state  that  the  par- 
ticular Mr.  Gwjnne  who  is  interested  in  the  success  and 
welfare  of  our  company  is  Mr.  James  EgHnton  Anderson 
Gwynne,  J.P.,  of  97,  Harley-stroct  and  Folkington  Manor, 
Polegate,  Sussex,  and  the  owner  of  theFilaen£lectric  Works, 
who^  moreover,  since  the  date  of  tiM  Itnfc  announcement 
in  your  "  Cit^  NotM,"  has  also  taken  over  our  Mr.  Arthur 
Shippey's  entire  interast  in  the  company,  also  Mr.  Sbipitey's 
vested  interest  in  the  C'lnti.-s,  Crncktir  Wheeler,  and  Water 
bouse  electric  systems ;  and  we  have  do  doubt  in  due  coui^e 
that  Mr.  Gwynne  will  financiallj  handle  the  above  valuable 
gnmp  <rf  iavaDtioDa  in  Um  naniMr  they  deserve  to  be 
oevwiped  in  the  European  markets,  and  tiifa  nrohably 
without  the  assistance  or  intervention  of  the  firm  alluded  to 

Knowing  that  your  journal  has  a  known  reputation  for 
inserting  authentic  information,  and  that  it  also  aims  in 
carrying  out  as  far  as  possible  j/our  weU-lmm  motto  for 
eorraspondenfes,  we  will  thank  jm  to  insert  this  letter  in 
your  next  issue^  and  by  so  doinR  you  will  oblige. — 
Yours,  etc.,  Shiim'kv  Bi!<)Thkrs,  Luuxku, 

(Per  William  6.  Hammond.) 

13  and  14,  Cnsaiiaide,  £.a,  Deo.  17»  1891. 


UNOEfiGROUMD  LIGHTING  MAINS  IN  PARIS.* 

HY  K.  DIKUDONNr- 

(ConcliuM  from  page  512.) 
Mtunt  of  the  Compagnie  de  la  Place  Clicliif. — The  system 


of  mains  adopted  l^y  this  company  is  essentially  different 


Fm.  67. 

ill  many  ways  from  all  the  others  laid  in  Wii  ia.  Hero  there 
are  no  oonotiits — of  cast  iron,  concrete,  earthenware — and 
no  bare  cables.  The  cables  are  all  heavily  insolaited,  and 
simply  laid  at  the  bottom  of  a  trench  under  the  pwrsttent 
on  a  layer  of  sand.  I  It  is  perhaps  as  weR  for  English 
readers  to  note  that  the  subsoil  of  Paris  is  of  .in  entirely 
different  nature  to  that  usually  cxt>criencod  in  the  damp 
soil  of  London,  consisting  usually  of  light,  dry,  stony  earth, 
like  crushed  stone.]  The  laying  of  the  cables  becomes  in 
this  case  a  very  rapid  operation,  the  time  of  interfering 
with  the  pathway  is  con?idcrabIy  diminished  as  compared 
with  the  time  required  for  the  other  systems  described.  To 
open  the  trench,  lay  the  cables,  atid  fdl  up  again  quickly, 
are  the  three  phases  of  this  system.  The  junctions  and 
connections  are  made,  under  a  portaUe  shelter,  in  east-iron 
boxes,  as  afterwards  described. 

The  cables  employed  by  the  Compagnie  de  la  Place 
Clichy  art  nf  the  Siemone  lype^  manofactnrsd  at  Bdibrt  by 

*  From  L'^ketrkim. 


the  Socii  '.e  Alsacieniie  do  Constructions  Mecantqiics.  The 
author  of  these  articles  bad  the  good  fortune  to  see  the 
manufacture  of  this  class  of  electric  cables  at  the  works  of 
Messrs.  Siemens  themselves  at  Charlottenberg,  near  Berlin. 
The  process  of  insulation  is  extremely  carefully  carried  out, 
and  the  insulated  cables  are  covered  with  lead.  They  are 
classed  ordinarily  into  four  diflerent  tyoes,  corresponding 
to  various  ioheiwt  reqoirementa  of  employmeni  oomhinei 
with  econoa^ : 

{a)  Coirfuetors  with  lead  sheath,  unprotected  with 
exterior  envelope. 

{b)  Conductors  with  lead  sheath,  covered  with  a  serving 
of  asphalted  jute. 

(c)  Conductors  with  lead  sbeath,  covered  with  Uyer  of 
insalation,  again  wrapped  by  two  iron  strips  wound  spirally 
and  simtdtanoously  around  the  cable,  Fi(^  67.  The  whole 
18  finally  covered  with  tarred  jute. 

(d)  Lastly,  those  in  whiob  the  external  wrapping  is  ef 
iroQ  wire. 

Among  theee  four  types  of  cable  the  mains  engineer  will 

exercise  a  judicious  selection.  When  the  section  of  the 
conductor  does  not  exceed  30  square  mm.,  a  single  copiwr 
wire  is  used  ;  for  lar|::cr  sections  the  core  is  formed  of 
stranded  wires.  The  insulation  is  composed  of  a  serving 
of  cotton  or  juts,  highly  dessicated  fal  vacuum,  and  then 
impregnated  with  an  insulating  compound  the  description 
of  which  is  not  divulged.  The  prnprietors  of  the  process 
affirm  its  superiority  to  indiarnbher,  guttapercha,  and 
similar  materials,  a  claim  which  must  so  far  remain  for  us 
a  simple  allsigation.  The  thickness  of  this  insalation  depends 

Fra.  88. 


Fio.  80. 

ujioii  the  voltage  it  is  to  withstand.  Amongst  the  strands 
forming  the  cable  is  an  insulated  stiaud  of  smaller  accttoo. 
which  acts  as  a  pilot  wire  to  measnre  the  diffareoee  n 
potential  at  the  extremity  of  the  cable. 

These  mains,  akho  i^h  sufficiently  armoured  with  their 
iron  sheathing,  when  lani  in  their  trenches  and  covered  with 
a  layer  of  sand  are,  nevertheless,  liable  to  various  SVW- 
tualities ;  such  as  a  violent  stroke  from  a  pickaaa^  if  thsrs  h 
nothing  to  call  the  attention  of  the  labourer  to  their  presence 
in  the  ground.  It  is  thought  sufficient  generally  to  lay  over 
the  trench,  just  below  the  pavement,  a  gulv.ini.scd  iron  wi(S 
meshing,  which  would  serve  to  attract  the  attention  of  uy 
workman  taking  up  the  flags.  In  many  cases  this  would 
appear  insnflidenti  Occasionally  it  would  be  better  instesd 
of  the  metaIKe  meshing,  to  use  oreoeoted  deal  boarda 
Wlien  passing  under  the  lOidway  the  oaUee  an  thxeadtd 
through  iron  pipes. 

The  distribution  in  the  district  of  Ihi  PIm  Olidk j  is  OB 
the  fivo-wire  qrstem,  sopplied  by  ont  «r  asfenl  gronpsol 
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djnUBOB  connected  in  parallel,  giving  the  requisite  pressure  pnints  nf  junrtion  of  cable  to  cablft  Ot  of  MWiM  Bains.  In 
iMfeWMa  the  exterior  conductors.  Two  fe«de»  are  there-  laying  new  mains  the  greatest  pMdUe  pvecMitSoii  is  there- 
fin     that  ■nnquiMd  to  oooiMa  111*  iisli«ior«oiid^  TiMnilofAiBlitoniMVflrliftiMM;  utoon 


Fio.  59. 


with  the  dynamos.  The  lamps  are  distribiitad  judieioasly 
on  tbe  four  bridges  formed  by  the  intermediary  conductors. 

It  follows  that  the  tiiimlier  of  c\iUles  to  be  laid  in  the 
trench  will  be  usually  hve,  and  sometimes  sevea  when  the 
(aadm  loUow  tbe  conne  <A  tlit  dfatritwtiiqs  maim.  TIm 


as  it  is  prepared  for  junction,  it  is  inserted  ia  a  dMV*  and 
haried  in  a  mass  of  insulating  material. 
Bimpla  jtuMstiom  an  made  in  jii]Mtion.-1ioiw  teak  in  two 


Fio.  61. 


Fifi.  62. 


cables  are  diitinguiabad  byoMaoa  of  oaall  aetallMtlipB, 
placed  upon  tbem  at  short  intervak. 

These  mains  have  a  high  insulation  resistance  ;  the  only 


pieces,  see  Figs.  58  and  59,  haviog  •tnffliW'boans  for 
tightly  gripping  the  oaUe  and  prerennng  the  Tntnuion  of 

moisture.    The  two  cores  are  nutted  and  tightly  screwed 


places  which  would  ^ve  any  cause  for  trouble  are  the  |  between  two  solid  copper  sleeves.   The^ilot  wires  are 
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fleparatel)'  joined.    After  the  junction-box  is  bolted  up,  it 
is  filled  wiUi  meltsd  intalaiion  through  a  hole  in  the  oover. 
The  junetiom  ef  tb«  copper  are  not  loIdiniL 
Fig.  60  shows  a  tee  janetion-boK  baied  upon  the  lunc 

method  of  connection. 

At  ;)*)int3  whern  the  conductors  ramify,  ilistributing-boxeg 
are  installed  of  the  typo  of  those  shown  in  Fig.  CI,  which 
gives  the  example  of  a  right-nngle  connection  with  the 
addition  of  two  feeders.  These  are  made  of  cast  iron,  with 
hermetically  sealed  covers ;  junction-pieces  connect  the 
cables  which  como  into  the  box  through  lateral  stuffing- 
boxes,  at  which  point  the  cables  arc  bared.  The  end  of 
the  cable  is  fitted  into  a  soikel  fixed  by  pointed  set  screws ; 
and  the  wholeii  covered  with  an  iodiarubber  aheath.  The 
ipaee  left  free  aronnd  the  cable  ii  filled  up  with  inmlating 

material,  poured  in  at  several  times  to  allow  for  contraction 
The  centre  of  the  box  is  occupied  by  metallic  bars  by 
wUeh  any  cable  ean  be  put  into  communication  with  any 
other.  Ont-onta  are  inaerted  between  the  mainland  these 
hm.  The  eover  flaeH  of  the  box  ie  animonnted  by  a 
fnrtlier  hdlov  and  elevated  lid,  the  upper  anrhee  of  which 
is  level  with  the  footpath. 


Fin.  63. 

Ftgi  62  ahows  both  the  aimngpment  of  tee  junction- 
boxea,  and  tlm  diatributing-boz  to  wUdi  the  bouse  service 

mains  arc  connected.  Thcie  are  several  different  ty[>c8  of 
junction-boxes,  the  form  varying  according  to  requirements  ; 
but  the  system  of  construction  and  laying  of  tM  mains  is 
always  based  upon  the  same  general  method.  . 

The  Company  of  the  Place  Clicby,'  while  confident  of  the 
good  insulation  of  its  armoured  cables,  has  tnnl'.inlied  it* 
precautionary  moa-surcs  at  those  points  at  which  leakages 
arid  faults  mostly  occur  in  underground  mains — namely,  at 
the  junctions  and  branchings — so  as  to  thoroughly  assure 
the  nseeaaaiy  eefeiy  of  worUi^;. 


Municipal  St, !(!'•:,  ,/  iJtr  Jlallts  Cculnd'-s.  The  technical 
commission  which  directed  the  erection  of  the  Paris 
municipal  station  at  the  Central  Markete,  decided  to  use 
both  continuous  currents  and  alternate  currents  with  trans- 
formers. According  to  the  choice  of  one  or  of  the  other 
system,  the  mains  iiac<\  h.i\a  been  varied.  They  wiU 
therefore  be  here  considered  separately. 

The  distribution  of  the  continuous  current  in  the  market 
and  the  neigbbouriqg;  itnati  is  cairied  out  by  means  of  the  '< 
three-wire  system  and  fMers.  The  dfflbrence  of  potential 
between  the  extreme  wires  does  not  exceed  220  volts 

Within  the  markets  none  of  the  mains  are  underground  i 
except  the  feeders ;  the  distributing  cables  an  mn  aloug  I 
the  walla  of  the  stalls,  protected  by  wood  esaiqg.  i 


The  cables  are  carried  in  concrete  conduits  45  cm^<i^n.) 
wide  and  30  cm.  (llin.)  deep,  Fia^  63,  on  wood-itmasi 
which  are  fomiahed  wfui  eoamalbd  sMtalKe  hooka.  Tmss 

'irmble  frames  are  embedded  in  the  concrete  at  distances  of 
about  one  metre.  The  culvert  is  closed  by  slabs  of  the 
same  material,  the  joints  filled  up  with  loam,  after  which 
the  [Kith  is  rclaid  above  them.  As  in  the  other  syatems 
already  described,  the  crossing  of  the  streets  is  carried  OUt 
by  vaulted  galleries  ending  in  vertical  manholes. 

The  high  tension  mains  in  which  alternating  currents  of 
2,400  volts  aie  carried,  are  also  placed  in  concrete  conduits, 
but  instead  of  being  supported  by  books^  they  are  run  in 
wood  casing  in  order  to  avoid  allaeirideiltaloontnotk  Vig,  6S 
shows  the  (iQsition  of  the  caUss. 

The  specilleation  of  these  will  be  of  interest  and  u  here* 

with  given  as  follow.s  : 

1.  Low  Tensum  Maiiis. — Metallic  core  of  tinned  copper, 
a  layer  of  pure  indiambber,  a  layer  of  mixed  indiarubber 
2  mm.  thick ;  two  ribbons  of  indiarubber  taps^TUkanised ; 
a  serving  of  bitnmenised  braid. 

2.  IIig'i  Tetmon  Mains.  Metallic  core  of  tiuud  eoppcr  ; 
two  layers  of  pure  indiarubber  1  mm.  thick;  sevcnil 
layers  of  mixed  indiarubber  of  4  mm.  thick ;  a  layer  of 
resinous  hemp  3  mm.  thick;  two  ribbon*  of  cotton  tape. 

The  only  diflbiwiee  botween  the  two  cables  is  in  the 
thickness  of  insulation,  as  seen  in  Fif;  C  !  The  insulation 
requiied  by  the  specification  was  300  nje_:^ohm8  per  kilo- 
metre (alxiiit  190  per  mile)  for  the  low-tension,  and  8,000 
megohms  per  kilometre  (about  5,000  per  mile)  for  the 
higb-tenskm  cables  at  24deg.  OL 

Along  a  portion  of  the  route  the  high-tension  main, 
(lassinK  near  the  telephone  wires,  it  has  been  neeessary  to 
ivoid  indnetion  ncdms  by  employing  ooneentric  oablaa. 


Tape 


1  Copjg$f 

Fi<i.  64. 

NmMeot 

We  have  thus  given,  in  the  course  of  a  somewhat 
extended  review,  with  abnndanee  of  illustrations,  and  in  as 

short  and  direct  manner  as  possible,  the  variotis  systems  of 
underground  mains  adopted  by  the  electric  light  compauiee 
of  Paris.  Which  system  will  prove  in  all  raspeofea  the  boat, 
time  alone  can  be  trusted  to  decide. 


THE  MEASUREMENT  OF  THE  RESISTANCE  OF 

CONDUCTOBS  C0MTAIMIN6  DISTURBING  E.M.F.-S.* 

BV  aouo  Am.ivAim. 

The  principal  practical  ca^o  in  which  wo  have  a  romlurtor  <Miti 
Udoing  a  diatorbiag  KM.F.  ia  a  t«legntpbio  circuit  termiriating  in 
earth-plates.  IbasB  eacUHptatssk  mm  varkras  eanaes,  act  as  a 
batteiy,  and  theieshtance  ef  ^  Hne  appears  too  siDall  or  too 
gntx,  depandiny  en  tbe  direotioo  of  the  natnni  eonsota  wUb 
respect  to  the  woridns  currant.  Id  order  that  the  pifTtttim  of  a 
faut  nav  be  accurately  found,  it  !b  deaimble  to  knew  die  resist- 
■Beeof  tae  earth-platen  and  the  value  of  the  nataral  B1.M.F.  A* 
it  was  with  earth-plates  that  my  first  exueritnonta  were  OMids^  I 

refultB  obtained  witk  I 


itroposo  in  ihi<  pajwr  to  ^ive  you  the  refults  obtained  witk  theoi  in 
full.    For  the  sake  of  cleanwss,  it  has  been  fouod  noosssanr  to 


'■  tor  year 


refer  to  ituich  that  ia  eloaeBtary.  In  this  I 

influl^jciico. 

IjGt  US  first  bp  -inc  nf  \shat  \w  mean  by  the  n-?i.-taiice  of  ai 
earth- plate.    Taken  alone,  the  term  does  not  quite  explain  itaelf. 

*  Paper  t«m1  befers  Un  City  and  Oailds  Old  StadentS* 
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Schwcnillor  ("Toting  In^tructioiii*,"  vol.  ii.)  dctiiio  it  iix  the 
reeiKl»tico  oltererl  by  our  planet  between  the  earth  plate  an<l 
Mother  citrth-plate  of  very  (;rcat  m»o,  »itiii>te<t  ut  u  very  i;rcat 
It  is  there  aluo  i>hown  that  if  we  accept  ibis  defiuition 
lilM  in  AMuming  the  FMUtaaoe  between  My  two  earth- 
I M  equal  to  the  mam  of  ibaic  mpeetive  rwiite naw. 
If  tlwB  we  are  given  tlifM  cnrtlHpibitM  of  trnkaown 


ividiia] 


X  +  ;i 


where  a,  6,  and  c  are  the  reebiMcea  of  the  uhiicK  tnkcn  in  imirH 
.Ml  w„»mm,a^  by  Miy  of  (Im  "  Mitb-t04Hth  '*  qratems.  Then 


_o  +  6  +  c  ^ 
____  a. 


The  traditional  method  for  the  findinfj  of  a,  h,  uini  r  i«  nimilnr  to 
the  one  adopted  for  mea«uring  the  rooiiituncc  of  celU  by  a  tangent 

£vmnometer.  It  has  to  bo  modified,  however,  to  allow  for  the 
tarbinff  E.M.F.  of  the  plates  them«elvea.    Let  E  bo  the  E.M.F. 

neWtMcc  ;  <!  the  palxitno 

'  tnoMi  and  Vis  ^ti  the  deflectioDi  oorreKpotiding  u>  iiddcJ 
,  RfUd  Rj.    We  hitve 

E  -  tan  >>..  «;  +  H  +  R„)  (1) 

E     tan      :<;  4  n  -  K,) 


Fm.  1 


Now,  in  plan  of  R*.  K,,  uut  the  leads  from  the  earth-pUlo,  x 
nad  y,  Fig.&  The  dutuibtag  B.MJr.  to  anting  at  Ant.  wpiiOM, 
f B  th«  ntme  aerne  aa  E.   Latttbee:  then 

E  <  f  =  Un  fl.i       I  B  4  r  -i  y)  (i) 

Now  reverse  the  teating  i>attery  eo  that  t  opposes  £ :  then 

B  -  e  9  tan  #111  (O  •(-  B  +  «  +  y) .  .  .  .  (9) 
FVom  (2)  and  (S)  wo  have 

E  =  ^!iLf».^i£Lfi»(«  +  B  +  «  +  y)  .  .  .  (4) 
From  (1)  and  (4) 

Ua/i(0^4hB-l- 
*  +        too #u  -t-  tan  *ia  -  (O  +  B) 

2 

This  gives  ua  a.  The  value>>  of  1  and  c  are  eiinilarly  arrived  at, 
and  these  results  are  said  to  ^ive  the  rarth  plato  rtstiBtiuicos. 

A  aeriea  of  tests  was  made  \iy  tln.^  method  with  three  "earths," 
of  iwhiofa  X  was  the  resistunou  of  the  gas  |ii(K'#  at  the  plaoe  in 
(|ucstion  ;  y,  an  earth>ptate  to  a  lightning  ronductur ;  Md  t,  a 
cop^r  eorth  phite  ol  onUnary  type.  Tbe  toUowing  valuta  for  tbo 
iadindaal  iMiatanoM  mra  obubied  at  diOtmnt  tiaan  withfain 


•83 


-1-2 

■3 
■12 


•  ••«a»««4aaaeMe**«a* 


Tabus  L 
y 

...  8-33  . 
..    0-3  . 

...  4*3 
6-3  . 

M  . 
44  . 


51H 
4-77 
4-M 


B 

24*83 
22-7 


•21-2 
19-69 

23-4 
8S-1S 


SI-? 


Bdiwendler'H  tangLMit 
telegraphic  depart  inent. 
connected  in  (liinilli'l. 

The  ahsurdity  af  rnsisitancc  witli  a  nei;alive  siffri  i>hoiil'i  RuflS- 
cieiitly  "liov»  ttie  fallacy  of  thi?<  mnthotl  :  and  it  will  apj>cnr  the 
more  incon»iHlent  when  1  refer  you  presently  to  results  which  make 
the  resistances  nearly  constant  throughout  the  same  period  of 
time.  The  variations  are  not  due.  as  is  generally  assumed,  to 
ohMges  in  the  actual  watotnnoe  et 
the  unity  method.  We 
SJU.'e  wpain  ttBcbnaicat 
a  in  •quiliOM  (3)  nod  (4)  to  not 


galvanometer,  afl  made  for  the  ln>l:,iii 
was  eniploye<I,  with  two  Minotto  celiif 


alitae  tbanaelvaa,  bnt  to 
lb  lor  irantad  ttal  the 


The  hooond  exi)Oriinont*<  were  mode  with  \Vlicut«tono'»  brideo  in 
it«  UHunI  form.  Thn  ditlirulty  wan  preoiBoly  the  wimc.  The  E.M.F. 's 
in  the  "  unknown  "  urui  of  tbo  bridge  run  them^ehes  down  through 
the  other  branches.  The  aoentncy  depeada  lierei  ne  bafoie^  apon 
e  keeping  conatanl. 

The  nanita  wen,  if  aaykhhim^  cathermane  than  by  the  tangent 
RalTiDOBMtar,  the  lawflaat  i-ealalanee  nearly  alwnvs  appearing 
with  a  aegative  aica.  The  wooder  to  that  such  methods  atill  find 
epbwe  in  aiannnai  on  talagraphy.  Sehwendler's  book  suggesta 
that  these  taaU  are  beat  ORrriad  eat  on  Sunday.  The  fact  that 
mine  were  made  OD  ell  daya  of  tlw  weak  nuqr  explain  their 
inconsixtency. 

If  a  nearer  approach  to  accuracy  wa«  to  be  obtained  it  became 
evident  that  a  meant!  tnuxt  be  found  for  diminidliu,  aa  far  M 
possible,  the  time  during;  which  the  plates  are  ooeuenit  at  the 

bridge.    The  followinj;  nicdnxi  ^u^'^^t-^teil  it"elf  : 

IjCt  m,  H,  /),  7,  repri'.-'oiil  \hv  ( mr  rumors  of  the  bridge;  o  and  '< 
the  ratio  arms;  '/  \\\c  variabli!  rei<i>tance ;  and  x  the  unknown 
resistance  which  cotitaitix  the  disturbing  E.M.F.  At  7,  the  meeting 
point  of  tbe 'battery  brMch  with  x  and  d,  separate  the  three 
braiidiat>  aad  bring  a  cooaeetioo  from  eaeh  to  the  njiper  three 


Pio.  S. 

opringH  of  a  tivo  contaet  key.  The  lower  xpringa,  taaolated  from 
tne  tnree  alrave,  are  for  the  completion  of  tlw  aalvanometer 
oiroulU  Tlie  oondtuitor  whoso  resistance  Is  to  be  determined  is 
at  pnaaot  oa  open  ofaonit.  Now  adjuHt  the  arm,  d,  to  aooae 
aiaaawd  nine  of  «,  and  varify  it  by  a  single  tap  of  the  key.  The 
B.]|.f  la  the  ar  btaaoh  eoaaet  apprectobly  vary  duing  that  short 
interval,  and  Iqr  a  few  trfato  the  eorrect  vdae  of  d  is  determined. 
The  testing  battery  is  now  reversed,  nnd  a  new  value,  rf',  obtained 
for  the  variable  arm.  For  general  purfioiteii,  it  will  be  found  »>ulli- 
cienlly  aoonrate  to  talce  the  mean  of  '/  and  >/'  nn  the  retiuired 
MOe  of  ar.  If  the  disturbing  E.M.F.,  however,  is  high,  wo 
nae  the  whole  formula  for  the  ramtanoe  of  tbe  bridge  arm 
aad  make  the  BeeoBBaryoomeilBii.  latUaeaaelak 


B  =  E.M.F.  of  terting  battery. 

t  ~  E.M.F.  in  the  x  Drancb. 
»,k,d,  Tt^f,  o  a:  the  leatounoe  in  the  aix  branehea. 
B,  D,  X,  F,  O  s  the  oonettKnding  eaneota  in  a, »,  d, »,/,  9, 


rM.4. 


Then  when  U  s  0  there  is  the  aame  dUGgcenoe  of  potenthila 
betweea  the  enda  of  a  as  faotweeo  the  end*  «f  k 

A  h 

••  B"« 

point  m,  X=A 


B> 


N,DsB.-.Da  A.J     .    .    .  . 

A  ]*irsA4'B.%F«A^  .  . 

e 


(1) 


(4) 
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t  M.  f.  >,  m.  ve  have 

.  =  Xx-D«*.-.«  =  A^x- .    .  . 

I  etmk  f ,  ^,     q,  we  hare 

E  =  r/TB6  +  Drf=A?l*/  +  Ai?6  +  \^  d 

h  b  r> 


(5) 


(0) 


From  (5)  and  (6) 


hx-ad 


E  /{a  +  h)-^ah  +  ad 


(7) 


Fui.  5. 

Now  revene the tMtiut;  battery,  obtaining -E  for  E,  iml  il'  fore/ 
r.  -  fc  »  +  a  d' 


E  /(n  +  6)  +  o6  ^  nd} 
Add  numcrntoni  and  denominatorg.  rcsfxxMvely  of  (7>  and  (8), 


(8) 


E    2/(n  ^-      +  -Ja    +  n  («<'  +  d) 


Subtract  ditto. 


e  „  2l>x  -  n((/'  +  d) 


(10) 


Fin.  8. 

By  eqnatinf;  (9)  and  (10)  we  have 

a  (d'+d)  _    d>  (</>  -  </)> 


2ft         2ft  (2/  (a  +  ft]  +  2a  ft  +  o  [./•"TrfJ)" 


KOMt 


Fin.  8, 


For  practical  pur(jo«eii  thia  complete  formula  need  be  applied 
only  in  extreme  cascfl.    L'sin^  the  dimple  relation 

d'  +  rf  ti 

the  following  values  were  obtained  at  different  timee  for  the 
resiatanceii  of  the  earth-platea  before  referred  to  : 


Tablk  II. 


Dkte,  X 

3/V/9I    -835 

..   -  •«» 

4/6^01   '^iftlf^ 


y  « 

3  •S.I    16  6 

.184    16725 

•IWi    17  325 

3-76M    17-263 

  l7-2() 

i.'i    17-545 

...  17-513 


Between  these  teotjt  the  platee  were  u»ed  from  time  to  time  for 
signalling  work  and  line  testing.  It  ia  »«on  that  their  resistance 
varies  but  very  little. 

Hy  the  formula  (9)  we  are  able  to  find  e,  the  distributing  E.  M.F., 
in  terms  of  E,  the  E.M.F.  of  the  testing  battery. 

(To  be  cont\n»«d.) 


ELECTRIC  LIGHTING  OF  HOUSES. 


[)nnc  ^ 
ecture 


At  the  aecond  ordinary  meeting  of  the  Dundee  Institute 
of  Architecture,  Science,  and  Art,  Mr.  F.  Grant  Ogilvie, 
ipal  of  Horiot-Watt  College,  Edinburgh,  delivered  a 
re  on  "  Electric  Lighting  of  Houses.'  Mr.  Charles 
Ower  (president)  occupied  the  chair.  The  chairman  said 
the  lecture  wu  one  of  two  which  had  been  specially 
arranged  for  in  connection  with  the  fact  that  Dundee  was 
setting  about  introducing  the  electric  light. 

Mr.  OoiLViK  began  by  referring  to  the  nature  of  electric 
light,  and  detailed  some  of  the  principal  fact«  in  relation  to 
electricity  which  would  have  to  be  dealt  with  in  its  distri- 
bution in  houses.    He  explained  how  the  wire,  heated  by 
the  electric  current,  gave  off  light,  but  at  the  same  time, 
when  made  of  certain  metals,  would  melt.    The  lecturer 
then  demonstrated  the  manner  in  which  an  electric  lamp  gave 
out  light.    The  filament  in  the  lamp,  being  made  of  carbon, 
glowed  when  the  current  was  passing  through,  and  during 
the  process  {jarticles  of  carbon  were  thrown  off,  and  in  time 
the  iilarocnt  became  thinner  and  thinner  until  it  broke.  The 
average  life  of  a  lamp  was  about  1,000  hours  burning.  The 
lecturer  then  explained  the  uses  of  the  electric  battery, 
and  the  signification  of  the  electrical  terms  ampere  and 
volt,  which  signified  the  strength  of  the  current  and  the 
difference  of  electric  pressure.     By  means  of  diagrams 
shown   on   the  blackboard   with   coloured   chalks,  Mr. 
Ogihie  represented  how  electricity  could  be  distributed 
in  houses.    The  two    wires   wore  brought  into  the 
house,  the  one  being  at  an  electrical  pressure  of  100 
volts  above  the  other.    These  two  wires  were  connected  by 
another  {tossing  through  the  lamp,  which  glowed  when  the 
electric  current  was  passed.    The  fittings  for  the  distribu- 
tion of  the  electricity  were,  he  said,  of  importance.  The 
conductor  of  the  electric  current  was  of  cop{)er  or  an  alloy 
of  copper,  and  to  prevent  electricity  escaping  from  one  wire 
to  another,  or  into  the  material  of  the  wall,  the  copper  wire 
was  entirely  surrounded  by  some  substance  which  ofTered 
great  resistance  to  the  flow  of  electricity.    The  way  in 
which  wires  could  be  carried  over  a  house  was  then  detailed, 
and  the  use  of  the  switch  for  turning  on  and  off  the  current 
minutely  explained,  a  switch  being  handed  round  among 
the  audience  to  clearlyshowhow  it  acted.  It  was  usual  also  to 
have  a  wire  not  copper  which  formed  part  of  the  circuit,  and 
which  was  of  a  substance  easily  fused.    The  object  of  this 
was  to  prevent  any  accident  occurring  in  the  event  of  some 
unforeseen  contact  between  the  two  wires.    This  fusible 
piece  of  wire  prevented  the  poesibility  of  such  an  accident, 
as  should  such  a  mishap  come  to  {mss  the  wire  fused  and 
the  injured  i)art  of  the  circuit  was  "cut  out."    A  number 
of  electric  lamps  suitable  for  fixing  in  different  positions 
were  exhibited  to  the  audience.    These  and  an  exhibit  of 
lead  casings  and  various  fittings  wore  lent  by  the  Brush 
Company.   Mr.  Ogilvio  remarked  that  it  was  the  exception 
now  to  find  an  ugly  electrical  fitting.  The  practical  methods 
of  measuring  the  electric  power  supplied  to  a  house  were 
explained  generally  and  illustratea  by  the  Shallenberger 
meter,  an  example  of  which  was  exhibited  to  those  present 
The  lecturer  at  the  close  referred  to  the  cost  of  electric 
light,  especially  as  compared  with  the  cost  of  gas,  and  by 
means  of  calculations  demonstrated  how  the  different  prices 
might  be  arrived  at  and  compared.    He  showed  that  under 
ordinary  domestic  conditions  1,000  c.p.   of  gas  gave 
about  the  same  amount  of  light  as  1 2  Board  of  Trade  units 
of  electricity,  so  that  the  pence  price  of  a  B.T.  unit  takea 
as  shillings  might  be  compared  directly  with  the  quoted 
price  of  gas.    To  the  price  of  this  quantity  of  electric 
energy  there  would  have  to  be  added  about  one-fifth  of  the 
price  of  a  lamp,  say   9d.     This  addition,  however, 
might  soon   bo   expected   to  be  reduced  by  one-half. 
Though  gas  was   at  present  cheaper  than  electricity, 
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th«  waste  of  the  latter  was  very  mueb  lets,  m  more  gu  was 

used  than  was  actually  required.  A  switch  provided  in  a 
conveuieat  place  at  kbe  door  of  oach  room  would  enable  one 
to  turn  the  electric  light  on  or  <^  ai  cla^<6tl.  The  great 
qoalificatHm  of  ebotne  light,  hoivov«r,aBempared  witbf^aa, 
was  tbat  it  did  not  in  any  way  alter  the  dienical  eonditxm 

of  the  air.  Electricity  heated  tht;  aii  ,  but  did  not  burn  it  or 
viUate  il  in  any  way,  and  ibe  vitiation  oi  the  air  by  gas 
was  one  of  the  main  items  to  bo  (tut  in  the  babwoa  against 
tlift  additional  price  of  elaetrie  lightinij. 

A  tmntber  m  qtiealikma  w«re  them  aakad  by  ▼arions 
nemben,  and  annwercd  by  the  lecturer. 

On  the  motion  of  Mr.  F.  W.  Youni;,  seconded  by 
ex-Bailie  M'Cri.LorU,  a  hearty  vote  vi  tiiank*  was  awarded 
to  Mr.  Ogilvie,  and  a  similar  oomplimeiit  having  been  {witl 
to  tlw  dudmiMi  tlM  praeaodiagp  twminated. 


ELECTRIC  TBHICLES. 


The  ntiOPlion  of  iutrKliiriiiif;  ri  oomiiierriiilly  Fiirrr.-«fiil  rlp<:tiir 
Vehicla  for  u^o  oil  (Njriunon  toiiiIk  hii<  Ion;.;  cti<.;;i;,'<_ii  tlie  nrloiitioii  (if 
electrirjil  enpini-ers  in  (liiTer«iit  countrieK.  Two  I'rtlmn!'  cluim  to  have 
siicccc-fleil  w)ier(i  othors  bavo  fniled — the  one  t>_\  tlie  rni]>liiyment 
of  nccuniuliiUirH  iinti  the  othpr  by  the  u«e  of  iiriiiiiiiy  bullerieas. 
The  tiret  i."  a  three  wiie<>le<i  veliirlf,  m;i<l(>  m  the  ('aKtclmun.) 
Works  of  Garia^iuiua,  ou  the  Ho'^'^io  h^rIuiu.  lis  total  wetghl, 
exolndinir  passeneem,  ia  nai'i  to  be  only  'i^cwt.  It  is  6ft.  long, 
itL  4in.  wide,  a&d  4ft.  is  height,  and  can  c*rry  two  iMuwengers. 
Then  are  10  aeenmolator  «tO»  which,  it  iii  claimed,  havaaa  oigh 
•  v^Moityas  2b  ampere-faoani  per  kiloeramme  of  plate.  These 
OsUa ati^  eeoordine  to  the  Italian  journal  /y'/mfu^/nu,  encaned  in 
an  efMnite  box.  When  in  operation,  and  with  a  discharge  of 
V2  nmperee,  the  charge  will  last  lU  hourn.  The  motor  abmrbs 
IM'i  watte,  and  is  stated  to  run  at  3,(100  revolutions  per  tninuto  ! 

The  second  t\'pe  of  carriage  has  boon  deviitod  by  Sir.  Mnligri.ini, 
the  director  of  the  well-known  Udino  electric  light  .■•tntion 
.\crording  to  Mr.  Ferrucoi,  Mr.  M:^1ignani  has  invontcfa  "e|i«ci'il" 
kiiii)  of  iH-imary  battery  Iluui^'  i\  maximum  of  simplicity,  aud 
practieally  jiolving  the  problem  uf  electric  locomotion  on  common 
roads.  \o  pai liciil.irfl  arc,  liosvpver,  given  concerning  the  con- 
"trtirtion  of  the  bnllcry,  but.  elficiency  is  ?aid  to  bo  very  hifjh. 
The  M.Tli^niini  cloclrio  <'arn.ig(?  i"  bailt   Ui  jircnriinuvbklc  thrt-v 

persons,  and  is  constructed  so  tbat  the  dead-weight  hat  been 
minesdtoa 


SPECIFICATION 


FOB,  E&TABU&mm  AN  £L£CTRIO  UUUTINU  IMSTAI. 
LATION  ON  THE  IiOW.TBN8tON  SYSTEM  WITH 
UNDERtiROUND  CABLB8  FOB  THE  CORPORATION 

OF  NELSON. 


Siiuaium. — The  contrnl  Rtjition  to  be  at  the  gas  works,  whore  an 
engine-room  and  »U  found.itioni«,  F<t<!am  and  exhaust  pipes,  will  be 
provided  by  tho  t'orjionitioii,  uIho  a  sirpply  of  steam  at  80lb. 
pressure. 

S^fnm  Rmijiu'  riiiil  /)t/nniiio. — The  cniitr:irtor  to  supply  and  erct't 
lit  the  L'lie  work*  ik  str-ftm  eti^fiii^  rttid  (lytm.iio  CJipahlt-  of  -ii|iplyiiir; 
tiOO  liglits  of  Iti  c.p.  CJit-h,  rc<|Uirinvr  a  lUCWKuro  ut  IIUvoILb.  Thi- 
dynamo  to  beself-reeol.itin^,  and  the  nrioutiireKhaft  to  bo  coupleii 
direct  to  the  crankshaft  of  the  eugiuo,  ihu  engine  and  dynamo  to 
be  lived  on  to  one  strong  cast-iron  bed-{>lute,  theB|iMd  of  the 
engine  not  to  exoosd  400  revolutiona  per  aunute,  and  (he  dynamo 
giTiqc  aa  oalmfc  <f  960  amperai. 

supply  a  main  awiteiibeMtd  In  tbe  dynsBo- 
with  vain  switch,  variable  shunt  rssistaafle for  dynano, 
jm)  fl\-e  voltmeters  placed  upon  it  (four  voltmeters  for 
ires  and  one  for  dynamo  terminalpb 
CVitfss  Main  Feeder  No.  I.— SOD  yarii><  uf  ^r.l'anlleli  cop|)or  cable 
compoeod  of  61  wires,  each  V2n  standard  B.W.U.;  the  wim  to  be 
covered  with  pure  \  ulcanised  indiarubber,  the  insulation  rSfistanoe 
to  be  GOO  me«bms  par  siatu(«  mile,  tasted  under  water,  and  tbe 
drop  of  E.M.T.  per  100  yards,  eanybig  £0  aanperss,  not  to  exesed 

0-4H  volt. 

C'ri ,  — .Main  Feeder  No.  '2.  — O,')*)  ynrd?' of  htnimliHi  copjxir  c.iblo 
coiii[xx'>«d  of  .17  wires,  pacli  l"J>  ."t.iniiurd  11.  i. :  thn  wirof=  l.«  Ins 
coverofl  with  pure  vuIefttii?<Ni  indinrubbcr,  tho  iu-iulatioii  resistance 
to  bo  tiOO  mej^hms  per  statute  mile,  tosled  under  water,  and  the 
drop  of  E.  M.lr.  per  IHO  jsida,  caitTiaff  M  anpsrss.  noe  to  exeeed 
0-78  volt. 

DittrHmtiHg  Maim. — 1,350  yards  of  atraoded  copper  cable  com- 
possd  of  19  wii««.  each  i'is  standard  B.W.G. ;  the  wires  to  be 
eovsrad  with  pore  vulcanhed  indlaralihsr.  Use  tosnlattoa  leslslaacc 
to  be  800  negobms  par  statnte  mile,  tested  nnder  water,  and  the 

drop  of  K  M.  F.  per  100  yards,  carrying  90  ampsrssb  not  to  exceed 
2'00  voU.-. 

Servirr  Mainn. — 300  yards  of  stranded  copper  cable  composed  of 
19  %rirea  each,  lUs  standard  B.W.U.  ;  the  wires  to  be  insulated 
with  pore  vnleaniasd  indiarabbar,  the  msolation  rssisteaos  to  be 
000  .  -  -   


I'ltMurt  tl'iW.^.— ."jjOOO  yards  of  copper  wire  Xo.  14b  standard 
B.  W,<i.,  ooverod  with  pare  vnlcauiaed  indiarubber ;  tbe  insulation 
resistanes  to  be  000  uissoIibm  par  statata  milo,  tasted  uder 

water. 

ffuatily  of  Co/'firr. — All  the  i»rr:in<ltHl  coijik-i  c.iblcs  and  pressure 
wire  to  be ootn]>o«o<l  of  nm)  fjnaninteod  trom  the  tiuiker  !)h  [>er  cent, 
pure  copper  .\  ■^aiii)ilo  tiin.  long  of  all  i>;/''^  of  nabb  -  .md  prsssara 
wiro«  tendor«»i  for  uiiipt  Acciimpany  tendL-r  or  (li.-ijualitied. 

I'n)ii>inii-Har*. — 40  tapping-bnrs  made  a;-  i)or  [.laiis  and  I'jiocitira 
tion,  the  length  of  ©nrh  bar  to  be  I2{in.  In  IJttj.  bioatl  by  jiii. 
thick,  with  an  angle- 1 .it  om;  i  nd  saiui:  tbickneeaand  breadth 
as  the  bars  :  40  small  tUt  iA-aIaib  aiiii.  iooK  by  I  Jin.  broad  by  |in. 
thick,  boltod  to  one  en<l  of  conper  ban  with  iin.  brass  bolta  and 
nuts,  the  aboulJor  of  bdu  to  bo  turned  true  and  to  fit  the  boles 
tight  and  Beesrately,  holes  to  Iw  prapavad  in  the  latter-naoad 
plates  to  inosiTO  simIs  of  oablsa,  whiob  must  be  sweated  eo  with 
solder  aa  sfaowa  on  ^n  }  40  small  angle  plates  .liin.  by  3in.  by 
Ijin.  braadandfin.  thiolmesa  of  metal,  bolted  to  tauptng-bars  with 
two  lin  brass  bolt«  and  nuts,  the  shoulders  of  bolts  to  be  turned 
tme  and  to  lit  the  holes  tight  and  accurately,  holes  to  be  prepared 
to  receive  ends  of  cables,  which  must  be  sweated  on  with  solder. 

J Hwi ion- Plate*.—  12  T  jiinctioii-plates  and  tW'o  lartie  circular 
junction-platos  J  of  an  iiK  h  thickness  of  metal  tittea  up  in  tho 
same  manner  as  tapnini.;  b.irs,  with  angle-plates  Jin.  by  :tin.  by 
IJin.  broad  and  j  of  an  inch  iliickncfR  of  rnet«!,  but  witfiout 
t<>rnunaU,  ends  of  cables  to  be  ^-wcatwl  on  with  -older. 

r<i;tpini}- Rni-",  tlf. — All  the  .-d'OVf  Ip.-irs  .iiid  ph^tes  to  bo 
iru.ir;iiitei_-d  '.IN  |iei  rent,  [iiirc  copper,  thor'iu^;!ily  planol  And 
iijwle  «uiooth  throughout ;  every  race  most  be  aliroht  au  tijrhfe 
when  put  together  and  boltctl  up.  Particular  attemiaci  nuiKt  bo 
paid  to  this  purt  of  the  installntion  by  tho  contractor,  as  tiio  work 
will  liave  to  be  done  as  ]>cr  pliiiis  nnd  specilications,  and  to  tlie 
entire  iuttisfaction  of  the  engineer  appointed  by  the  Corporation, 
Two  brass  terminals  mnat  be  ssiewad  and  littad  aoeawtely  to  eaoii 
topping  bar,  the  aboulder  et  eadi  tanuiaal  to  hava  a  true  and  level 
(ace  when  And  in  a  trae  position  on  tbe  bar.  The  above  to  bo  in 
accordance  witb  the  plans  and  speoidoatlons  and  the  sample 
shown. 

Ci(/-oH/.«.  — 20  cut-out«,  to  be  composed  of  a  polished  slate  slab 
free  from  all  cracks  and  defects  of  any  kind  ;  the  size  of  slab  to  be 
l.'iin  ioug,  Gin.  brood,  and  Jin.  thick,  the  slab  to  contain  eight 
terminals  accurately  fixed  on  tbe  slab,  which  must  have  n  smooth 
surface  The  screw  holes  made  in  tho  slab  to  be  titled  in  willi  bard 
wood  [w';.''',  "0  .ii*  tfi  receive  the  i',in,  srr^wis  fh.if  fasten  down  the 
leMiiinaU  to  ;!ie  slab.  Tho  tcrminab  to  be  liite-<i  up«  i;hasmall 
loose  b(ir  liial  fastenii  down  tho  fuse  plat er<,  .ill  to  bo  lo  acconlanco 
with  the  plans  and  sj>ecitii  nt  iut;,-i  and  .-amplest  •^hown. 

Sfrriit  Pif>f», — rMi  y.iid^  of  wroiit:bl  iroii  tiervtce  pii*?-,  Uneil 
in»ide  witli  ^'lic>"  tube,  and  t<i  have  a  very  smooth  .surface  inHidci 
the  tube.  To  be  KU|>plic<l  lu  vtu  iuus  lengths  as  the  C  oi  poraliou 
may  re<iuire,  deli>'ered  at  Keltton  Station. 

VaJt  htm  7'ro«yA>.  — 1,540  yards  of  cast-iron  tronghing  in  Oft. 
len^"  w  ith  flanged  joints.  Tbe  castings  must  be  of  jin.  thick  all 
through,  tbe  bolt  holes  to  bo  ;tin.  sqnare.  and  those  in  tbe  top  or 
lodgiMidiwd  platss  «r  eoveca  mast  bo  OiiB.  frem  eentre  to  centre ; 
two  smaU  filiate  mnst  be  oaet  vottiaal  eo  eaflk  aide  of  troughs  ^in. 
by  Jin.  at  a  distance  of  cv^^  Sft,  to  receive  earthenware  insu- 
lators. The  top  plates  or  covets  must  be  }in.  LldcknoM  of  metal 
tlirodj^fhont,  and  the  bolt  holes  to  corres[K>nd  with  tho  bolt  holes 
in  the  toij  flanges  of  troughs  when  bolted  together,  as  shown  OB 
plan.  Trie  cu«tingB  must  bo  of  a  uniform  thickness  and  free  from 
all  cracles,  blowholes,  sand  holes,  or  any  other  defects  of  any  kind. 
All  tbe  castings  must  be  straight  and  smooth.  A  groove  must  be 
cast  in  the  ton  flange  of  every  trough  to  receive  a  Jin.  round  india- 
nibfx-r  bund  for  join! ifi'^,  ^^le  <>nd  Slnjiejefi  miirt  hp  {wrfectly 

Hju.i!e  arid  smooth  --ij  a,-  to  make  a  j,'nix|  juiiil  when  bolted 
■.o;.'eihor  will]  .Scotch  (  fMuenl.  .Ml  ;hf-  ra.^t iiiii.i  to  bo  delivered  at 
the  Xelson  railway  Ftatuni  ui  a  iiiid  round  ootid  it  ion. 

In  -it/n/ori. — 3,<>H(  iKji<i  uf  OiirtUcnwaJu  iu{iulttUjr»  piojjtjrly  gLu:tal 
tliroiighout  and  fixed  into  slots  cast  on  the  inside  of  cast-iron 
tioughs  at  a  distance  of  e^'ery  'ift.,  the  insulators  to  act  us  rests 
for  the  cables,  which  niu.st  bo  laid  level  and  straight  throughout  the 
entire  length.  The  insulators  must  be  made  to  the  samples  supplied 
by  the  Corperatioo. 

OoM  frvn  Btnt.'-^  cast-iron  boxes  fitted  np  with  eaet<iron  lid 
or  cover,  and  fastened  down  with  a  wrought  iron  cross-bar,  with  a 
Jin.  brass  bolt,  tbe  lid  to  have  a  bead  cast  on  inside  to  receive 
a  iodiambber  band  ;  tbe  box  must  be  perfectly  watertight^  Tho 
box  must  Im  made  according  to  plans,  speeiflcatioiiOt  and 
pattern  supplied  :  the  thicknoMs  of  the  metal  must  oot  be  more 
than  ^in.,  and  free  from  all  blowhole?,  sandhotes,  or  defeete  of  any 
kind.  All  costings  ro'ii"t  be  delivered  in  n  tjood  and  »oiind  con- 
dition at  tho  Nelson  utilw.iy  station. 

.\fni,hi>lr  Cnr-rrf. — l?l I  tiianhole  e-overs  tO  be  made  as  uer  wood 
pattern  •uppUed  by  tlio  ( 'or[Kirati.m,  the  ca^tinijs  lo  be  tree  from 
ttll  blowhole?',  fatidliole-,  etiiek^,  or  dcfecte  Of  .my  kind.  THp  lid 
of  manhole  to  tit  [icrlectly  level  oil  round,  aiul  no  ■war[)iiii.'  or 

twisting  to  bo  felt  when  laid  down.  The  oastings  to  be  clean  and 
good,  and  delivared  la  agood  and  soaadoondiraoaattbe  Nelaoo 

Station 

AVcffioii.— The  contractor  to  undertake  the  sole  responaibility  of 
the  erection  of  the  iuBtaUatiou  in  every  detail,  and  aleo  undertake 
the  work  of  fixing  the  engine  and  dynamo  ««  ionndations  prepared 
by  the  Corporation,  also  the  laying  dowa  of  all  tbe  main,  distri- 
boUiur,  and  aerviee  eafalea,  asrvloi  pipas,  and  all  other  detail^ 
aooorafajg  to  street  plan  showinff  Utift  of  wires,  connections,  and 
senicc  pipes  to  oonsttmers,  according  to  plant  and  specifications 
supplied  oy  the  Corporation  engineer.  The  contractor  also  to 
take  the  entire  TBsponsibility  ot  all  othar  minor  details  not 
I  In  tho  ffWHiMwitiftwe,  and  to  eneare  %  perfMt  lutalla* 
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 fraqucntiv  rofetrod  to  in  the  Ms«ntific  papors;  A«rnat« 

ourronto  coalu  b«  obtainod  from  an  ordinary  dir©a*nrrent 
dynamo  by  tnakinf;  contact  with  twti  points  in^^l^i  uiatare, 
say,  by  connectinx  these  points  to  insalat«d  rlnjpr'on  the  shaft, 
and  u»in|;  extra  briiwheo.  A  ilirect-current  motor  eimiliirly  treated 
truDnfomii  dlruct  ourrenU  into  alternating  current",  or  into 
mechanical  |K>wer.  If  two  {niinf  of  itointo  in  tiu:  :iriii.i)uie 
KClocted,  situated  rit  oplio^itc  rndd  of  two  {icrjienii icu l.ir  (lijitnotor*. 
then  tw  altematiuf:  ciirroiiLN  (liHi.1  iii^'  in  by  fOJep.  can  bo 

obtained,  and  by  choosinji  miiUible  |kmmI-'  in  (he  urinnture  two, 
three,  or  more  curronia  difTorinjf  in  pli^iM-  Ij\  :iTiy  doj-iic-d  ;i»j||lee 
can  be  produced.  In  ordinary  motor*  tlir  rnniicr'.umy  fur  doine 
thin  would  In.  troublesome,  but  tin-  Ayrton  .mil  l''.riy  form,  whicn 
has  a  station.iry  armature,  l«*rid!<  itscU  jcadily  to  ihu,  purpose,  for 
contact  can  be  iii.Kie  \titlj  any  [uirt  of  tho  artuatJire  with  gnat 
facility.  A  motor  oi  ihn  kind  was  exhibited,  Ln  wbidl  contact 
wa8  mode  with  four  eqaidistanl  {loints  on  the  anaatarSk  Ob  cob- 
neoting  oppoeiie  poInU  through  line  platinaai  wins,  And  nntniiig 
tbo  BMlor  ■lowly,  tb*  vim  gtomd  atteniataly,  one  being  bright 
whOit  thAotliK  wioduk,  and  viet  vtni,  thm  damoaBtfrnUng  th« 
esiatanoe  of  two  earrente  in  quadrature.  When  (ho  iour  poiata 
on  tho  annaUiro  wm  joined  to  the  four  cornera  of  »  ojoara  of 
plutinum  wlro  Mm  viros  became  incandeocent  in  tucccasion,  the 
glow  api tearing  to  tcmvel  round  tho  square,  and  auggosting  the 
idea  of  rotatory  currents.  A  Tesla  alternatinp-current  motor  waa 
also  driven  by  two  currents,  differing  in  phase  by  OOdi-K. ,  obt.aine<l 
from  the  armature  of  the  Ayrton  and  IVrry  riirert  current  motor 
above  mentioned.  Tho  ease  with  whit-h  currtiut  iluleting  in 
phase  by  any  amount  can  be  obtained  from  f  ucli  a  niot^r,  lc»i  tliu 
auUior  to  invest lyAto  tbeoretically  the  caae  of  t«o  l  ircmto^  oon- 
nM^tin^  opposite  ends  of  two  di«in«t«ra  inclined  at  any  angle,  a. 
('ailing'  tlx'  o.irrentaliithaaaoimiite«t  Mty  inatant  Ai  and  A*  bt 
iiad  found  that : 

A,  = 


('■'  ^  "'2)     ^"'a)-"  (f-^  ^ 

=  ein  {pi  + 


whanwai  number  of  tonv  on  snaatai«|wrt«diwi,l«s| 
E.M.F.  por DOBfolvtioB ) 
p  «  renifltanco  of  amutam  par  ndiae!,  p  >  aqgnlar  vabieitjr 

of  rotalioB ; 

n  =  re«ii!tnnc«  o(  external  etnwib  in  whieh  oamnt  A| 

pnei<es  ; 

K  Tosli<tnnc0  of  external  olravife  In  whiob 

paawtt ; 

p  (  .f  —  a  )«in  a 
tWI^s  \  -  ■  / 


A  similar  eocpfearido  in  wlileb  ri  b  writtan  te  r„  aad  for  ru 
given  tho  value  of  Ay   th*  phaaa-aq|^  faetweab  the  comBlaii 

gi\  I  II  by 
tan  (<p  +  i)  - 


=  taac 


The  e«prea»ion  for  ^  showx  that  tbo  phaoe  of  the  current  in 
oireoit  A|  ia  independent  of  the  ceajataace  rj  \  on  the  other  baod, 
wyiqartaltete^.   It  wna  abo  poialied oni than  tan(^  + 
gaiierally  greater  than  tan  « 


tloB.  AH  the  work  to  be  done  to  the  entire  ntiafaotKm  of  the 
emdneor,  or  lome  other  engineer  appetnted  bjr  the  Corporation. 

9he  eontraotor  mast  guarantee  the  tnttallation  for  Vi  months, 
and  to  take  monthly  tests  in  the  presence  of  the  engineer,  or 
someone  appointed  by  him,  by  the  Wheatstone's  bridge  method, 
lianding  the  ccrf  :tii  it«fl  of  snch  tests  to  the  Corporation,  and  the 
oertiticate  niu.it  lio  ilidy  countersigned. 

Tho  Cwfiorntion  nti'lrrt.tk'>  to  lay  all  the  esist-iron  tronf^hi". 
junction  anrl  (A[>|i!n<;  hove.M.  to  evciUato  all  tlie  trc-ncliLs  to  tctuivu 
erooghs,  and  all  LuIl'^  for  all  boxc--,  an  l  to  rciill  and  make  good 
tfaeMune. 


PHYSICAL  SOCiETlf.-Dec  4,  1891. 

I'rof.  \\.  E.  A^-RTON,  F  R.S.,  president,  in  the  chair 

Ueasra.  P.  L.  Uray,  A.  Aitdermn,  U.  Uav^,  L.  W.  Falofaer, 
a.  U.  HbliMftt  and  w.  Walaon  were  eieeled  meoriMta. 

A  papor  on  **  A  Varmaaeat  Kaeaette  MeM  "  was  read  by  Mr. 
W.  BlMMn,  A.t.B.K.,  F.I.C.  Tho  anUtor  bad  noticed  the 
approximate  con.«tancy  of  an  "aged  "  bar  magnet,  and  he  obtained 
still  greater  constancy  by  attaching  pole-piccos  to  a  bur  magnet, 
of  such  a  shape  as  to  give  a  nearly  closed  circuit  of  small 
"  mognetic  resistance. "  The  pntteni  now  described  con«iist#  of  a 
"Xii^X  rod  lin.  diameter  and  abonl  'Jiin.  Insit.',  » jtfi  a  rn"t  iron  disc 
4iii  diameter  and  jin.  tlnr  k  tixci  at  nin'  I'uil,  tin-  rr'lx-r  uni  is 
titt.ri  in  ft  hemic!>h<?ri(  al  iion  »hcll  which  curroutuis  Uil'  bju  nnd 
come-  llu-h  witii  the  Lifijior  surface  of  the  dine.  An  aimnl  u  air 
spare,  jp-i-  tlian  '  ni.  wnie,  is  left  between  the  cylindi-icai  surface 
of  tliL'  ilisc  an-.l  tiic  inside  of  the  shell,  and  when  tho  bar  in 
magnetised  a  strong  magnetic  Held  exists  in  this  space.  To  use 
this  field  for  producmg  electromngnetic  impulses,  a  coil  of  wire  is 
wound  in  a  slkallow  groove  on  a  brans  tube  which  can  slide  axially 
throngb  the  aonnlar  apaee,  thus  cutting  all  the  lines.  The  tabek 
allowed  to  fall  by  ita  own  weight,  a  neat  trigger  arrangement  belog 
pcovhiedloiroflMtiiMlteteleaae.  The  inatrument  exhibited  had 
90  tnma  of  wire  In  the  tnO,  and  the  total  magnetio  9uz  aeroBB  the 
air  s)>ace  was  nbotit  30,000  Unaa.    A  large  electromagnetic 

impulse  is  thtri  forr  obtainable  Oven  throngb  roaistAncen  as  great 
as  10,000  ohms.  Tests  of  throe  instruments  show  that  there 
has  been  practically  no  magnetic  decay  in  se^en  months.  The 
author  therefore  considers  them  satisfactory  and  is  prepared  to 
supply  them  as  magnetic  standards.  To  fiicilitate  calculation,  the 
number  of  lines  will  be  a»ljuHted  to  a  rnnvpnient  nnniHer,  sny, 
•Jtl.i'tKt  or 'Jj.OOO.     Srv.M  iil  UM_'s  to  the  i^i'^lMirinjuts  ;i:e  well 

nutted  are  mentioned  in  tho  pa[icr,an<l  a  -iniiilt!  wiiy  oi  di  tt  riisining 
permeability  by  the  magnetometer  ri.(tli'>ii  i.«  de«crii«:>l  Sftr, 
Btnkoaley  thought  the  name  given  to  the  lu^ilrumont  was  inappro- 
[>ii:(to,  for    It    lenlly  a    con.-^tarit;   impulsive    E.M.F.  Dr. 

Sumpser  «Hid  the  cons(4tiicy  of  tlie  sc-nsibility  of  d'Arsvonal  gal- 
vanometers was  a  measure  of  the  constancy  of  magnets  having 
nearly  closed  circuits.  8uch  instrumentd  in  use  at  tlie  Central 
Institution  had  remained  nnchaaged  for  several  yoars.  Frer.  s.  P. 
nwrnpeoa  adtnUed  Mr.  Hibl)wt^  {Ditrnment.  and  thought  it 
would  be  very  aieful  in  laboraterlea.  Standard  eelle,  he  eaid,  were 
not  alwa.ya  cellableb  and  eondauera  were  the  nuwt  nnaatbitaotory 
of  electrical  standaida^  On  the  (objetttof  permanency  of  magnets, 
he  said  tht.t  Strouhal  and  Bama  found  that  magnets  witli  nearly 
cloKed  circuits  were  most  constant,  and  that,  to  give  the  best 
results,  the  hardness  of  tho  steel  should  be  lcs»  the  more  closed  the 
circuit.  Mr.  Hookhnm  had  also  found  that  b^  using  a  nearly 
closed  circuit,  and  reducing  the  strong  magnetisation  by  about 
10  fier  cent,  great  constnn''Y  toiiM  Iin  ol)»;(iiK>d.  Some  years 
ago  ho  (Prof.  Thomikson;  had  Inel  the  ctlei  t  of  ill-treatment 
on  mafrTi»?l!<,  and  nb«f»rv!.-d  ttiat  toiichin;:^  or  liittiiig  a  magnet 
with  Tioii-inaj;nt-tii-  nmf<jti.:d  hiui  bttle  ctfeL't,  whilst  similar 
treiiLuient  wiU»  iron  or  iiia;_'nelK  iillcc'ed  ihein  nonsiderably. 
Suddenly  removing  the  kec|*r  of  a  ina|,'ii.-t  londi.d  to  increase  the 
magnetism,  whilst  putting  a  keepei  on  suddenly  had  tho  reverse 
effect,  .strnuhal  and  Itarus  had  also  investigated  the  temperature 
coeflicieut  of  magneUt,  luid  found  that  this  might  bo  reduced  by 
subjecting  tb«  magnet  to  rapid  changes  of  tomiJOraturo  after  the 
first  magostiaatioo  and  then  remagnetising.  Mr.  W.  Wataea 
eaqnlredwhat  waa  the  penaatage  fall  in  strength  tA  Mr.  Hlbbett'e 
magneta.  The  ban  tited  la  lOMiietio  aurvaya  had  been  tested 
frefaently,  and  they  lost  about  0'5  per  cent,  in  six  months.  The 
IteaUeat  asked  what  was  tho  temperature  coefficients  of  tho 
magnets  described  in  the  paper  ?  Mr.  Evershed,  he  said,  thought 
it  was  between  0-01  and  0-05  per  cent,  for  ordinary  magnets.  He 
thought  the  instrument  shown  by  Mr.  Hibbcrt  would  bo  of 
immense  valae  if  the  magnet  waa  really  permanent.  By  it 
bnlli-tie  palvnnnmctorH  eoald  hrj  readily  ca!ibrnf«l,  and  when 
conitiinpd  with  a  rosisfancr  bo\,  it.  could  also  bn  ii^-exl  ai-  a  f^tand.-krd 
for  current  ;  for  sineo  the  oon-tant  of  a  halli^tie  ^'ah  iUjonifctor  for 
(|ijantity  can  be  det'Tiiiined  from  oan"tunt  for  current,  if  the 
ueriodio  nme  be  known.  ronv("r-<i-ly  that  tor  curxjiit  can  l»e  found 
from  the  con!<tnnt  for  I  [uaiitity  in  some  instances  this  would  bo 
of  !jT<«ifc  tiso.  Spoakmg  of  liiu  temjKraturo  coofHcicnt  of  con- 
detiHern,  he  paid  that  in  some  cases  the  KjM^ritic  inductive  oajiacity 
of  tiielcctno  diminished  with  rise  of  luiuiJbraturo,  whilst  in  others 
it  increasad.  Mr.  Hlkbwt,  m  reply,  said  ne  found  the  tem|>erature 
ooctficient  of  bis  magnets  to  be,  roughly,  about  0-03  per  cent.,  hut 
he  Imd  not  iavootlgnted  the  matter  very  earefnlly.  In  makiing  his 
nMaeuramenle  no  oorreotion  had  bean  amde  for  the  rariatioa  of 
e^Mcity  of  his  condenser  with  temperature. 

Mr.  Walter  Bailey,  M.A.,  took  the  chair,  and  the  PraeMaat 
communicated  a  **  Netaoa  Kittetf  OmiwMa"  The  eabjaet,  lie 
aaid,  was  probably  familiar  to  Bioat  paiaow  gMMntj  for  it  bad 


LEGAL  INTELLIQENOE. 

THE  TDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT  COM- 
PANY AND  TH£  EDISON  ELECTRIC  LIGHT  COMPANY 
V.  HAMILTON  AMD  ANOTRBB. 

Lamp  Patent  Case. 

This  case  came  before  Mr.  Justice  Matthew,  in  the  Chancery 
Division  of  the  High  Court  of  Justice  recently.  The  plaintilTs,  as 
owners  of  patents  for  an  invention  of  improvements  in  electric 
lamps,  also  of  the  Choesbrough  (ntent  for  an  improvement  in  tbo 
prp[Mrntion  of  the  filaments  uped  in  t^in  Irtmfi-',  broircrht  tJiin  artioTi 
tu  re^tlain  by  injunction  duriti-^  the  eontuniance  of  the  letter'' 
(latent,  the  dofonuantn.  W  .T.  L  Hamilton  and  J.  Ci.  Hoxburgh,  of 
in,  Ncwland-terrace,  Ken-iii'^'ton,  from  manufacturing,  selling, 
letting,  on  hire,  supplying,  ur  using  any  electric  lamps  manu- 
factured at  eoidin',;  to  or  in  tho  manner  described  in  the  niicciii 
cations  tiled  in  iiun»uanco  of  tho  ulaintifTs'  lettora  jiatent,  and 
generally  front  iairiaglag  the  pfaiinulbr  righta  ia  tenpaot  of  aaeh 
letters  {jatenU 

Mr.  flaawHMW,  who  Mtpoared  for  the  pUntiffi,  said  the  defia^ 
daat  had  pot  In  a  defence,  bnt  did  not  appear  to  defend  the 
aetioM.  plniotifla'  aatonta  had  been  twiea  upheld  by  the 
Court  of  Appeal,  aad  taanloie  tho  aola  qneMion  waa  ema  «f 
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infringement.  He  would  call  evirJenno  to  show  that  Ibe  incandea- 
cent  electDc  Uiupi  uolii  b^-  the  d>.'fuiiU>uit»  c«>ubi6te(l  of  a  gloss 
raooivBT,  two  platinum  leading  wire.-*  sealed  til ru ugh  the  gUw,  and 
•Mecbed  to  a  carbon  tilatuisnk,  which  waa  »  dutioci  lofrngement 
of  th»  pliaiitlflk'_]MtMtii,  Th»  ombtn  iludMft  «m  pMpared 
r  to  Um  Cuailinash  prooaii^  wUdi  *]m  WW  Ml  infringe- 


mot  of  nlaintitt'  piMnit  riihti. 

Fomuu  eridaiiM  wm  nlCd  wbieh  bore  ovfe  the  opening  etate- 
ment  of  counsel. 

Mr.  Breouier  waived  an  enquiry  as  to  datntgea. 

Mr,  JIuMm  MMttew  gnuitad  m  ityanetion  «•  pnyad,  nnd 
ddivwy  up  of  all  infringing  km|in,  wttii 


COMPANIES'  MEETINGS. 


OXFORD  ELi-CTKiC  COMPANY.  LIMITED. 

On  .Saturday,  tho  I'.'tlc  inM.,  tlip  lir'.t  ordiiiiiiy  meeting  of  this 
Comuiaiiy  held    :tt  tl<e  othcev,  45,  Broad-street,  Oxford, 

Mr.  J.  Irvinir  (  Vjiiri<}niiy ,  clKurman  of  the  rom{iany,  pretfiliBg. 
The  notice  convening  tiio  nu'<>(iii^  having  been  reiul. 
The  Chairman  tiaid  :  Tbii!  .v  I'lirmal  mooting  of  the  (\iiti|i.iriy. 
oalled  in  compliance  with  the  htatule  within  four  months  fruiu  i\w 
incor|K>ration  of  the  Company,  an<l  is  commonly  known  as  the 
statutory  mooting.  There  arc  no  accounts  to  bo  presented,  but 
Uw  Directors  gladly  onbrnon  the  opportmiliy  tbn«  afforded  of 
axpUining  the  poeltKW  af  tba  Company,  aad  inviting  eoqairy  and 
co-operation  fnm  tba  abataholdatn  and  otben  attending  the 
meeting.  Tba  Elaetrie  Inrtallatlon  and  Uaintenance  Company 
obtained  a  provisional  order,  which  was  confirmed  by  Parliament  on 
the  -Ith  of  August,  lUdO,  under  which  that  company  has  powers  to 
aopply  electricity  to  the  whole  borough  of  Oxford.  The  Diiactocn 
being  desirous  of  establishing  the  busineos  as  a  local  antarpriMk 
have  made  arrangements  for  transferring  the  parliamentary  powers 
to  the  Oxford  Electric  Company,  Limited,  and  the  necessary  for- 
malities are  being  carrip»l  out,  for  obtnintng  the  con«ent  of  the 
Board  of  Trade  and  the  (  Vii'fioi.'ttloti  of  (Jxford  to  the  tenant  of  a 
i-ro visional  order  for  Uil-  [iujpi>ae.  In  iho  meantime,  the  Oxford 
Company,  having  beoii  duly  constituiod,  rntered  into  «  rontract 
with  the  Klectrif  i  (instruction  CoriKira;ii>ii,  of  Ijondoti  mid  Wol- 
verhampton, hy  which  the  Oxforii  ( 'nm|JHny  [lurch^w^  all  the 
righte  under  ihn  provisional  order.  And  (irovidaH  iot  t!ie  construc- 
tion of  a  fully-equipped  generating  station  for  the  supply 
of  electricity,  together  with  all  necessary  street  works,  mains, 
inrndunuan,  aonstorage  battaiiaa,  tm  (ha  annphr  of  an  igqiorUnt 
araa  whkh  it  ia  Urst  prupoaad  to  daat  wttli.  Tom  aiaa  aonprisee 
Bigh-attaatk  Coromarket-etreet,  Broad-atreet,  Uagdolen -street 
(from  tba  eornor  of  Beannont'Btraet  to  Cnniniarkat-atraet),  and 
Catherine  street.  The  area  in  quention,  bounded  by  the  street" 
named,  comprises  I'i  colleges,  39  public  buildings  and  churches, 
nine  hotels,  and  337  shops,  ollices.  and  private  liOB«aa.  Provision 
is  made  in  the  contract  for  a  supply  of  clootrioity  anfficient  for 
about  15,0U0  lamps  actually  connected  with  the  Company's  mains. 
The  contract  provides  for  tho  purchase  of  the  lease  of  the  land  at 
Owney,  formerly  known  as  Cannon  V\'barf  ;  the  construction  of  the 
huiIdiNu',  of  which  drawinL'x  tiuiy  !>••  seen  on  the  walls ;  the 
gtiRTat in;;  .lud  rii^trihutirij,'  [jhini  ;  tiiofostof  incorixiratinf;  this 
Com|j.iny  anri  ijlit.iioin^,'  n  tiiinr4fc[  of  tin;  inovihinMal  0(der  ;  a 
auppiy  uf  iauips,  wire,  titungs,  etc  ,  to  the  value  of  iCiii)  :  and  n. 
nam  of  Cl.adi  for  the  oixlinsry  exfiensee  of  the  l  onijariy. 
In  the  contract,  the  deponit  of  £I,jOO  as  security  paid  to 
the  Board  of  Trade  is  also  provided  for,  but  will  be  re|iaid 
to  the  contractors  on  satisfaction  of  the  provisions  of  the 
oidiar.  Undar  thi«  contract  an  agreement  has  been  niAdc  fur 
tba  ataetloa  of  the  generating  station  witb  Mr.  Kingerlee,  the 
«all>known  local  builder  and  eaatnala^  «ba  ia  iniahing  on 
tba  work  vigorously,  and  oxpecta  to  bav«  an  oom{iiletaa  bv  Blaroh. 
During  the  construction  of  the  building  the  mains  will  be  laid 
throughout  the  com|julsory  area,  so  that  a  supply  of  electricity 
will  M  furnished  with  all  possible  speed.  The  consideration  for 
all  these  works  and  paymeote,  inoludiug  the  provisional  order,  is  a 
sum  ot  £50,500,  (jayable  in  fully  paid-up  shares  of  tho  C^napanjr, 
Assuming  the  capital  ex}>enditure  to  be  £riO,000,  the  oonBMial 
roaalt  of  the  antarpriaa  atay  ba  aatiotatod  aa  foUowa : 

ftavaBHa—aSStlW  anlto  af  akotrioity  at  8d.,  and  rant 

of  metera  £8,775  0  0 

Expenditure— Rannlnft  aspanaaa,  ranti  aaJiirias, 

insurance,  etc    5,^00  0  0 

Met  income  (or  7  per  cent,  on  £^V)0)  £3,675  0  0 

Tba  extension  of  the  Company's  buMneaa  to  tharaaidaatla!  diatriot 
north  of  the  city  and  the  other  iminrtant  parte  af  tba  ixvough 
anteide  the  area  comprised  in  the  aboTa  eidienlstiona,  ehould 
materially  add  to  the  dividends  of  tha  Coaapany,  as  the  capital  of 
£5O,(JU0  includes  buildings,  street  work*,  ete<,  capable  of  providing 
for  a  larger  business.  Toe  cost  to  the  consumer  at  Bd.  {icr  Board 
of  Trado  unit  is  equal  to  about  id.  per  lanip  ]m  liour,  or,  in  other 
words,  the  tiurrent  necessary  t/>  supply  .'id  lO  o.)).  !«mf«  for  one 
bourorihoii  tS|Uivalont  for  i»  proiioruonale  iimc.  Owinj:  to  tho 
facilities  for  economising  tliL-  ur~u  of  cioctnoity,  by  tho  (irovision  of 
a  sufficient  numbci'  of  "wuclic^  jndioioosly  plaood  in  tho  oon 
sumer's  premises,  it  is  fouml  hy  cvi>oricnce  tluil  thougii  the  rein 
tive  coKt  ol  ck-i  tricity  at  M.  l«3r  unit,  nn  comixirctl  with  gas  at  Ss. 
pw  l.mXj  cuhie  feet,  appears  to  he  hixtier,  ytl  m  actual  practice 
the  amount  {und  by  tho  householder  m  each  c.iso  would  not  nuitc 
riaUy  differ,  but  when  the  conveaience  and  advantages  of  tho 
•laettio  ligbt  and  ite  indiNet  aconoaiai.  aach  aa  the  •aving  in 


renewala  of  daoorations  and  oleaning  of  rooms,  are 
aoooontt  it  ia  really  in  the  lung  run  cheaper  than  gas.  Far  a  ai(9 
Ilka  Oxford  tba  aiaatcie  ligbt  la  alowat  a  naoeaaUy.  Tba  aKport- 
enoa  alnaity  obtaiaad  at  tha  South  Kanaingtoa  Mnaenm  ana  tba 

BritL'h  Museum  proves  the  value  of  alaatrldty  as  a  means  of 
illumination  for  such  institutions,  while  (IwftabMlnte  safety  of  tbo 
method  of  supply  adoutvd  by  this  Coiu|«aiiy  makes  it  s(>ecially 
suitable  for  lignting  tne  various  colleges,  museums,  and  public 
buildings  in  the  city  with  their  pricelo^s  contents.  I  think  a  few 
words  of  explanation  are  necensary  rw  to  the  i«y«tem  of  electrical 
supply  I  do  not  proi'iO'P.  however,  to  int<>  drtnilf,  which 
ha^o  bi'on  already  piiblii'hcd,  au'l  .Mr.  Tiionia-  I'arkor,  tho 
clnnf  i7nt;itit-i  r  of  thf  Hierrriral  ('on«t  rur-tion  (  oi  [winit ion.  who 
hii.i  dosi|,'nt.--l  nod  i-  r.-irryiri;^'  out  tin-  iii.-'tjvllatioii,  i->  horo  to  day,  and 
w  ill  ready  l^givo  aity  ilctnilr-d  e>  nlaniiliuii  thai  may  beri^juired. 
The  system  proposed  may  )>«  do'criDed  as  a  moderate  high-tension 
continuous-current  of  1,000  volts,  witb  continuous-current  trans- 
fornirrs  to  conv.  tt  to  Km  volts,  and  secondary  batteries  to  supply 
cunciil  Eo  iJiu  iam|j«  during  the  hours  of  minimum  supuly,  thua 
allowing  the  genoratiag  station  to  be  ahnt  down  entirely-  Ilia 
high-tension  contiouona  ourraot  will  ba  oooveyed  by  underground 
maina.  »bioh  navar  aoow  in  aonlaet  villi  tha  booses  of  the  con- 
■omaia,  tba  anrrent  daUwad  ta  tba  eonmimors  being  abso- 
lutaly  aafe,  steady,  and  iu  contlnnity  aaoared  by  the  use  of  tba 
storage  batteries.  Beliable  OMtara  will  be  supplied  to  eaeh 
customer,  and  charged  for  by  ijuarterly  rental,  as  in  tbo  existing 
system  of  gas  supply.  The  cost  of  fitting  premises  for  the  electric 
light  varies  with  the  character  of  tbo  buildings  and  the  nature  of 
the  fittings,  which  may  b«  of  n  simple  and  inex|ieDsivo  character, 
o:  co'tly  dfiKTiJi,  arciirdiii^'  to  ttie  tante  of  the  cHstomara.  Tba 
(  onij'any  lokvo  alron'Iv  be<:in  Ohlunatiu^  for  a  fuH  buildlngB  in  tilll 

city,  which  may  be  talten  aa  typical,  ai>d  comprise : 

CUu^endon  Preaa   9IM  16  o  p.  Innpa  £1,%26   1  8 

Magdalen  CoUege  .„   675      do.            1.4.13  18  0 

Chiilt  Church  .,  693      do.            1,190  0  0 

Metropolitan  Bank    (■'^      do.              67  10  0 

Young  iSaala  ChfMiaa  AtMola' 

(ion    62      do.               86  10  0 

Tba  wtring  and  fitting  of  ocdinary  premisas,  sndi  aa  dwalling- 

houses,  shops,  and  hotell.  With  ainpU  ftttings,  can  bo  verv  wall 
done  at  the  cost  of  308.  per  lamp ;  netoriaa  and  similar  buildinga 
at  somewhat  loss  :  collt^gaa,  museams,  and  similar  institutions 
according  to  the  condition  and  character  of  the  buildings.  All 

work  of  thli<  kind  i«  don«  under  «triri<,'erit  rule*  framed  hy  thetir*; 
m!^u r.mco  conii.nriicH,  and  oonlroll'j*!  alM>  by  tho  [)rovi;^iori5  for 
gafi  ty  oontaincd  in  the  |iiovi?<iotml  order.  No  otiinr  mothod  of 
artitici;il  illu:nituition  run  bo  t-otn|mri.d  Willi  it  for  fl<N_-dom  from 
risk  of  tire,  providing'  yon  hiivo  suitable  tiltuij^h  and  a  r'y'tem  of 
Bupplysuch  OS  hio-  liron  <kotehed  out  for  tba  ^  i  |  v  ni  tho  riiy  of 
Oxforrl.  As  T  linvu  alreaily  stated,  the  Compnny  hiva  iiuiio  its 
.irriinr;emont.-i  tocairy  out  all  tho  no<^8eary  works  without  any 
puidii'  is)<uo  oi  o:n<ital,  but  the  iiittutiun  is,  when  tbc  preliminary 
work  in  rom\,\r\o(i,  to  give  the  public  an  op|iortunity  of  BubeCTtb- 
ing  to  ilie  CMpiittl,  and  thus  the  iohabitaiits  of  Oxfora  will  ba  abla 
to  aoquiiaaa  Internet  In  tbia  important  local  antarpriaa. 

Mr.  T.  Fwkar  axplainad  nanan  of  dataO  connaetad  witb  tha 
proiKieed  system  of  aupply,  and  inddentolly  mentioned  that  Sir 
Vvilliam  Thomson  and  Kof.  Silvamta  Thompson  hod  both  recently 
inspected  tba  alactrieal  plant  prepared  for  this  inatallatioa  and 
that  at  Sydwham,  and  n%bly  approved  of  the  worklqg  of  tba 
continuous  current  transformers,  air  William  Thomson  having 
expressed  the  opinion  that  their  success  would  lead  to  the  altar> 
niitittg-curront  system  bointr  oventtmlly  utiiscrpcded. 

.\  strong  feeling  in  favour  of  the  intrr-diic! ion  of  tho  electric 
lit.'lit  into  the<»o!le{»e'<,  niu-<cumf<.  etc..  wii^i  very  (j;eiit-iidly  ox | itwsed, 
:\nd   the  jjroH|i<:-<:-t.«  o(   tho  Coniiuiny   a[i()r.'ir  Itj  bo  cat i^fact<]ry. 

It  wii^  stated  that  the  works  were  making  rapid  prt^rese,  and 
tfiftt  the  aupply  of  alaetriofty  would  ba  ooaamaiiaadraaMy  in  tba 

spring. 

COMPANIES'  REPORTS. 

BLBCTRIC  OONSTRPCnOir  cokfobahoh. 

DirectorH  .  .Sir  Heriry  C.  Mance  (olmtmian) ;  Sir  Daniel  Cooper, 
Bart,  fi.CM.G.;  Mososre.  John  Irving;  Courtenay.  (4«orge  Dibley, 
.lo'eiih  Kbbsmith,  Ilenry  f.  Holt,  .1.  Sjicnrer  B.ilfour,  .M.I*,  (vioc- 
chiuriuaii);  Joseph  Moseley,  Jamee  Pender,  John  B.  Verity,  U. 
(i  ran ville  Wright.  JManagof  and  obi«f  OMElnaer»  Thomas  Farltar, 
M.LC.E.  aodli.LE.S. 

Raportof  cha  UraBtam  to  ba  anhmiMad  to  tha  abarabaldan  at 
tba  oidlnaty  gmetal  naating,  to  ba  bald  at  Oaanon-attaat  Hotel 
on  Tuesday,  ?2nd  inst.,  at  3  p  m. 

In  submitting  the  accounts  of  tho  Corporation  up  to  30th 
S(^[i<onibor  lost,  the  Direotora  poiot  out  Ukat  the  period  embraced 
by  tho  previous  prodt  and  loas  aeeount  extendcKl  over  nearly  16 
months,  whereas  the  present  report  only  tncludoa  the  working  at 
i  Wolverhampton  for  one  year,  and  at  the  Millwall  works  for  eight 
monthg.    The  l)iro<jtorfi  are  happy  to  stAte  that  the  b««tinMa  of 
the  yciir  h:>.-<  I'onn  of  a  Katisfoctory  and  promi.f ioL' oharactcr,  an<l 
it  will  be  i*e<-n  frmii  Iho  aoi-Y>mpnnyinp aroount.i  t li.it  il  hai  lo.snlt'xl 
in  a  prolil  bid. moo  of  t'46,ir)<)    Itin.  Hd.,   from  which  thf  Ihroctors 
havo  carried  tlli),Ui)()  to  roMirxe  for  doi>rcomiioii,  It-avint;  a  net 
balance  of  profit  and  loss  f'.ir  the  year  of  i'M'tJM.  \i>r.  s<l,,  which, 
with  th«  O.S7".  lis.  Id.  carriwi  forwanl  from  Lost  year,  makes  a 
tci:d  of  i  to.iii  j  7rt  <i.:l.  .n.iilable  fi,r  ilif<[io-al.    The  development 
I  of  the  eloctro-chomicai  patent*  of  the  Corporation    advaocing  to 
I  tha  aatiifaation  oi  the  IMnatanb  and  a  substantial  mMithm  to  j 
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future  profiUt  may  he  expecte<l  from  this  murri'.  Ah  llic  sluu  cliolilor» 
Are  alrendy  nwnrc,  Mr.  Ebbsmitb  hiut  resigned  tus  a|>E)outtnient 
an  lounH^rint;  director  of  this  Corporation  in  order  to  take  charge 
of  the  Hriiinh  ElectrO'Cheuiicul  Ayoncy,  Limited,  to  which  these 
pntciit^  huvo  boon  trunsforred,  but  in  order  that  the  Corporation 
might  not  bo  deprived  of  the  bonetit  of  bin  experience  he  has  been 
elected  to  fill  lira  meuam  oa  the  Btmtd  oeuMd  by  the  laoMoted 
dteth  of  Sir  Robert  iWler.  The  Direoton  hun  ImttA  the 
HQlmdl  weito«afaiTOanb1etanBBtotheBleotiioeI  Power  Storage 
Comiwoy,  Lhulteil,  with  en  exdoaiTe  lieenee  to  that  company  to 
lue  the  Btoraee  battery  patentH  belonging  to  the  Corporation. 
This  arraoewnent  hiw  already  proved  of  ereat  advanta({e  to  both 
pnrtfow,  and  it  ha«  the  farther  merit  of  onabling  the  munagcr  and 
chief  engineer,  Mr.  Parker,  to  concentrate  nia  energies  on  the 
important  contmcte  and  work  which  the  Wolverhampton  work* 
havu  in  hnml.  In  continuance  of  their  previous  |>olicy,  as  approved 
by  the  shareholder*  at  the  last  general  mf^ctinft,  thr<  T)!™.:-^!™  have 
written  off  cnpital  cx[M>ndituro  the  euiu  of  CJI'.ihhi  mii,  of  tin:-  niI« 
of  palpntK  Bold  or  transferred  to  other  com|)atiicai  during  tlic  (ln^l 
Ji  lt.  TSie  sale  of  thc«e  |>atont«  will  not  in  any  way  lui  iiniioe 
Ihu  Hoikinc;  "f  the  Corporation  ;  on  the  contrary,  it  ia  coaUdtJiiLly 
i\|K(n<Hl  tlmr  till  it  il.-v i.-li.)]:iin  tit  bring  a  considerable  amount 
ot  work  to  iliij  fiiriu:v:it  W.ilv Lrlinmpton.  The  Director*  have 
ploaKure  in  i cDoiiitiiciHlint;  <liM<ir':i'i  of  6  per  cent. ,  payable  on 
t!2iid  Januiiiy  nuAt,  Icuvin^  a  balance  of  £IO,7t2l.  19i>.  4d.  to  be 
carried  forward  to  (be  present  year's  accounts  The  proepecte  of 
bttsineM  era  very  wtiMactory.   The  Coruorathm  ie  et  praaent 


I  citjp  of  Oxford,  and  elm  for  the  electric  plant  for  the  Cryi 
Peleee  dktriet.  The  baliuioe  of  the  uuthorieed  debenture  issue 
it  now  rmpiired  for  the  working  of  the  Corporatioo,  end  the 
Director-  mil  bo  glad  to  receire  eppHcetiooi,  ee  eooo  ee  poaeible, 

on  the  enclosed  form,  in  order  to  avoid  the  oxpeniM  of  a  public 
issue.  In  accordance  with  the  articlee  of  association,  four  of  the 
Directors— vi«.,  Sir  Henry  Mance,  with  Mes-<rs  Khhw.ifh,  Holt, 
and  Moseloy — retire  from  the  Board,  all  of  w  hoiu  are  clifiblt-  luirl 
offer  theti5w|v(?<«  for  re  election.  Mesfyr^.  Broads,  l'atej>on,  iind 
Co.,  the  j)rc!.cnt  .unlitors  of  the C«n  ] loraiion,  retire  and  otief  thern- 
selvea  for  re-eleetion.  In  concluiUm,  the  Uireotors  desire  to  exureea 

tho  fatal*  ot  tha 


their  continued  ead 
undertakiog. 

Profit  .vxd  lose  Aocui  st  >  k.im  1-.t  ( tLiom,  1891,  to  3i>rH 
Dr.  SKn-KMBKR,  1891.  £      i.  d. 

ISxpensoe  and  ca«t  of  production  during  the  year 
ended  .H)th  September,  1W|,  at  WolveriMiDpton 
and  Millwull,  including  cngineerfiig  defMitmeBt 
and  Inborntory  rxficnses   I2U,8!)0  itt  iW 

DeprL'Ci.it iciii  uf  tiiu<-!iiiiet>'.  fiuniture.  uU-   J,OM  IS  9 

Head  uifuc  r\|K.»i«ee,  including  rents,  paleot 
exe>on.-(-,  I>>iPctors'  fees,  Mniiging  DiWOfrt 
salary,  accoiintanrv,   11,423  7  1 

Auditors'  foe  .    1<>''    0  <> 

Interest  u|«on  debejvlujes  Mtd  temporary  loans   'S,iH\i  li.' 

Other  expenses,  including  the  cost  of  advertising, 
issuing  debentures,  law  cbatx^t    13,068  16  0 

Beleaoe   cerriad  to   reeerve  for 

depreciation   £10,000  0  0 

Ceniedtebelum-iheet   M,i06  16  8 

 4IKieei«  8 


tr. 

Bales  and  work  executed  during  the  year  ended 

aotb  September,  IWl   

Caeh  ead  eheree  bir  lifleneee  gianted,  patents  sold, 


8  1 
£     K  d. 

160^  S  9 


and  profite  epoB  fonitetMii  of  enbeidiery 

 S9i,m  •  0 


pKoiea 


Smiafer  feee, 
Jpte  .... 


MbUtoOkldtBlMBOOttiii.....    91,000  0  0 
leeeived,  ud 


44,710 


0  0 
2  4 


Dr.  £ 

Capitol- 

4»,0n0onlinary  shares  of  £10  each  49fl,O0O  0  O 

100  fouDdera' sbaros  of  £10    1,0<J0   0  0 


£2U6,60« 
180K 
e.  d.  £ 


8  1 
I.  d. 


oeUf  fai  erreer 


M0,000  0  0 
«4Mlt  0 


MJM  0  7 


OOOeratoMrlaMmdebeatflteeof  £100  eaob    »jm  0  o 
LiehUitiee- 

Trede  aooomita,  kw  tiaurgm,  eto.    I0,K49  5  10 

LoMW   :k,945  8  5 

lutefeeteooraedoadflbaitari*  ...     I,il2&  16  7 

INncton   Ml»  »  9 

  fill,138  18  7 

Contingent  liabilities— 
On  [v-rirlinfr  r^nntract*  and  in  «linruM 

pfirtly  up  and  bill*  I  ; 

t»!.lf-  t'ii-rmintcd  i;UU,(.M< 

liorL  TM- fur  lioprociatlon,  etc   15,000    0  0 

Added  this  yeor    10,000  0  0 

  116,000  9  0 


I'rofit  .inrl         account  ;  A  £     i.  d. 
iiaLtince  aa  per  »t<ilciiict>t  to  Sep- 
tember ao,  1890    4S,n9  15  8 

Deduct :  Reeerve.  £15,000  0  0 
XMvidand  S8.418  4  7 

  44,41*  4  7 

M77  11  1 

BaUnoe  of  prafit  amd  Um  for  tbe 
)o«rMiiBov«.„   MtlOB  16  8 

  40,044   T  ft 

£67»,0SS  6  11 

Cr.  £     1.  d. 

Pnrebiwe  of  the  week*,  baehiome,  end  patents  of 
BlmU-PlBrker,  limited,  of  WolTerhampton,  ead 
of  the  Electricel  Power  Storage  Company, 
rAmlted,  of  London,  petmtt  rights,  etc.,  accord- 
in(r     )iti*t  belenoe-ebeet  £312,616  16  6 

Ia-k.k  depredation  of 
machinery,  etc  fM.fW  IH  8 

And  trnnsferfrompro- 
flt  and  loes  account  'JO,0UO  0  0 

  a*^069  16  8 

Expcnffiturn  itincfi —  — — — 280,716  1"  9 

Land  niid  biiildiri^f>  et  Boiihbanr,  new  woriie, 

Wolverhampton  ,   lS,e21  19  5 

Plant  and  machinery,  etc  ......  .  .........      10,684   8  lu 

Furniture,  fisUree.  etc   8*^   •  * 

£314,»47   8  4 

Shares  in  subeidiary  oompentos  at  per,  sharea 
included  in  the  original  purchaae  at  nominal 

veloe,  ead  deble  due  by  subsidiary  compeoiM...  911,149  7  6 
Book  debt*— Wolvethampton,  MillwoU,  ead  head 

offioea    64.001  11  0 

Stocks  et  Wolverhampton  ead  lUttwall   81.006  13  lu 

r<uhet  beaker*   ia,«64  11  » 

BiUeiohaad   IMVl  M  1 

£678,096  611 

Th«  Aadilore'  airtUlealaalatoi  thafc  dHgr  rmMtr  tlM  iMkace' 
sheet  aonoottjrehewe  the  Bhendel  poeltloB  of  the  Corpoietfam  ii 

oo  the  8Mk  Septemher,  1 89 1 .   Although  the  shares,  etc. ,  stand  et 
£S41,lSa  7«.  Vd.,  the  £120,000  written  off  capital  expendilun^  hi 
"'Teot  ie  aioiBrTe  egaiait  thie  item.  They  think  £10j000  a  | 
LI  m  to  add  to  laeecTe  eoeooBt  for  dapreeiatioB,  e«e. 


FOWLER- WABING  CABLES  COMPANY. 

Directore :  Meesre.  Wm.  Fowler  (chairman),  Welter  Chatahv 
tnit),  R.  W.  Eddison,  Qvmm  FtamuWfthe  Hon.  J.  S.  Oetheni*- 
H.u  Iv,  .M.P.,  Colonel  J.  T.  North,  fC  8.  Waring. 

Rejwrt  i»  he  presented  to  the  shardiolden  at  ue  tbbd  oidnenr 
general  ineoiirig,  to  be  held  at  Winebeeter  Hovea,  Old  Bmn- 
street,  E.C.,  on  Friday,  the  Hth  inst. 

In  submitting  their  second  annual  report  the  Director*  eximssi 
their  regret  that  they  are  unable  to  allow  a  profit  on  the  woi^k  of 
the  year.  At  the  same  time,  they  are  glad  to  say  that  the  bu$inem 
of  the  Cofni«in}-  ha-«  made  pfPJ*'  propreFt?.  'Thpits  hn»  hwn  a 
marked  uicriiij-c  in  the  vuluiiiL-  of  ljui<im.'«j.  done  cotiip.irc*!  wi'h 
last  year,  and  the  jjroHs  (iiot^L  lia^"  txpn  MitHciont  to  cnver  all 
ordinary  and  sotj.n  (•xtmordiiiiity  (■y]K-ii>'c*.  The  fiictory  i*  well 
e<juippod  and  orgiiinKcd,  and  the  work  done  thoic  i«  un.-ui paMed. 
Since  the  close  of  thp  tinancial  year  muiieroiiH  orders  lii»\eb«en 
received,  to  say  nutliing  ul  many  im{-urtant  i-iuiutne«.  The 
Directors,  therefore,  fully  retain  their  previously  esm 
confidence  in  the  future  of  the  businees,  further  detalla  oi  « 
will  be  found  in  the  annexed  report  of  the  geaeial 
There  is,  however,  no  manutaotoring  boaineei  la  whieb  tbe  i 
petition  it  keener  thaa  ihii  ill  oom,  and  a  aaw  oadectaking  mut 


nec  emeffly  require  tiaia  tw  dwietjaitawt  and  to  laafce  He  mannfac- 
turee  known.  MeMnrUlei,  ae  meteriele  roust  be  paid  for  almost 
on  delivery,  and  ae'lt  ie  often  neoneeeiy  to  give  considerable  credit 
to  oar  customers,  as  well  as  to  prwide  for  special  additions  to 
Itlant  to  enable  us  to  meet  the  new  demands  conatactly  hcmg 
made  by  electrical  engineers,  the  Directors  believe  that  the 
employment  of  a  larger  working  capital  than  tbe  Company 
po*«eMe>s  wntitd  lip  jii"t)fi<»<f  by  rfunt.a,  and  would  mstprially  assut 
in  brin^'ifnj;  ihv  uoiiefrn  to  a  di\  iilcnd-paj  inj;  |M;isiliun.  The 
Dirpctor.t  have  a^'ain  not  drawn  I  heir  foes,  bur  on  thi''  occasion 
thfy  c  dclnteil  thu  aniuiin;.  m  )<iii<|)fiii<Li,  a."*  thty  antici;*t«  « 
utate  of  lliiu^B  when  llic  ijayuienl  of  thii^  attiouiit  will  fully 
ju^t  ific'l  by  the  condition  of  tlie  hinsine.-s.  Tbe  retiring  director** 
Mr.  Walter  Chnmberla.111  uiid  Mr.  K.  \V.  iAldison,  being  eli^ib'*. 
oticr  tliemr^rlvei!  for  ro-eloction.  The  auditors,  Meein.  Cttfl^ 
liixn.  itud  Co.,  otTer  themselves  tor  re-election. 

(■KNKKAi.  Manager's  Rkpoht. 
During  the  past  year  the  Company  h:is  made  notable  precrr«« 
in  each  aepartmont  of  it*  work,  and  our  luunulactor'--*  h;'^''  '"■^'^ 
»iip«f(Bsftilly  applitwl  and  their  i^fKck'ncy  pr  oved  in  every  iu»j«>tt«'' 
In.irxdi  of  ilcctncid  tiij,Mri<.-ei  iri;;.  In  eki  tric  lighting,  among  the 
hir^'or  ordcr.^  « c  have  dclivorod  to  the  London  Electric  SupplJ' 
(  orjiotatiori  H)  nii  1^.-4  of  large  concentric  conductors  forthe<Wn* 
brition  of  ihuir  IiikIi- tension  current*  through  the  Streets  oi  U»<we. 

These  cables  arc  now  laid  anri  are  working  daily  under  COodiUOM 

which  deixuuid  the  most  perfect  ethciency ;  the  beet  teittimony  to 
their  •aeoaw  i»  tha  fact  that  the  ogrpoMttaa  have  etdne* 
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nddit iorifil  I((  mile«  to  He  delivereti  during  the  next  fu  .v  luoiillia. 
lo  .•^^liIlli^lltin^f,  eiKlil  of  the  new  wurst>i|j«  at  present  building  (or 
the  Admiralty  have  been  wired  by  cables  of  our  manufacture,  Mid 
some  of  the  large  shipbuilder*  buve  adopted  them  for  inatallftiion 
on  board  tbe  aUuiahipa  buUdiag  in  tuir  yuda.  h  th«  alMtric 
lighting  ud  trwuniMrion  of  powOT  in  mlnM,  tht  eMm  ban  bien 
•KtoBBlwv  ued,  aod  thagr  caatribnta  trwy  RMkUy  to  tlw  anooeBB 
of  thto  dffflealfe  oad  inponoat  mtrlt.  Wo  haTo  also  manafaotnred 
•ipecial  wire  for  qm  with  the  explomvefl  employed  in  bl&nting  and 
torpedo  experimenta,  and  for  many  more  of  the  ever-increwing 
namber  of  electrical  aimlicaUaaa.  In  talegraphv  tlio  leadinK 
railway  companiea  are  adopting  lead-covered  wire*  for  the  tunneli*, 
yarda,  and  otationa,  and  many  mile*  of  our  cableo  have  been  oo 
need  during  the  pant  year.  In  telephony  the  (iovernmeni  has 
employed  our  onble*  excluxively  for  the  London  end  of  the  I'aris 
telephone  lined,  and  al»o  for  connecting  up  the  various  l  onrre-.  in 
IyOn<loii.  Large  orderc  have  alwo  been  entruHtwl  lo  us  hy  tho 
jirtv:it<j  telephone  com(mnie»,  and  we  are  «t  i)tef=pnt  layin^j  a  KK)- 
wire  cable  through  Paris  for  the  French  (ioNertiTiii  tit  li  loplione 
fCl  v  ice,  W'e  huve  recently  dis|>atched  lii  miles  of  -iinila;  cable 
to  .Sydney  for  the  (ioveminent  telephone  »ervK-e  there. 
Only  our  rahlo«  will  he  employed  for  the  new  central 
station  at  Sydenhuin,  whicli  will  supply  electric  lisbt  to  the 
Cryatal  Palaoa  daring  the  forthcoming  oxhibitkm.  Other  large 
orders  are  in  band,  and  the  proapeok  oflnture  bttaiawa  ia  oxoeed- 
la^flMd.  hB^lMbNiparkiraiMrnd  totha  fiwfc  tfaaft  nbber- 
iMiwaairiraaif«rooAaiiapeeiAodiotbao9Hilaiionora]lothara,  and 
that  we  deemed  it  advicable  to  be  prepared  to  nupplv  these  if  it 
became  necesitary.  lu  many  inatanoea  we  have  been  able  to  secure 
tho  adoption  tif  our  cables  in  preference  to  tfaoM  which  ate  rui>bttr 
covered,  ami  .lU  the  work  referreil  to  in  thii*  report  has  beetlOarrlod 
out  with  cables  manufactured  under  tlio-e  imtente  and  proceaeee 
which  are  the  exclusive  property  of  the  ('uMi[iany.  The  works  at 
North  Woolwich  have  never  yet  been  worke<l  to  anything 
approacliin;;  tlioir  powiblo  output,  and  coni*e«|uently  we  cnritiu' 
yet  show  a  protit  on  our  work.  Sufficient,  however,  h,ii>  bci  ii  done 
during  thii«  year  to  demonstrate  not  only  the  value  of  our  ni^iiiii 
factores  ami  the  extent  and  variety  of  their  applicatiun,  but  to 

jaatlfy  tba  fimeat  OOnfldcnne  in  thalntaro  of  the  (.'omiianv. 

(Signed)  Autheu  h.  Mavuk. 

Dr.  BAtAWOB-nnwr,  8iHmM>  M,  18B1.      £     a,  d, 

Cbpital— 

AntiMriaed,  •U),(Ki0.iihareeof£r>eaoh£aOQ^OOO  0  0 

Ifsued,  ■^o.f.KX)  fharei)  £4.  lOi.  per 

Hliuru  [..iid  up   90,4100    0  0 


300  foundera'  aliarea  iaaaad  aa  f  uUy 
paid  to  viBdm  


Deduct  arrears  of  ca1!». 


91.500   0  0 
150   0  0 


91,3S0 

Creditor*   I6,2tw 

Liability  on  bUla  receivable  dia- 
counted    1.657   6  S 


0  0 
12  9 


Cr. 

Caah  at  baakcrs  and  in  band  .. 

Dabtora   

StoA   

OSoe  fnmitnie  in  City  oOIeaa 
Bbaraa  ia  othar  oonpaaiaa ..... 
UaoUaaiy  and  jplaat  aa  par 
Boooont  SOtb  Septamliar, 

AdditionH  during  the  yow« 


ifaotaiy., 


ftlOO.eM 

£ 

1,165 
13,656 
14,011 
AM 


IS  9 

s.  d. 

15  -2 

0  10 

4  '2 

7  3 

0  0 


Worka  and  buildings— 
Ab  North  Woolwich,  aa  i 

aeoooat  Saptambar  30,  IS 
Additkna  darii^  tfae ' 


er  last 


£8,877  IS  S 


12.B07  17  1 

um  s  9 


IfibOM  6  10 


mid  tfoodwill 


aa  per  laat  aoooant  8ep- 


Frtfadnaiy  ex|>ei 
tamber^ib,  i»dO  

PMdfe  aad  loss  account  as  per  last 
aoooant  September  30,  1890  

Add  loas  for  the  year  ending  Sep- 
tember 30,  1801,  aa  per  aooouni^ . 


1,704  16  '2 
1,608  11  0 


S.37S  7  2 

£ir»6,6.T6  12  9 

PaoKiT  ASM)  LoHs  Account  kur  thk  Ykar  k-ndlscj  30tii 
Dr.  Sxmmaa,  1801. 

Directors'  fee?  (not  drawn)  ,  

Rani,  ratei",  and  Uixed   

Oflioe exponsea  and  advertising.....  


£ 

2.000 
1,815 
888 
186 


P.  d. 

0  0 

2  9 

16  10 

•  0 


Cr. 

GroM  profit  on  cablea,  after  dednoUng  aatariaa  and 
other  eipeni-CB   

Transfer  foes  

Balanoe— loas  for  the  year  ending  30lh  September, 
1891,  oankd  to  balaaos-abtok  1.  


C4.889 

£ 

3,377 

a 

1^ 


19  7 

9.  d. 

13  7 
16  0 

11  0 


NEW  COHPANIBS  BEGISTERBD. 


14,r>70 

2 

10 

4I,IXI<) 

(» 

0 

3,325 

8 

0 

Caliromla  Gas,  Water,  and  Klectrlo  Liglit  Syndloate.  Limited. 

Ri-^'i-r,  i.i  by  Oldtield,  Burtrani,  nnd  Oldti.lil,  .St.  Stephen's- 
cbttnibei!',  Telei;nii>li  street .  E.C,  with  a  capital  of  £2,000  in  £1 
sharen.  Tho  objects  for  winch  tbia  CoBpaay  ia  aatobUahad  an 
sufBciently  indicated  by  the  title. 

Antomatlo  Oas  Lamp  Lighter  Company.  Limited.  ~Flegi«tered 
by  t  luirrh,  Rendell,  Toild.  .iiid  (_  o..  «,  B<»<lfor<l  row,  \V.(\,  with  a 
cni'Llal  iif  £ii.(HK)  in  tl  flitiieH.  Object;  to  caryiuto  etiect  an 
agreement,  rniule  Noveml>i'r  '.'li.  between  I'.  Kveritt  of  the  (irnt 
part,  ( ;.  Saltfi  .-iiid  t  o.  o!  the  wconil  [lart,  !ind  ihia  ('iiii;|  c.f 
the  thir<l  parr,  nnd  ;,'f  rii>nilly  to  <  .^rry  on  bufinCA-' an  nKcliuniial, 
gas,  and  eU'rtrir:il  eiigineerK.  uiacliinistf ,  brajis  and  iron  founders, 
etc.  There  shall  be  four  IJuectorB.  The  tirsl  ore  P.  Everitt, 
Cf.  Poors,  (i.  Salter,  and  J.  H.  Birch.  Qualification,  290  afaana. 
Remuneration  to  be  determined  in  (feneral  meeting. 

Chloride  Eleotrlool  Storage  Syndicate.  Limited.  -Regixterod 
by  Hayn,  S<  hmetlau,  and  to.,  'M,  .Ahchurch  lane,  EC,  with  a 
capital  of  t''.'i;i',.^p<«i.  in  •2.'»0,000  £1  preference  share.^  ami  1--',.>()0<I  £1 
founders'  chareji.  The  objects  for  which  tho  Company  ic  e.«t!iblii>hed 
are  to  .idopt  nnd  carry  into  effect  a  provinional  agreement,  made 
November  .10th,  between  the  Electric  Storage  Battery  Company 
and  the  United  (>aa  laaptoTamiat  Company  of  the  «aa  part  and 
J.  A.  E  Hickmrn.  on  bahalf  fli  tUaOomiiuny,  of  th*  omr  part, 
for  the  aeqaiaitioa  of  oartaia  ^teato  and  to  develop  aad  work  the 
same,  and  to  earrjr  oa  tbe  bgameaa  of  aa  deetrioal  oompaay  la  all 
ita  branchee ;  and.  further,  to  eanry  on  tha  ba8inew>  of  engioeera, 
ironfoanders.  copper  smelMia,  atoel  aialnn,  engincent,  merchant^ 
baalMCS,  obUiery  propriotafib  oompaiir  pranotera,  brokers,  eto. 
The  ibet  aabaeriMca  are : 

Shares. 

.T.  E.  Yates,  9,  Solent-crescent,  Went  Hatnpt<ten<l   I 

W.  ,1.  Tomey,  24,  (Iraniird  roiul,  Wand-sworth  Common    1 

i;.  S.  r.  Cooke,  Xi,  (  hadwirk  ronil.  I'ecklmm    1 

H   .1.  liuiiibiill,  Itl,  Ku\ ifiy  gnrflens.  Putney       •easaeaaaeae  aeaaoa  A 

F.  H.  I.ik'v.       S.LiKlmcrc-ru.'id,  Claphaa   1 

<;  S.  Ludlow,       U'erter  road,  Putnty   1 

E.  J.  Newbatt,  57,  Cowley  road,  Nortb  Brixton   1 

There  shall  not  be  leas  than  three  nor  more  than  nine  Director*  ; 
the  first  being  tlie  first  seven  aigaatoriaa  to  the  memorandum  of 
aaaociatioo.  QoalifiaatioB,  800  aharaa.  Ramnaaratioa,  £1,500, 
diviribla. 


CITY  NOTES. 


The  Slma-Sdlson  Torpedo.-  Major-Oeoeral  E.  Harding  Steward 
baa  Joined  tbe  Board  of  tho  European  Sioia-Ediaoo  Eleotoical  Tor- 
pedo Onaqany. 

ctty  aad  loMk  Andn  Ballway.— The  reoaipto  for  the  eraek 

ending  December  19  were  £81.'t,  as  agaiaat  £810  for  tbe  week 

endini;  T>ce<-n(i'-^ 

Xaatem  Extension  Telegraph  Company. — An  interim  divi- 
dend  for  the  quarter  ended  September  30  la^t  of  2a.  6d.  per  abaro 

has  been  declare*!  by  the  DirectorB,  payable  on  the  I.%tb  prox. 

An  Electrical  Finance  Company  i-^  iMjitii;  formed,  with  a  capital 
of  i; KH),(Kitj,  lo  asgi.<t  local  authonlieH  in  doalin^r  w  i'h  the  power* 
grantoil  t<i  them  under  tiie  Electric  Lighting  Arts.  --/'i;iar«-ia/jV«ir«i. 

St.  Jamea'a  Kleetrle  Ucht  Cempaay.— The  lO.tXK)  new  £5  pre- 
ference shares  recently  ofTuretl  to  shareholdera  by  the  Directors  at 
30a.  premium  have  been  largely  over-subscribod.  These  aliarea 
ware  allotted  ea  Daoember  ii. 

lateelto  MfUaaA— The  Directors  of  Crompton  and  Ca, 
Limited,  havadadarad  an  interim  dividend  at  the  rate  of  7  per 
cent.  pMT'aanam  oa  the  preferanoa  aharaa,  and  6  per  cent, 
annum  OB  thaofdiaaiy  aharea  for  the  half-year  anded 

.10  last. 

The  Phoaikar  Bieiiae  Coaapaay  inform  tn  that  they  hava 
aoc^uired  tbe  sole  liccnMi  for  the  manufacture  of  BuU'a 
which  they  now  supply  in  the  form  of  ingot».  billato,  e 
forgings,  stampinKs,  rolled  rods  and  sheets.  Tbe  extrema 
ability,  tcniiilo  Htrongth.  and  durability  of  these  alloya  render  then 
sfieciully  rwlapted  for  the  wantn  of  onginocrs,  shipbuilders,  and 
other»  recjuiring  a  i<troi^(  non•Corro^ivo  metal  of  high  <|uality  at  a 
moderate  [niro.  The  inventor  luul  piitentee.  Mr.  .Tohii  C  Hull, 
hii*  joiri'_-:l  t!ie  r:jin|iaiiV  a-  ron.-ilt  injj;  engineer  :ir;d  fhen.i-t,  a:];l 
will  BU|ierintoi]d  tlic  manufacture  of  his  alloys  at  their  variouR  works. 

Btmeree.  A  "  Confiding  Investor  "  writaa  to  the  fSnaneial  yetet 
in  a  most  lugubrious  strain  about  the  prospects  of  thU  Company. 
He  points  out  that  the  account «  to  June,  the  end  of  the  financial 
year,  have  not  yet  reached  him.  Ho  alwo  sayg  that  he  *'  inve»tod 
HI  the  Com|«myV  nharcn  on  the  srrenptb  of  a  letter  from  Mr.  W. 
Klinore,  in  which  ho  said  :  'I  now  pru'lu  t.  that  at  no  very  distant 
jieriod  the  share*  will  stand  at  £.">()  in^t.  ad  of  their  present  price  ' 
(then  about  £H1.  The  i^tiaree  are  not  m  i«  saleable  at  £3.  Cireulnr» 
is'-ue-:!  by  tlif  ji^-.-FfiriH  ronnecl-ctl  with  the  i>romOtiOB  of  the  t"i)tn 
puny  e.-*tiiniite<l  the  protiw  to  be  parne<l  as  sufficient  to  \>:iy  a 
dividend  of  100  per  cent.,  and  carry  over  £34,000  surplus  an  well 
each  year.  Tbe  Company  has  been  in  exiatenoo  nearly  three  years, 
and  although  a  dMdeadaf  66nr  eaafe.  waa  paid  to  tha  ortetoal 
abareboldera,  tbia  waadarltad  nan  Ihaailaal  oaaaf  Iha  nmMi 
toaaaWdiaity  aon^aqr*  aad  bM»  thwateab  aol^iBg  todowith 
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the  Uiiilini;  jnofitp.  As  tho  stabsiilifcry  oompAny  bu  bo  far  sliown 
no  reeull*!,  tho  dividend  already  mentioned  ia  therefore  no  tet<t 
whatever  of  the  value  of  either  patent." 

ItODdon  OonBty  Coimell.— We  take  the  foUowinK  li«t  of 
tendcis  I  cueived  for  electric  li(;hting  at  the  oentfAl  oflioefl  of  the 
London  Countiy  Cbonoil  from  Uw  CoiUntcl  Joitnul  of  Wadnaadi^ 


hut: 


■  **•         • ■ • • >• v« a*^*  a 


J.  D.  F.  Andimn  «id  On, ... 

Barclay  asd  flaw  

Fowler,  Laneaatar,  aid  Oa. 

J.  Jaekson  .„,.,„.„„„,,  ,„ 

n.  F.  Joel   

^.  K.  Powditeb  airf  Os 

H.  South  

Cro>,'go!i  Company,  Limllad . 

Drake  and  Qorbam  ,  

F.  0.  Howard  , 

WoodhouM  and  Rawaou   

EdmandMii'a,  Liiritad   

LondoD  and  I^ancaahire  Eleetrie  Company. 

Geoara!  Kletttic  I'uwer  Coropanij..  

Pateriou  auU  Coojier   

Baid  Broa  

Klaotrica)  Suppliaa  and  Fittine;^  Company. 


Ilaaat  Khetriaal  EngiuNiing  Company . 
Bmah  Eleotrieal  EogiiwariBf  OaBipaBj , 

Crompton  and  Co.  ......mwm  

Latimer  Clark,  Mnirbaadt  and  Oa.  

W.  Goolden  and  Oa.   ~.„.  

Ewart  and  Son  

Johnwn  aod  Philip  

Sharp  and  K»nt  

Girdlestunc  and  Co.  ...,,„  

Spagnoletti  and  Co  

Lund  BroR.  aod  Co. 
Siemeni  Broa.  and  Co> 
Laurence,  Scott,  aad  Oa,  ^ 
Suter  and  Co.  .,  ......... 


•  ••«aa«*  kk*v«aft»4aBBB< 


.  1.S00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,604 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

, .  1,815 

0 

0 

..  1.825 

0 

0 

.  1,830 

0 

0 

1,S42 

0 

0 

u 

u 

1,996 

0 

0 

c 

0 

..  2.056 

8 

2 

..  8.196 

0 

0 

0 

0 

..  2.192 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

..    2,  MO 

c 

0 

0 

0 

0 

0 

0 

0 

Tha  BDBaber  of  teodara  {SBi  la  probably  one  of  the  largeet  sent  in 
for  any  public  competition,  and  exeuiplifioa  in  the  uioMt  striking 
way  the  great  diflierencee  in  estimating  the  cost  even  of  atraight- 
formud  office  lighting- the  laat  tender  being  vkmbOs  dooble  the 
8wk.  TbeaoeqitadtaaderlaDr'—'—"--^ 
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Dkcembrk  7. 

21944.  Improvsmenta  In  dyniono  elactrlo  i»»»j»H^ff^ 

tfalw.  Jainaa  Smelt  Spagnoletti,  Geldhavk  Woaka, 

•aaiMBtai,  Banaam^iSm^l^Loii-JSn^  UverpooL 
Siaoai  Sm  iMVtwTCd  aliatrla  Hit.  laaa  Fanl.  48S.  Strand, 
Laodeo. 

siaw. 

81S78. 

2144SL 

21444). 


Henry 

I'  Isaiah 


la  Mrtlakae  for  piiiuury  or  eeoondary 

tanorlaaL  Haoty  HiarriaLake,  45,  Southampton-baildingv, 
'  < Hermann  M iiUer,  Germany. ) 

te  dyiuUBo  eleotrto  maehtnea,  Alexander 
4,  South-atrcei,  Fitiabuy,  Laodon. 

InprOffMnonta  in  aooondary  or  atorage  batterlea 

Hiirriri  Ijilip,  4."),  SoiiiJiniinitdn-d'nMi'H'f',  I-'nidnrt 
T.-;v,-  I'.,h.  ,  : 1  :     J  ■,.:;,.:!,       -|,.,  I-,. 

Improvements  In  Ui«  mauaraeture  of  fiUunenta  for 
Inoandeaoent  iMspe.  Sydney  t'ltt,  24,  Soutbampton- 
buildiiij;!',  London.  (Ludwig  Kiir!  Hulini,  United  .SUitist.  I 
(Complete  - 1  ilif  ;i'  >  III  I 
21449.  ImproTementa  In  awttoliee  for  •leetrto*!  pvpoeee. 
Frank  Qeere  Howard,  IS,  Beinen.Btraefe,  Londoo.  (Uon. 
plete  yperification.) 
S1476.  Improvomeate  la  etootrlo  meter*.  Addi«on  GocxIvLar 
Waterhouse,  323,  High  Holbom,  Londoo.  (Complete 

DecmMRKn  9. 

SlfiOS.  Imijrovemoata  la  mothoda  for  prodoolaK  mnltlphaao 

altcrn.'xtliig  enrrcnts  and  in  apparatua  therefor  Kmikin 

Keli  :i:  I J  \  ,  (       rJ  V  r'c  f.  Ii'.  '  i  h'       <         ,      : . .  ■■  I  :  i  •  - '  <  it) ,  (  da.»gOW. 
12190t>.  Foi"  ImprovcmontH  In  :ind  connoct^Hl  wltb  waterwhcelfl 
for  producing  mrjttvp  jiuvi  cr  f"r  electric  llgbtlna  pur- 
poioM  iint\  hydrauIlL'  workB  on  9trnama  or  tidca.  W'illirini 

<  M  .;-•[  ,,,  S,  M,.l,ll.  ;:.,v,..,;,'ir  ,   Not  t  in^h.' i  :  i 

21S33.  A  new  or  ixuproved  method  for  reflaterlnc  or  reomrdlxic 
teUsruna  and  tho  Uke.  Donoaa  MoChUma,  98«  Thurle- 
aton»-rw«l,  West  Norwood. 
21ML  An  Lmproveii  inuctiod  of  «««««"»«i«»«ty  atreagtbeKing 
dyaamo-eiectrio  ••"■"liliiT  totaotora,  LAzanu  Pyke 
and  Kd^  u  i  .S  i  -ipben  Hanlai  dU^  Staaod,  Londioo.  (Com- 
plete «|)«KjiiiciiHon.) 
91H1.  Iraproremenu  la  npparatoa  tor  Out  projection  of  elootrlo 
Sydney  Pitt,  24,  Sotttluunpton-buildlngs,  Loodoa. 
r,  BMW  Mid  Obi.,  Wnaot.)  {OonpMa  apaoifiaaitto,) 


Am  ImproTOd  nateroplioae.  Ueorge  Frederick  Rodfem. 
4,  Sotttb-atraet,  Ftnabiuy,  London.  (Wilbelm  Doekmt, 
Auatria.)  (Compiete  opacification.) 

Omiwuk  UX 

2icn. 


2I«51. 

2I66S. 
•21683. 

2l7frJ. 
2l72f" 

21728. 

21766. 
21778. 


ef  tka  BtUlantloB  of  beat  ae  a  aoore*  «r 
J.  Jamee  Stevennon,  20,  High  Holborn,  London. 
( Vielar  Hirboe,  Fmnoa )  (Comiilete  apeaifioation. ) 

^leetrio'eJroiSSrMd  «r  impnmMB  tfcllllg.  WiIUmu 
Henry  Dingle  and  John  MMkente  Uiqvhart,  Norfolk 
Hooae,  Mormlk-atreet,  London. 

DnCBHBKIlll. 

Improvementa  In  eteetrlo  mwMkta,     Mmau/hf  Mmt, 

7<',  Market  iitreet,  Manchester. 

Improvementa  la  eleotrieal  vtanal  algnalUng  apparaMW 

122,  St.  Donatt'8-ro*d,  New 

I    :  .  I    -I  1  III 

An  lanirctyt  i\  riufiity  suitota.    Erneet  Bohm  4%od  Kruot 

li.iddv,  Ji,  r:.i-i.ii  I.  1 1;:  I.  L'liicnt,  London. 
A  variaiiic  rcsisianro  switch.    Knicfit  RoJim  and  Emeat 

H.iil.y,  '•].  )m:i-1  Hi  ,  i  ■  ,  I..III  :  m 

Tmprnvi:in<-rir..i  in  aucl  rclikting  to  tlw  t;on»tm€!tloa  o€ 
clrctrodtB  of  larK';  rtiinenalona  for  accumulatora,  and 
to  aapportliig  the  same  in  tbelr  ealla.  William  l^hiliipe 
Thamiwon,  I     .      >treet.  Umrpool.    (Amand  VnadaB 

Kerckh  ove,  lit- If' 11 1.11. 1 

Improvcmonu  in  awltolMa  for  regnlattng  enrrenta  of 

oleetrlolty      .lolm   CluirloF  IIo«c'll    and    Perry  E<l«arti 

■  .•.I,  ,:  I,   '  ■■■..ill.':';  V   Ii^'m      I  .  iliiiiiri 

Improved  meana  and  uppllanoea  OOBBOOtod  Wttk 
oioctricnlly  renulatlnic  the  feadef  earbona  to  are  iMHVi 

ss  illi.im  Koutlfdfjn,  lOti,  FliMjt-street,  London. 
ImprovomoBta  in  electrle  are  laaipa.  .Vddimiri  (;oo<U'oar 
Waterbonae,  45,  Southanipton-buildingB,  London.  (Cotu- 
plata  apecMeation . : 

Dec-em  BEU  12. 

ImproTomenta  In  apparatna  Ibr  maaanrlns  the  ejcpoa- 
dltora  of  electrical  energy.  Sigmund  Schuckcrt  mul 
Alexander  Wacker,  Teniple-chambere,  London. 
Kleetrieal  safety  •IgaaUlag  apparatus  for  rnUwar 
tralaa,  aJao  appUeatd*  for  applying  the  brakoa. 
Patera,  jun.,  Southampton-buildinge,  London. 
A  neiol  noMtrtwllwn  of  metallle  wire*  to  dtapeoao  witb 
the  nee  of  elwiti  wniiiel  or  aoiewiokl  na  aaeh  la  are 
lampa  Fraderiek  John  BewtDuiBt,  MS,  Fleatatnak, 
London. 

SFBCQIOATIOIIS  FUBUSHED. 
1SS7. 

tpt,  Sblpiiey.  (SeeoBd  edltioo.)  Id. 

1  Sfli  I 

18523.  BeetrieaUy  beatlag,  etc  ,  aotid  t>odioa.    Zerener.  1*.  Id. 

1891. 

49.  qntrnale  bnWariaa.  Woniky.  6d. 

S84.  WjiiainiB  alanliln  metan.  Hutin  and  LobLuic.  8d. 

1004.  Indicator  for  eleetrU  potanttal*.    Tltomson.  Od. 

IO.V)    Primary  batterlea.     .\|;U|U)iy.  Sd. 

1138.  Onard  for  eleotrto    light    globea.    Mannn.   (Mino  and 
another. )  6d. 

2522.  Xleetrlo  light  pendant*,  etc.    L&ua  and  (  uUrell.  8(1. 

3198.  OalTanlc  batterlea.    Poudroux.  8d. 

12828.  Klactrte  motor*.    Lake.  (ThomHon-Houaton  Intomatiooal 

Electric  Company).    I«.  3d. 
]&\H().  I>ynam*.eleetrle maehlnea.  Coaly.  Sd. 
176o2.  Electrle  are  lampe.  T^e.  (Tlionwoa-Hoiiataii  LiliamalloMd 

£laetcie  Company).  Sd. 
17V71.  BaMrieetaoft  wtadan.  J.  W.  and  C  V.  DnLanagr.  Cd. 

ITSM.  BMtrle  ttatterloa.    :?€hcilhiiucr.  M. 


I1M8. 


COMPANIES'  STOCK  AMD  SHARE  UST. 
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NOTES. 

Tarmoalb.— A  u«  tammy  it  to  iM  itartfld  afc 

Yarnii  nith. 

Sofia. — The  kst  date  for  the  Nception  of  tenders  for 
th*  caukliMtion  of  Sofia  » l«fk  ov«r  tOl  Febi  IS. 

Constantinoplo  is  to  hii\e  nOO  new  gaa  lamps  erected. 
Aataf  Bey  thould  be  prewed  to  place  electric  lighu  oa  the 
Qoldeo  Honk 

MImw  Ooinw  OonwMiy.— We  have  recalved  eopies 

of  the  accounts  of  the  Elmoro  Coppor-Dopositing  Company, 
too  late,  however,  for  publltatiuti  in  this  week's  issue. 

Odessa. — The  Uontineiital  Edison  Company,  of  Paris, 
have  obtained  from  the  Municipality  of  OiIei!&;i  u  contract 
for  lighting  mtmthI  itnota  Mid  pabUc  buildiogB  by  eloo- 
liicity. 

1mtltnr9.—MT.  T.  Oarey,  of  the  TbonuoB-Homton 

Electric  Com(>aiiy,  bus  been  invited  by  the  TJoy^l  Engi 
neers,  Woolwich,  to  read  a  paper  on  electric  traction  in 
Janmiy. 

Appointmont. — The  City  of  Londnn  Electric  Lighting 
CSompany  have  appointed  Mr.  Da^  id  Cook,  late  snperinten- 
dont  and  eooMiltiiiK  electrical  engineer  to  the  Corporation 
o{  GlatKow,  aa  tluir  geaonl  nanagar. 

Dover. — A  letter  was  read  at  the  last  meeting  of  the 
Dover  Finance  Committee  from  the  eolicitort  of  the  Brush 
Elaetrio  Lighting  Company,  atatiag  that  they  would  labmit 
a  draft  copy  of  the.  agreement  ihortly. 

Catalogs. — V7 e  have  received  "  List  B  "  from  Messrs, 
Woodbousc  and  Kawsou  coataioing  a  very  large  and  hand- 
aone  aeleeition  of  eleetrie  Uf^t  biaekete,  eleetoolien,  glam 

shades,  and  ship,  house,  and  office  fittings. 

Fareham. — A  special  meeting  of  the  Local  Bouid  of 
Health  was  held  last  week  to  cousider  the  matter  of  tbe 
Fureham  Eleetrie  Lighting  Company's  provisional  order. 
I'lie  consent  of  the  Board  waa  given  to  the  company's 

appiication. 

TanlM  in  Loadom. — One  of  the  great  e^bta  of 

Christmas  time  is  tube  tbe  magniflcunt  !<{)ectacle  which  is 
being  rapidly  brought  into  shape  at  Olympia,  "  Veiuce  in 
Loadon,"  with  real  btrildini^  eanala,  and  ^ndoliera  We 
hope  to  Iw  able  to  give  some  description  of  it  when  opened. 

Riehmond. — The  1!  n  1  nf  Trade  were  just  upon  the 
|)oiiit,  of  revoking  the  Kicamond  electric  lij^hting  order, 
when  the  town  clerk  informed  them  that  the  eontract  with 
Messrs.  Latimer  Clarlc,  Muirhead,  and  Co.  was  ready  to  be 
signed,  ood  the  threatened  revoeation  of  the  order  was 
withheld. 

Appointment. — We  have  to  nulce  a  correction  as  to 
the  appointment  of  electrical  eugiueer  to  the  Hudderafield 
Town  CooneiL  It  is  not  Mr.  W.  0.  Hoantain,  but  his 
brother,  Mr.  A.  B.  Mountain,  at  present  assistant  manager 
to  the  Newcastle  £leeirie  Supply  Oompaoy,  who  has  received 
the  appoiotmeot. 

TnOmn  tor  SMPtaw  (HataD^Hr.  W.  H.  fiadfoid, 

C.E.,  of  Nottingham,  has  been  instructed  by  the  Corpora- 
tion of  Durban  to  invite  tenders  for  the  supply  of  electricity 
to  the  inhahitants  of  Durban  and  for  tiM  Ughting  of  the 
public  stroeta.   The  popuhtion  ia  about  34,000,  and  tbeie 

are  no  uus  works. 

Cardiff. — Air.  Sidney  Walker  suggests  that  two  streets 
inCSaidilT  should  bo  experimentally  lighted  l>y  tcmpuiary 
plants,  one  by  arcs  and  the  other  Sunbcum  lumpii.  anil  thf 
cost  of  each  fully  tested.  Mr.  Walker  says  he  believes  tbe 
a»D  lamp  will  gradually  disappear  from  public  lighting  in 
f a-WMir  of  bigb>|wwer  ineaadcecent  lam|K. 


1f»<ifc>nfiim*  AlaittBMik. — The  nfneteenth  year  of 

publication  of  Calvert's  Mechanics' Almanack  and  Work- 
shop Companioa  "  (John  Heywood,  etc,  price  Id.),  sees  this 
little  book  appearing  in  its  enstomary  interesting  aod 

useful  form,  full  of  information  items,  recipes,  diaijp'ams, 
and  article."     in*i!re'^t  t.o  mechanics  and  working  engineers. 

Lanoaater  Tramwaya. — In  tbe  annual  report  of  the 
Lancaster  Tramwaya  Company,  the  directors  regret  that 
they  arc  not  yet  in  a  position  to  report  any  progress  as  to 
the  question  of  the  company  adopting  electricity  as  a 
motive  power,  or  in  extending  tbe  tnmway  to  Scotforth. 
An  eztensioo  of  time  luM  been  granted  by  the  Board  of 
Trade. 

Tbm  VttMaaml  Taleplioae  ChnspAiiy  hare  not  leea 

than  19,000  mile*  of  trunk  maing.  Tt  is  estimated  that  the 
company  put  through  oot  lam  tbaa  70  million  calls  per 
annum  throughout  their  whole  system.  Alter  January  1st, 
1892,  all  the  call  offices  in  Glasgow  will  be  open  to  the 
public  at  a  charge  of  one  peany  for  three  minutes' 
convMiation. 

llaAter.— Memrs.  Lstimer  Ol&rk,  Muirhead,  and  Co., 

bavin;;  oflTcred  to  hoar  the  expense  of  the  provisional  order 
and  carry  out  tbe  works  required  for  supply  of  electric 
light,  the  letter  was  referred  over  for  future  eonsideraUon 
of  the  Finchley  Local  Board.  A  letter  was  also  received 
from  Mr.  John  Wright,  United  Electric  Light  Company, 
64,  Vietori»«trBet. 

Fleetwood.-  At  the  monthly  meeting  of  the  Tl-  *  t 
wood  Commiflsioaers  tbe  cbairmaD  mentioned  they  bad 
got  three  of  tiie  beet  firms  in  tbe  trade  to  make  thdr 
reports,  and  it  was  really  a  caseof  comp  ':t:  n  The  clerk 
said  he  was  awaiting  the  third  report.  Immediately  he 
reeeived  this  report  dw  Sleetrie  Ughting  Comadttee  would 
beeaUed  tofteiber. 

Priao.— The  Italian  technical  journal,  Ehftnrit'i  {Via 
Meravigli,  Milan)  offers  a  {arice  of  2,000f.  for  a  new  prac- 
tiesl  simple  primary  battery  for  industrial  use.  Tbe 
competition  will  remain  open  from  January  1  to  Au^rustSl, 
1892,  open  to  all  senders.  Tbe  jury  will  be  composed  of 
responsible  and  competent  persona  Details  can  be  obtained 
at  the  above  address. 

City  Liffhtins. — The  supi^y-of  current  to  private  con- 
sumers by  the  City  of  London  Eleetrie  Company  was  com- 
menced last  week  from  tbe  oompany's  central  station  at 
Metedith's  Wharf.  The  companj'  is  now  prepared  to 
connect  consumers  on  both  »idcij  of  the  eastern  end  of 
Queen  Victona -street,  and  ex{)ect8  to  be  able  to  connect 
thi'^c  of  the         i';irl  'if  '>ueen  Victoria  street  early  in  1892, 

Paris  £ieotrio  Railway. — We  \mm  with  pleasure, 
says  BlfetrieUi,  that  the  scheme  for  providing  a  tubular 
electric  railway  for  Paris  is  prOf^res-sing  satisfactorily.  The 
commission  appointed  to  report  from  tbe  technical  point 
of  view  upon  the  proposed  plans,  have  unanimously 
adopted  thorn.  One  of  the  numerous  stages  necessary  for 
the  inauguration  of  the  Hue  from  the  JBois  do  Boulogne  to 
VioosoBee  baa  tbw  been  aneeeetfully  pessed. 

Telegrapli  ta  iDdla^ — ^The  erection  and  maintenance 

of  telLi:;i.ijih  lints  in  son.e  districts  of  India  arc  amongst 
the  most  troublesome  engineering  problems  of  the  day.  It 
is  proposed  to  run  a  line  over  the  high  mountain  ranges  of 
Kashmir  to  flilL'ii.  Frost  reigns  auin  cme  for  many  months 
iu  the  year,  and  often  a  solid  snow  curtain  is  formed  along 
the  line  between  post  and  poet,  while  occasionally  the  whole 
line,  poBU  and  all,  ia  butied  beneath  tbe  snow. 
'  Electricity  at  the  World's  Fair. — .Messrs.  Siemens 
j  aiid  Haiske,  under  certain  conditions  as  to  patents,  i-aics, 
and  storage^  have  formally  applied  for  a  apace  of  ITi^SO 
aquare  feet  under  cover,  and  3,150  aquare  feet  out  of  doors. 
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at  the  Obkago  EdiiUtloiL  Tbe  «cliibife  will  reqdra  1,500 

h  p  to  2,000  h.p.  for  the  operation  of  the  machinery.  An 
ei»ctric  rulway  irill  be  laid,  electric  boata  supplied,  and  a 
nodd  thMtn^  bMidn  paUic  lighting.  A  spednl  VuiMing 
it  Mind  lor. 

Pregrega  of  Inrentioo. — The  U.S.  Patent  Otll  n  ^vlU 
exhibit  at  the  Chicago  Exhibition  a  comprehensive  array  of 
models  to  illwtnle  tb«  iroad«rful  progress  of  mflehtnietl 
civilisation.  One  group  of  mo^lcls  will  show  the  progress 
of  the  printers'  art  from  Gutenberg's  crude  inventioo  to  the 
ktait  roterjr  fMffeeti»e  and  folding  |>r!atmg  pien,  eapeUe 

of  turning  cut  'irTTspaprrn  at  th'^  r.itr  "f  rr.my  thousands 

per  hour.  Other  grouj[)s  will  show  the  development  of  the 
ile«n  aogiM,  aewiag  niMlufie^  agrknaltttral  vadiinery,  the 
application  of  electricity,  and  other  branches. 

Kensin^on.  The  Work?  f^n'\  Sanitary'  Committee  of 
the  Kensington  Vestry,  at  thoir  last  meeting  stated  that 
tiiej  had  considered  the  letters  from  the  Boaid  of  Trade 
forwarding  the  description  of  the  system  of  electric 
lighting  proposed  to  be  substituted  by  the  Chelsea  Elec- 
tricity Supply  Company  in  place  of  that  now  in  force,  and 
recommended  that  the  Board  of  Trade  be  informed  that 
the  Vestry  saw  no  objection  to  the  proposed  new  system 
Mng  adopted,  pirovidad  a  code  of  ndee  and  regnlatione 
aimilar  to  those  now  in  force  be  imposed  hy  the  Board. 

The    Haghos   Telegraph.— There    are  now  100 

Hughos  printing  telegraphs  at  work  iu  Berlin,  out  of  a 
pnAable  total  of  2,000  in  the  countries  using  this  wonderful 
instrument.  The  great  advantages  of  speed  and  clcurtiesa 
are  well  shown  in  the  fact  that  the  usual  speed  of  the 
Hughes  telegraph  is  1,200  to  1,300  words  an  hour  in 
printed  Eoman  letters,  and  in  the  Berlin  chief  telegraph 
office  are  operators  capable  of  sending  1,600  words  in  the 
hour.  In  a  gnat  nvmher  of  linee  running  from  Berlin 
there  are  more  than  '''00  messages  sent  a  day,  the  aettvity 
of  the  Morse  system  beni^  limited  to  200  a  day. 

FMt  ■lootric  Railroads. — It  is  not  all  honoy  in  the 
working  of  an  electric  road,  eepecially  when  25  miles  an 

honr  ar<»  run  with  what  are  practically  oHtnarv  tramcars, 
r  I, II  ul  this  speed  in  competilioa  with  the  railway  company. 
Oil  iha  St.  Paul  and  Minneapolis  tncll,  to  which  we  iMTe 
befwTii  refi^rre-i,  a  car  jumped  the  track,  and  four  persona 
wore  iauUy  injured.  With  such  conditions  true  railway 
conditions  eome  into  play,  and  the  18ft.  ear  with  a  ahort 
whcp!  h?."e  were  certainly  not  satisfactory,  and  double- 
truck  cars  are  to  be  used  in  future.  The  uufortunate 
inoideot  will  at  leaat  eenre  to  iodioate  the  Mnd  of  eer?ice 
lor  which  electric  r:in>  are  now  being  enployed. 

Wafeorford. — At  the  last  meeting  of  the  Waterford 
Corpomtion,  a  letter  waa  received  from  Mr.  T.  F.  Strange, 
law  adviser  to  the  Corporation,  stating  that  be  had  taken 
the  neeeesary  steps  to  obtain  the  provisional  order  to  enable 
the  Town  Council  to  light  the  city  by  electricity.  He 
applied  for  £150  to  carry  the  matter  out.  This  amount 
was  voted.  The  Special  Lighting  Committee  have  decided 
to  apply  to  Qovernment  for  a  loan  of  X20,000  to  carry  out 
the  public  lighting,  and  though  iu  all  prolMbility  the  cost 
will  not  amount  to  this  sum,  the  amount  now  paid  f«r 
public  lighting  will  more  than  cover  the  instalments  of 
piueipal  and  intereat  levied  by  the  Qovernment. 

Featherstone. — At  a  meeting  of  the  Featherstone 
Local  Board  Imt  week  a  letter  was  read  from  Lord 
Maebam't  agent,  offering  to  li^ht  up  North  Featlieratone 
for  a  term  of  15  to  20  years  with  electric  light,  or  so  long 
ae  the  coal  on  the  Acktoa  esute  lasted  and  continued  to  be 
worlted,  for  the  eum  of  £20  per  year  and  4d.  per  hour 
during  the  time  the  current  was  used.  The  Board  favoured 
Iiocd  Maaham'a  offir,  but  it  wa«  slated  tiiat  Qaatlefecd  Oae 


Company  bad  the  ri^t  of  lighluig  North  Featherstone. 

and  it  was  also  mentioned  that  a  license  would  he  rciinircd 
from  the  Board  of  Trade  before  the  Board  could  adopt  the 
olEnrmftdeby  LeidMaaliam.  The  offer  waa  aoeepted. 

■sUMtim  «t  Bail's  Cnvct— A  United  Servieea 
Exhibition  is  to  be  held  in  the  grounds  at  Earl's  Court, 
to  be  opened  in  May  next.  It  is  considered  that  the 
auxiliary  foroea— and  partieularly  the  volnntean — have 

not  been  properly  lepresented  in  any  exhibition.  The 
Welcome  Olub,  in  the  Western  Gardens,  will  be  recon- 
•titated  especially  for  the  benefit  of  oflleen  and  thnir 
friends.  The  buildings  and  grounds  will  bc  illuminated  by 
electric  lighting  and  otherwise,  on  a  graoder  scale  than 
heretofore,  and  fint-clan  mniie  will  be  made  a  spMial 
feature.  Naval  and  military  display.s,  drills,  sports,  and 
competitions  will  be  jNrorided,  and  prizes  will  be  offered 
for  varione  compelitjona. 

Bndapnat  Jleeferlo  R«iilw«7.— Sonm  partieulnn 

recently  given  of  the  proposals  for  the  electric  railway 
between  Vienna  and  Budapest  reveal  a  daring  and  compre- 
bendve  plan.  The  distance  is  160  English  nttlea,  which  ia 
to  be  covered  in  75  minutes,  the  speed  in  regular  working 
to  be  200  kilometres,  or  124  nules  an  hour.  There  would 
be  two  nuun  generating  stations,  with  100  sab«tation« 
along  the  route,  and  only  four  stopping  places.  The  cars 
are  to  be  130ft.  long  on  four  bogie  carriages,  and  shaped  bo 
cigar-shaped  point  to  reduce  the  air  reelatanee.  The  can 
are  to  Ixj  provided  with  two  powerful  motors  at  each  end, 
the  current  being  picked  up  from  bare  conductor  rails  by 
special  wheab.  It  is  thought  permission  will  be  oblainod, 
and  tin  line  put  in  hand  before  very  long. 

Typoloerical  Museums. — Lient.-General  Pitt-Rivens, 
D.CL.,  F.R.S.,  read  a  very  suggestive  paper  before  the 
Society  ol  Arte  last  week,  upon  "  Typological  Mnsenma," 

as  exemplified  by  the  Pitt-Rivers  Museum  at  Oxford  and 
his  proTineial  museum  at  Faroham,  Dorset.  He  advocates 
evolntionary  arrangement  in  a  large  rotunda,  and  inef- 
denully  mentions  that  his  museum,  although  in  the 
country,  was  visited  by  7,000  persons  a  year.  At  the 
conclusion  of  his  paper  Oeneral  Pitt-Bivers  ezhibitod 
a  number  of  diagrams  illustrative  of  the  evolutiOD  of  the 
modern  riflo  and  b\illet  through  all  itJs  stages,  some  of 
which  had  dropped  out  of  public  knowledge  ;  and  iu  con- 
nection with  this  he  suggested  the  desirability  of  a  similar 
series  boinji  arranged,  before  it  was  too  late,  of  various 
electrical  appliances,  many  links  in  which  might  be  easily 


The  Kimberley  Exhibition. — The  executive  of 
the  Kimberley  £zhibitioii  liaTing  invited  Lord  Knutafoid 
to  beeome  patron  of  the  ezhiUtton,  have  received  a  com- 
munication from  him  intimating  his  readiness  to  act  in  that 
capacity.  Messrs.  Rodwell  and  Co.,  Port  Elisabeth,  and 
Define,  Gates,  and  Co.,  Caj>etown,  are  appointed  forward 
ing  agents  for  the  exhibition.  The  plana  of  the  buildings 
are  now  bein^  decided  upon  by  the  committee.  The  pro- 
spectus of  the  exhibition  has,  we  learn,  been  received  by 
Mr.  Atkinson,  the  London  manager.  It  states  that  att 
Eurojie;»n  exhibits  will  be  conveyed  from  the  coast  to 
Kimberley  and  taken  back  to  Port  Elizabeth  or  Cape- 
town free  of  charge.  Medale  and  certificates  will  be 
.<;pccially  awarded  for  the  most  economical  mining,  electric 
lighting,  and  agricultural  machinery.  Special  prominence 
is  to  be  given  to  aU  dasaee  of  madiinery  adapted  for 
use  in  the  colony, 

Privato  BiUs. — Monday  being  the  last  day  .for  the 
deptisit  of  private  Bills  at  tbe  Private  Bill  Office  of  the 
House  of  Commons,  there  was  a  laT;ge  attendance  of  parlia- 
mentary agente  who  l^ave  ehacif^e  of  schemes  for  the  coming 
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seasiou.  Plans,  sectiona,  and  books  of  reference  were 
d«poiited  on  Novembflir  SOtb,  but  BoftiM  tuw  alto  been  given 

of  several  Bills  in  re«pcct  of  which  no  plans  nn-  r'^  piired  to  he 
deposited.  Among  the  Bills  are  the  following  ;  Baker-Btreet 
and  Wat«rloo  Railway,  Central  London  Raihray,  C%  and 
South  London  Railviray(Ts!inp;ton Extension), GreatNorthcrn 
and  City  lUilway,  Uam|jfltead,  Si.  Paooras  and  Charing 
Cross  Rdlvay,  Oonnty  OouneO  <G«n«raI  Powera),  Subways 

and  Tramways,  London  Tramwaya  (extenrir  ri  l,  Xational 
Telephone  Company,  New  Telephone  Comi»iiy,  Limited, 
North  MstropoBlan  TVamwmya,  Waid  EloeUieal  Oar 
Company,  Limited,  and  Waterloo  and  City  Railway. 

Thnnderstorms.  -Mr.  W.  MTrri-^tr  before  the  Royal 
Motoorological  Society  last  week,  gave  a  paper  on 
"  Tluuideiltorms,"  in  which  some  interesting  statistics 
were  given.  In  1888  there  were  113  days,  and  1889, 
123  days  on  which  thunderstorms  occurred  ;  damage  was 
dona  on  33  days  in  18M,  and  S8  in  1889.  Thunderstorms 
appear  to  travel  at  an  average  rate  of  18  miles  per  hour, 
but  aometimes  at  a  higher  rate  in  aquall;  weather.  The 
sntlior  tfainbs  that  individBaltlnmdeiitoirnudo  nottravol 
at  i  I'reatcr  rate  than  20  miles  an  hour,  and  that  they 
take  tba  path  of  least  resistance,  (avouring  flat,  low  ground. 
Ho  balioves  tbat  tbo  tbandontonn  fbra>atk«s  are  amall 
atmospheric  whirls,  in  all  respects  '-ks  r  idiT  ary  cyclones; 
and  that  the  whirl  may  vary  from  one  mile  to  10  miles  or 
mora  in  dbmator.  lliore  ara  froqnently  aevera]  wbirla 
near  together,  or  following  one  another  along  the  .same 
track.  The  numerous  oscillations  in  the  barometric  curve 
an  ovidontly  dne  to  tite  passage  of  a  laeeeMion  of  atno 
spheric  whirls  ;  and  it  appears  tbat  lightning  Rtrokes  are 
most  frequent  when  those  osciilaliona  are  niiraerou-i. 

■loetric  Fittinso. — One  oi  the  most  remarkiblo  signu 
of  the  times  in  the  eleetrioal  world  has  boon  the  immense 
strides  taken  hy  the  comparatively  now  firm  of  Rasbleigh, 
Phipps,  and  Dawson,  of  Bemera-street,  W.  This  firm,  no 
donbi  enjoying  the  patronage  aoerainf  fram  tbolr  con- 
nection with  Mr.  Phipps,  the  eminent  architect,  have 
pushed  with  energy  all  the  advantages  they  have  received, 
and  ara  now  well-known  oleetriaal  eontneton  to  nnmben 
of  West-end  iind  country  ho'i--c=^  The  firm  have  a  fine 
showroom  in  Berners-street,  where  a  brilliant  display  of 
1,800  Uunpo,  all  wind  for  light  in  an  inunonM  nrioty  of 
artistic  fittings,  can  ho  seen  The  current  is  obtained 
partly  from  their  own  batteries  and  partly  from  the 
Metropolitan  Supply  Company.   They  have  recently  talcoo 

new  premises  in  Stuiihoite-street,  Eu.-*ton-road,  which  is 
fitted  up  as  a  tirat-class  art  metal-working  factory.  They 
bare  apeeially  engaged  aeven  artists— designcn  and 
modellers — several  of  them  e."chibitors  and  prizemen.  The 
number  of  workmen  employed  by  the  Krm  is  very  nearly 
900,  Md  will  rise  to  300  in  the  beginning  of  the  year  when 
the  new  works  arc  openeil.  "We  are  promiaetl  .some  novel 
and  pleasing  effects  in  the  exhibits  by  the  firm  at  the 
Crystal  Palaee  Exhibition,  mostly  in  tbe  adi^rtation  of 
artistic  special  fittinga  and  reflected  light  arrangements.  The 
importance  of  this  exhibit  can  bo  best  gauged  by  the  fact 
tint  last  woak  they  had  no  1m  than  90  workoMn  at  woric 
fittiitg  H  up  at  tho  Crystal  FaUoe. 

Woaton-atipor-Mare, — At  the  last  meeting  of  the 
Weston-super-Mare  Town  Commissioners,  the  report  of  the 
Finanee  Committee  meeting  was  read,  at  which  the  dork 
produced  the  taxed  cost.s  of  Messrs.  W.  Smith  and  Sm 
and  Mr.  J.  C.  Ball  incidental  to  the  Weston-super-Mare 
eleetrk  provisional  order,  amounting  together  to 
£370.  135.  lid.  The  committee  recommended  that  the 
clerk  be  instructed  to  apply  to  tho  Local  Government 
Board  for  aaoctfam  to  a  loan  of  X876  for  paymant  theroof 
and  faddental  aiponaaa.    At  a  maatiqg  of  tho  Eleetrio 


Lighting  Committee  on  the  18th  November,  Mr.  Preece's 
report,  dated  tbe  20th  September,  1890,  was  read,  and 
the  clerk  was  instructed  to  enquire  what  other  towns 
had  done  in  the  matter,  and  to  ask  (I)  whether  they 
ban  undortakon  their  own  work,  and.  If  so,  tho  nnmber 
and  description  of  1amp.H ;  (2)  whether  they  maintain  a 
supply  for  public  and  private  purposes ;  (3)  tbe  capital 
outlay ;  (4)  if  let  to  a  company,  whe^or  they  eonld  lend  tho 
committee  a  copy  of  their  agreement,  or  acquaint  them 
with  the  terms  of  such  letting ;  (5)  whether  they  have  any 
suggestion  to  make  for  the  gaidanea  of  the  eommlttao. 
At  a  meeting  of  the  committee  on  tin-  -Hth  ult,  the 
committee,  after  some  discussion,  recommended  tbat  they 
be  authorised  by  the  Board  to  risit,  on  Its  behalf,  meh 

towns  where  electric  light  has  been  adopted  for  public  and 
private  purposes,  and  to  obtain  all  information  on  the 
subject  which  they  may  be  aUo  to  {soduce.  The  elork  was 
further  asked  to  enquire  of  Dover  and  Fleetwood  whether 
they  bad  done  anything  definite  towards  carrying  out  their 
powoia  of  oImAtm  lighting  since  August  last 

CtaUDUMBtM  HiBMni*  LftMPi  — After  experiments 
lastingoveraix  yearsa  French  electrician,  M.  G.  N.Uanzantos, 
now  residing  at  Cardiff,  has  produced  a  primary  battery 
mtnen'  lamp  that  la  regiided  with  much  Intorest  In  tbo 

neighbourhood.  The  composition  of  the  solution,  as  usual, 
is  a  secret.  The  battery  consists  of  a  tin  case  containing 
two  cells,  round  the  sides  of  which  are  placed,  four  in  each 
cell,  vertical  slips  of  carbon ;  in  each  cell  a  zinc  rod  is 
suspended  from  the  cover  into  iho  generating  fluid. 
Binding  acrews  are  tilled  to  the  carbon  and  rinc 
poles,  and  the  lid  ia  tightly  fastened.  Upon  this 
lid  h  placed  the  small  incandescent  lamp,  with  its 
guard  and  reflector.  In  size,  the  lamp  ia  about  4in. 
wide,  2in.  broad,  and  nearly  8in.  in  height,  and  easily 
carried  by  means  of  a  light  handle  affixed  to  the 
side.  The  weight  of  tbe  lamp  when  fully  charged  is  about 
Sib.  ISoL,  and  it  gives  a  aorfaeo  %ht  equal  to  f  cp^,  or 
I  candle  in  excess  of  that  given  by  the  most  powerful 
safety  lamp.  The  prime  cost  of  construction  ia  only  5a., 
and  tho  weekly  working  eost  of  raplenishing  tho  battery 
is  estimated  at  'ild  ,  while  tho  life  of  the  lamp  is 
reckoned  to  be  five  years.  The  metal  which  serves  as  tbe 
anode  is  reflned  by  a  now  and  simple  process,  and  allows 
a  maximum  generation  of  current  without  fear  of  rapid 
polarisation.  The  exciting  fluid  is  stated  to  be  a  new 
combination,  giving  in  a  single  liquid  all  the  properties 
necess.ary  for  the  production  of  a  regular  and  constant 
current,  and  reabsorptiou  of  tbe  sulphates  produced.  The 
lamp  has  hum  tested  in  Belgium  and  at  tho  Colli  mines 

with  satisfactory  results.  One  of  the  lam[)3  was  burnt  for 
10  hours  in  tbe  Western  Mail  office.  The  ioventioa  ia  being 
taken  up  by  M.  Soldenhoff  and  a  syndkate. 

Factory   Lighttoc   At  lhn4M.  —  MazweUtown 

Factory,  Dundee,  was  one  of  the  first  works  in  Dundee 
fitted  up  with  a  complete  electric  light  installation.  Then 
an  700  lamps  of  16  cp.  oaeh  and  two  an  lamps  of 
5,000  c.p.  each  employed  in  the  lighting.  Tbe  main 
dynamo  is  a  compound-wound  Manchester,  by  Mesars. 
ICath«r  and  Phtt.  It  is  eonstracted  .to  gh«  an  olootrical 
output  of  420  amperes  TOO  volts,  equal  to  700  lamps  of 
16  c.p,  each.  It  ia  driven  by  a  double^ylinder  diagonal 
engine  with  eylinden  iSln.  dlam^er  widi  a  16in.  strake, 
rid  the  motor  runs  at  120  revolutions  per  minute.  The 
engine  was  aUo  made  by  Messrs.  Mather  and  Piatt 
The  power  Is  transmitted  by  means  of  an  llin.  Hnk  belt 
pasaing  under  a  Jockey  jiulley,  which  serves  to  tighten  the 
belt  when  running.  A  few  lights  ranging  from  10  cp.  to 
130  cp.  are  required  in  diflhront  departmoota  of  tho  works 
«U  day,  and  to  pvovido  ior  Cfaaoo  Umco  k  a  imall  Elostrie 
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Construction  Corporation  dyaamo  of  80  ampere*  100  voltn 
placed  in  Um  dynamo-room,  and  driven  from  tb«  main 
ahaft  of  tli6  fauttory  engine.  This  dynamo  rana  all  day, 
and  lights  can  be  switched  on  to  it  from  any  part  of  the 
works.  There  ii  alao  a  night  circuit  of  50  lamps  of  16  c.p. 
eadL  This  is  compoaed  of  a  small  Tangye  engine  driving  an 
Electric  Construction  OorporaUon  dynamo  of  30  amperes 
100  volts,  with  wires  and  one  or  two  lamps  in  ttio  difTcrent 
departments,  so  that  the  watchmau  going  his  rouudi>  at 
n^t  ««n  awlteh  on  a  light  in  any  flat  The  ofiBce,  lodge, 
engine  room,  and  boilers,  however,  are  lit  from  tbis  circuit, 
and  the  dynamo  runs  all  night,  Messrs.  lyowdeu,  of  Dundee, 
who  hava  carried  out  the  installation,  have  a  large  number 
of  contracts  on  haiul  both  in  Scotland  and  England,  towards 
which  the  very  satisfactory  character  of  the  Duiidee  instal- 
lationa  baa  greatly  eouduoed. 

Bradford. — At  the  meeting  oi  the  Bradford  Town 
Council  laat  week,  the  minutes  of  the  Gas  and  Electricity 
Supply  Committee  included  a  recommendation  to  the 
CoDOcil  to  direct  that  all  necessary  steps  be  taken  for 
extending  the  area  for  lighting  by  electricity  so  as  to 
include  the  district  of  Alleiton.  Alderman  I'riestman 
(cbairman  of  the  Gas  and  Electricity  Supply  Committee), 
in  moving  the  adojition  of  the  minutes,  said  that  the 
recommendation  as  to  supplying  Allerton  with  the 
eleetiie  light  came  bafoee  tha  Ooiuidl  in  coom- 
quence  of  an  important  memorial  from  that  district. 
The  memorial  was  signed  by  all  the  intiueutial 
people  in  Allerton.  and  aikad  that  the  committee  would 

establiih  an  electric  lighting  plant  there.  If  the  Canncil 
would  agree  to  the  abstract  resolution  contained  in  the 
minntet,  he  would  pledge  hineelf  that  not  a  farthing 
should  be  spent  without  the  matter  .again  coming  before 
the  Council.  Before  apending  any  money  whatever  he 
would  come  to  the  Cenneil  with  all  the  necessary  par- 
ticulars picjiarcd,  showing  the  exact  expenditure  it  wa.s 
proposed  to  incur  and  the  income  which  would  probably  be 
derived  from  the  undertalcbg.  In  the  meantime  some- 
thing perhajra  might  be  heard  from  the  Clayton  Gas 
Company.  Alderman  Edhonsc  seconded  the  motion.  It  was 
suggested  thai  the  supply  mighi  be  aleo  extended  to  Heaton, 
to  Thornbury  and  Tycrsal,  and  to  Fri/inghall  and  (xirt  of 
Bulton.  Alderman  Phestman  said  that  if  the  other  out- 
townships  which  had  been  montionod  would  send  in 
memoriala  like  that  from  .Mlcrton,  and  if  the  Allerton 
undertaking  proved  successful  their  petition  would  probably 
receive  the  same  recognition.  The  memorial  from  Allerton 
was  no  one-sided  document,  but  pledged  those  who  had 
signed  it  to  take  the  light  at  a  given  price.  The  minutes 
were  agreed  to. 

Typ»wrtter  maA  Tvtosmpli, — ^It  ie  probably  not 

generally  liiiown  to  what  an  extent  the  nse  of  the  type- 
writer .has  superseded  the  pen,  or  stylus,  in  telegraph- 
receiving  in  America.  Mr.  8.  J.  Pryor,  in  an  interesting 
article  in  Eh  lricUy,  puts  the  recent  revolution  in  very  clear 
form.  The  tyi>ewritcr,  hacked  by  the  Phillipa  code,  has 
revohrtioniaed  tolegt^phj,  and  the  capacity  of  tha  press 
service  is  nearly  doubled.  The  night  report  of  the  United 
PrcRs  averaged  eight  thousand  words  on  each  of  its  six  wires, 
and  eighteen  thouiuind  for  the  whole  d.-iy.  Now,  the  night 
report  runs  to  fourteen  thousami,  and  the  whole  day's 
service  to  thirty  thousand  words.  Instead  of  thirty  to 
thirty-five  words  a  minute,  twenty  to  thirty  copies  each  of 
"flimsy,"  the  typewriter  can  maintain  a  speed  of  seventy 
words  for  thirty  copies.  Second-rate  senders  have  become 
first-rate  men,  and  the  danger  ot  {Kiralysis,  or  '*  losing  the 
grip,"  is  done  away  with  antiraly.  The  consequence  is 
that  the  senders,  previonsly  too  quick  for  the  receiving 
upcraior«,  have  now  to  hurry  up,  and  Mr.  Walter  P. 


Phillips,  general  manager  of  the  United  Press,  has 
devised  and  carried  out  a  systom  of  contiactioos 
and  logograms,  such  as  "  nbh "  for  "  neighbourhood," 
"  f "  for  "  of  the,"  and  so  forth.  With  the  aid  of  the 
Phillips'  code  the  sending  operator  can  traoamit  M  words 
a  minute  with  greater  ease  than  he  could  send  30  without 
it,  and  at  this  rate  the  receiving  operator,  with  his  type 
writer,  cnn  keep  up  plea:<antly.  The  actual  speed  of  trata- 
missiou  his  ruen  from  between  30 and  3-3  words  to  betweon 
50  and  60  wotda  a  minllte.  On  a  recent  occasion  3,500 
words,  on  a  news  special,  were  sent  to  all  pa[H.is  in  tin 
service  in  55  minutes.  The  only  obje4:iion  seems  to  be  ihc 
extra  noiae,  and  this  is  counteracted  by  making  theaooodtr 
more  powerful.  The  Remington  and  Caligraph  seem  to  be 
mwt  used.  The  typewriter  i«  employed  at  the  landing  of 
the  eohmarina  eabtea  of  the  Commeirebl  Company  with  the 
same  success.  This  is  true  also  of  nearly  r-  ery  telegraph 
service  in  the  land.  "  The  click  of  the  type-writer  accom- 
panies the  diok  of  the  munder  in  every  corner  of  the  land," 
says  Mr.  Pryor,  "and  it  is  only  a  matter  of  a  v«iry  iboft 
time  when  its  use  in  tel6K'"apby  will  be  universal." 

Tiapot  SlMtriolty. — We  are  favoured  from  time  to 
time,  at  intervals  of  a  few  weeln  or  months,  of  sn 

enthusiastic  inventor  of  a  peculiar  turn  of  mind  who 
continually  sounds  the  praises  of  a  wonderful  discovery  he 
has  made  which  is  to  revolutionise  the  process  of  producing 
electricity.  Tbis  inventor,  whoM  brows  are  deeply 
furrowed  with  the  burden  of  his  idea,  has  "  discovered " 
how  to  produce  electricity  without  motion  and  without 
chemical  action,  by  hydraulic  piessure  upon  a  simple  meal- 
tin.  General  Booth  is  not  "in  it"  with  our  caller,  for, 
according  to  his  account,  all  that  ia  required  is  to 
connect  the  water  supply  from  the  mains  to  the  tiDpoi 
and  withont  using  the  water,  the  pressure  prodnces, 
so  he  aiiirms,  a  small  but  decided  current,  almost 
enough  to  li^t  a  0-o.p^  lamp  I  We  remember  very 
well  indeed  some  years  ago  being  introducwl  by  a  friend, 
a  gentleman  in  good  trade  in  the  City,  to  his  office  or 
warehouse  lad,  who  he  averred  had  made  a  momentoua  dis- 
covery, so  simple  and  yet  so  far  extending  that  heforo 
disclosing  it  be  had  prepared  a  paper  to  be  signed  that  no 
use  eboald  be  made  of  it.  Ele^rie  energy  to  any  extent 
was  to  liC  prudiired  at  nominal  cost.  We  saw  tbis  lad, 
whose  face  was  enlivened  by  his  vast  idea,  and  his  energy 
fer  warehouse  work  quite  upset  by  the  burden  of  Iboiq^ 

After  hearing  his  declamation  on  immense  jjos-sihilitics,  we 
asked  him  first  whether  he  had  ever  heard  of  the  hiir  of 
"  conservation  of  energy  " — magic  touehitoneof  eogineering 
problem.s.  .\s  wo  thought,  he  had  not.  He  was  dis- 
appointed, but  perhaps  almost  relieved  to  hear  of  ibis  law— 
"«e mAtfe  niAtl  fit.**  And  tiien  (without  >figning  papers)  he 
divulged  the  secret  that  ho  had  so  long  hugged  to  his 
boeom.  It  was  this.  The  current  from  a  cell  will 
energise  a  magnet,  but  thhi  carreat  it  ml  M.  It 
could  be  sent  through  a  second  magnet,  and  ^ 
third,  and  a  fourth,  ami  so  on,  until  the  whole  migbt 
be  strong  enough  to  move  St.  Plaul^  Had  he  thongbt, 
we  enquired,  that  possibly  one  cell  would  only  ciiise  the 
current  to  flow  around  one  magnet  and  maintaio  its 
strength,  and  that  for  two  magnets  of  this  strength  two 
cells  would  be  required  just  as  much  as  if  they  were  not 
one  after  the  other  in  series,  but  entirely  separate.  He 
hitd  not,  and  only  realised  them  with  apparently  hardly- 
repressed  tears  that  his  wonderful  electricity  was  but 
"  tinfiot  electricity  "  after  all.  We  have  often  wonder*! 
what  became  of  that  boy,  vrho  fur  a  brief  period  enjoyed 
all  to  himself  the  possession  of  a  power  beside  which  that 
of  Aladdiu  H  lam|)  or  Dnma.s'  CoUOt  of  Uonte  Glislo's 
diamonds  jtaled  into  insignificance. 
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GUBRBHT  **FBOH  THB  MAIM.'* 

BT  W.  a.  VBiVKi,  VLD. 

With  the  electric  Vv^ht  circuit  at  our  doors,  tlic  i  ^jsli  in 
of  utilising'  It  as  a  source  oi  supply  for  electrchtherapeutic 
work  is  literally  brought  home  to  u»,  I  propose  at  present 
morslj  to  point  to  kom  methodi  bjr  wh^h  tbis  can  oe  done 
witb  eonpintlvt  flM«  and  nfatjr.  Tb«  adTinbUitj  of  m 
using  it  IB  another  and  larger  ^OMtioii,  whieh  it  ii  not 
intended  to  enter  into  now. 

We  have,  first  of  all,  to  face  the  fact  that  the  light  cur 
r«at  is  generally  supplied  to  bouBM  at  not  leit  than  100 
volt*i  wid  that  the  quantity  oaad  for  evmt  a  lingle  incan- 
deaoent  lamp  is  much  in  excess  of  that  f  r  linnrily  required 
for  nodical  purposes.    It  is  manifest,  therefore,  that  some 
modifying  arrangement  must  be   adopted    before  the 
current  from  the  ordinary  light  ctrcnit  can  be  used  with 
safety.  Lot  oa  talie  an  instanee-^a  hottw  eonteining 
inoMideooeot  lampa  reqniring  60  watts  to  nroperly 
light  tbem.   The  E.M.F.  of  tbe  supply  is  100  volta, 
so  the  current  must  bo  half  an  ampere   or  500  milli- 
amperes.    Many  kaips  now  take  only  30  watts,  making 
tbe  current  300  milliamperei.    We  may  therefore  assume 
that  tbe  aaie^-foio  of  auflh  a  lamp  (and  every  lamp  oogbt 
to  be  ao  protected)  woutd  act  if  more  than  0W  muH- 
Mnperee  na^aed,  and  automatically  break  the  circuit,  so 
iliat  no  harm  could  be  dooe  to  tbe  lamp.    Here,  then,  we 
have  the  maximum  current  obtainable  from  a  single  lamp 
lead  of  an  ordinary  Ikbt  circuit— viz.,  500  milliampecea. 
Thie  maKfnniin  for  meakal  and  surgical  puruosea  of  oottfw 
learee  an  excessive  margin,  and  could  doubiless  be  reduced 
if  desired  by  using  a  safety-fuse  adjusted  to  break  tho 
circuit  with  a  smaller  current  ;  but  considering  the  power 
tbat  must  be  available  for,  say,  tbe  di-polar  bath,  and  the 
current  strengths  that  have  been  talked  of  in  eoonoetioD 
witb  tbe  eleetiolyua  of  fibroids,  there  does  not  appear  to 
be  any  real  reason  for  fixing  oar  limit  of  safety  at  less  tban 
500  milliamperes. 

The  ue.xt  question  is  how  best  to  modify  this  maximum 
so  that  we  may  use  little  or  much  of  it  at  wilt  For  this 
Iwr|ioae»  if  the  canoDt  aapplied  be  tbe  continmmi  on^  an 
adjustable  tbeoetat  b  aU  we  require,  provided  we  keep  a 
milliamperc-meter,  or  at  least  some  current  measurer,  in 
circuit.  Such  rheostat  ought  to  possess  quite  50,000  ohms 
rosiatance,  working  down  by  steps  not  exceeding  1,000  at  a 
time  to  zero.  The  objection  to  such  an  arrangement  is 
that  in  the  event  of  tbe  E.M.F.  in  the  nuJns  rising 
suddenly  from  some  disturbing  cause,  the  safety-fuse  may 
act  and  (automatically  cutting  oir  tLe  current)  give  a 
more  or  less  violent  shock  to  any  patient  under  treatment 
at  the  time,  further,  that  if,  as  sometimes  happens,  the 
fuse  is  aonieiwliat  ■]nm[isb  in  its  action,  a  current  consider- 
ablj  in  eneas  of  tbat  intended  may  pass  through  tbe 
patient  for  tbe  instant  previous  to  the  automatic  breaking 
of  the  circuit.  In  a  well-regulated  current  supply,  such  as 
that  now  provided  by  our  English  electric  light  companies, 
the  risk  of  accidents  of  this  nature  is  TanysnialL  Still,  it  is 
well  to  bear  in  mind  that  in  using  a  cuiraatfioman  electric 
light  nain  we  nnst  be  prepared  against  an  nnezpeoted  and 
undesirable  increase  of  power,  in-siead  of  tbe  unex[>ected, 
undesirable,  and  vexatious  decrease  of  power  which  fre- 
fjuently  accompanies  batt«ry  currents. 

Since  commencing  this  article  i  have  been  informed  that 
an  instrument  has  been  devised,  and  will  shortly  appear, 
wbicb  provides  for  the  utilisation  of  continuous-current 
inataUations  for  galvanisation,  faradisation,  electrolysis,  etc., 
and  which  affords  perfect  protection  in  the  use  of  such 
ctUTODts,  being  so  arranged  that  it  is  impossible  for  mure 
than  the  maximum  current  to  which  the  instrument  is  set 
to  peas  to  tbe  patieaL  Tbe  maker  auppliea  me  witb  the 
folMwioft  partteolan :  Tbe  instniment  contains  two  switebes 
for  turning  on  the  continuous  or  the  faradaic  current. 
Either  of  tbe  two  has  to  through  a  16  or  32  candle 
lamp  to  prevent  {in  case  of  short  circuit)  the  destruction  of 
galvanometer,  cod,  etc  TIm  onrreob  strength  is  cndnated 
by  means  of  four  graphite  and  one  metal  Aeoatat.  The 
Iatt«r  contains  altogether  1,000  ohm.s  on  2H  subdivisions  ; 
the  former  contains  1,000,  10,000.  .iO.OOO,  and  100.000 
ohms  resjjectively,  which  can  be  varic*!  without  any  shocks. 
All  the  oUier  connections — current  revei'ser,  Do  Wattevilio's 


kaiy,  ete^— are  enetly  a*  in  the  eombimd  hatteriea  bj  tho 


In  dealing  with  alternating  currents  from  dynamo 

circuits,  the  necessary  modification  for  therapeutic  uses  can 
be  easily  made  by  means  of  a  "  transformer.'  Tho  function 
of  a  transformer  is,  of  course,  to  "  tranform  " — i.e.,  to  alter 
the  relative  values  of  KM. P.  and  current  strength  as 
supplied  by  tbe  mains,  and  tho  si^ecial  use  of  the  raedicsl 
transformer  is  not  only  to  render  high- potential  current? 
safe  by  "transforming  down,"  but  also  (by  means  of  the 
Du  Bois  Keymond  sedge  aiTangement)  to  secure  the  neces- 
sary regulation  of  current  strength.  One  advantage  of 
such  transfomecs  is  tbat  tbe  current  obtained  from  tbe 
secondary  circuit,  which  is  that  use<l  for  therapeutic  pur- 
poses, does  not  come  direct  from  the  main,  and  therefore 
the  risk  of  "shock'  to  the  patient  is  reduced.  It  is, 
however,  as  necessary  that  a  safety-fuse,  or  some 
automatic  cut-out,  form  pert  of  the  circuit  with  alternating 
as  it  is  witb  eontinaoHS  mmni  A  special  tiaiiafocmeir  for 
alternating  current  (by  tbe  same  maker  as  the  eontiDuoas* 
current  arrangement  already  referred  to)  was  recently 
described  in  the  Ijunctt.  It  acts  as  a  reversed  induction 
coil — i.f..,  a  weak  intermittent  current  of  high  E.M.F. — 
passes  through  the  primary  coil  which  ia  wound  with  ma^y 
tarns  of  fine  wire,  and  indnees  strong  currents  of  low 
E.M.F.  in  the  secondary  coil  wound  with  a  few  turns  of 
thick  wire.  The  instrument  seems  to  work  very  iwtisfac- 
torily,  and  I  can  personally  testify  to  the  regular,  even, 
and  pleasant  character  of  the  current  obtained  by  its  use 
when  attached  to  a  himp  lead  upon  tibe  Grostreaor  Qallery 
circuit  in  London. 

In  this  connection  it  may  not  be  out  of  place  to  remark 
that,  the  quality  of  a  current  produced  by  galvanic  induc- 
tion in  tbe  secondary  coil  is  not  ^uite  of  the  same  quality 
as  that  obtained  from  an  alteroating  dynamo,  the  former 
being  of  a  sharper  and  mwe  accentuated  order,  in  addition 
to  wbicb,  in  the  beet  of  coils,  irregularity  of  vibration  is  a 
very  frequent  occurrence.  The  dynamo  current  is  com- 
paratively smooth  and  wavy,  tbe  alteriiaUons  being 
"  demarcated  "  by  a  neutral  point  smoothly  and  rapidly 
liassed,  rather  tban  by  an  inturraL  A  "  curve  of  ainee " 
represents  it 

The  outcomo  of  our  enquiry,  therefore,  seems  to  bn  t^ii'^  : 
tbat  whilst  it  is  dear  that  electric  light  circuits  caauul  bo 
used  tor  medical  purposes  without  tho  strictest  measures  of 
precaution  against  the  inilux  of  strong  currents,  theie  is 
also  good  reason  to  sujipose  that  efficient  proteetion  can  be 
secured  by  the  adoption  of  the  abovo-ioidieated  or  other 
suitable  methods. 


ELECTRICITY  AT  THE  CHICAGO  EXHIBITION. 


In  the  paper  by  Mr,  James  Dredge  before  the  Society  of 
Arts  on  •«Tne  Columbian  Exposition  of  1693,"  the  proi>oeed 
arraneemente  were  gone  into  at  eonsidenble  length.  Wo 
give  the  following  extcacta  dealing  with  the  maehineiry  and 

electricity  buildings. 

Tmt  Machinbrt  Halu 

The  macliinery  hall  is  500ft.  wide  and  850ft.  long;  witb 
its  anneacee  it  is  to  cover  an  area  of  about  17  aorea.  At 
one  end  and  connected  witb  it  is  an  annene  600ft.  wide  and 

TioOft.  long.  The  position  of  this  very  important  building 
is  shown  on  the  plan,  where  it  will  be  seen  that  its  principal 
fa«;adc  faces  on  tho  Grand  Avenue  ;  it  is  this  fa<;ade  upon 
which  the  chief  architectural  detail  is  concentrated.  Beyond 
it  and  at  the  bead  of  the  short  canal  branching  from  the 
basin,  the  facade  of  the  machinery  hall  is  connected  with  a 
colonnade  that  adds  greatly  to  the  imposing  effect,  and  at 
tlie  same  time  serves  as  a  screeii  to  separate  the  stock  yanis 
uf  the  tixbibitiun  from  the  rest  of  the  grounds.  This 
colonnade,  which  is  of  considerable  extent^  ia  carried  aa  hr 
as  tbe  agrioultnral  ball,  so  that  the  visitors  ean  paw  firaai 
one  to  ue  other  without  being  exposed  to  tbe  weatber. 
The  general  scheme  of  tbe  main  building  of  tho  machinery 
ball  behind  the  ornamental  exterior  is  rectangular,  and  the 
vast  space  is  divided  into  three  galleries,  each  about  130ft. 
1  span ;  there  will,  therefore,  be  no  very  extensive  engineering 
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work  in  this  building.  In  the  centre  of  the  hull  the  three 
0tUeriM  jiMt  nfemd  to  will  be  ctcimmI  by  a  iranaepfc  of 
about  tb«  tBOio  iridtli,  aad  tha  intoneetiom  are  nuirk«d 

hj  the  roii8truction  of  three  domes.  At  each  comer 
18  a  liMie  [>iivilion  with  a  domed  roof;  entrances 
to  the  Ik  ing  will  be  provided  in  each  of  tbeao 
pavUioiu,  but  the  main  portals  will  be  od  the  north  and 
«Mt  aidM,  where  the  claarie  poitieoee  wfU  be  placed ; 
these  porticoeft  will  be  flanked  by  towers  200ft.  in  height. 
Between  the  corner  [uvilions  and  ihe  central  entrances  on 
the  north  and  east  sides,  the  exterior  will  consist  of  open 
loggias,  or  colonnades,  two  storeys  in  height  and  with 
intniud  galleries;  these  are  covered  by  a"i!at  roof.  A 
anukr  flat  roof  eovem  the  outer  part  of  the  building  on 
the  south  and  west  aides,  but  as  these  sides  will  not  be  so 
much  exposed,  elaborate  architectural  effect  is  di.sjiensod 
with.  The  building  will  be  lighted  by  skylights  over  the  iUl 
roofs,  and  by  raised  lanterns  at  the  top  of  the  main  arched 
glUlMua;  the  greater  portion  of  the  dome''  v  >il  also  be 
gfaned.  Moat  m  the  framing  of  tiiis  bnildnig  viU  be  of 
stool,  though  all  the  skeleton  of  the  exterior  is  of  timbei 
very  cleverly  arranged  and  covered  with  cement  and  "  stall,' 
in  the  same  way  aa  all  the  decorative  eflfects  of  a  similar 
nature  are  obtaiaed  throughout  the  exhibition.  The  foun- 
dationa,  however,  are  el  wood,  deaigned  on  the  aane 
lines  as  those  already  referred  to  when  I  was  apeakinL'  -hn  it 
the  great  buildings  of  the  city.  Only  aa  the  structi.rea 
Jackson  Park  are  temporary,  it  was  not  considered  noccsAui  y 
to  incur  the  considerable  cost  of  iron  and  concrete  plat- 
forms, but  precisely  the  same  method  of  distributing  the 
weights  has  been  adopted  except  in  those  cases  where  the 
uncertain  nature  of  the  ground  rendered  piling  a  nececsity. 
Extensive  g;illerie  vili  le  erected  around  the  interior  of 
the  building  at  the  .'same  height  above  the  ground  as  the 
galleries  of  the  loggias  before  mentioned.  They  will  be 
reached  hj  eight  sain  atainmesand  aonmber  of  aubaidiary 
ones,  aa  weU  aa  by  devatora.  The  annexe  to  the  uacUoery 
hall  will  bo  built  largely  of  wood,  and  will  have  no  pre- 
tension to  architectural  elaboration.  On  the  south  side 
of  the  main  building  a  boiler-house  will  be  erected,  80ft. 
wide  and  600ft.  long.  In  this  buildii^(  will  be  generated 
all  the  steam  reqnirad  for  the  great  power  etatfon  that  is  to 

furnish  the  exhibition  ai  d  p;?-  und.?  with  the  necessary 
energy,  calculated  at  presem  j.i  2:1,000  h.]).  Tad  en;,'ines 
by  which  this  force  is  to  be  generated  will  be  |)laced 
together  within  the  machinery  hall,  a  sufficient  area  on 
the  south  side  being  reserved  for  that  purpose.  It  is 
intended  that  both  enginea  and  boilers,  with  all  the 
auxiliary  machinery,  should  constitute  exhibits,  and  as 
this  is  a  point  upon  which  some  of  our  njutuifacturers 
will  certainly  i&el  cousidctabie  interest,  I  reproduce  here 
the  official  information  as  to  the  terms  on  which  ste^im 
•ngine  exhtbitSi  intended  to  form  a  part  of  this  power 
atation  win  be  received.  **Engtnee  aggregating  25,000 
i.h.p.  will  be  required.  These  must  all  be  compound, 
either  cross  or  tandem,  boriKontal  or  vertical,  or  triple- 
expansion.  These  engines  may  be  of  any  automatic 
type,  high  or  low  speed,  and  must  bo  condensing,  manu- 
ncturers  to  fnmiah  condensera.  Steam  pressures  will  be 
of  1251b.,  1501b.,  and  2001b.  per  square  itioh  ;  either 
pressure  may  be  used  at  the  option  of  the  exhibitor.  The 
work  to  be  done  will  be  generating  electricity  either  for 
arc  or  incandescent  lighting,  power  transmission,  or  driving 
line  shafting.  No  engine  snail  be  of  a  smaller  capacity 
than  150  tup.,  nor  of  a  greater  than  1,000  h.p.  If  it  is  desired 
to  drive  Kne  shafting,  engines  should  be  of  low  speed  and 
capable  of  working  up  to  325  h.p.,  with  an  economical 
working  load  of  160  h.p.  For  operating  dynamos  they  may 
be  of  any  type,  and  capable  of  developing  from  150  h.p.  to 
1,000  h.p.  The  baaia  on  which  enginea  wu  be  accepted  will 
be  aa  aa  followa :  Such  engines  are  to  be  consigned  by  the 
manufacturers  to  the  World's  Columbian  Exfujsition,  and 
will  be  placed  upon  foundations  free  of  all  co.st  to  tlw 
executive,  which  will  prepare  foundations  of  concrete, 
according  to  drawings  furnished  by  the  manufacturer,  wUl 
make  all  steam  and  water  connections,  maintain,  operate, 
and  furnish  all  supplies,  such  as  oil  and  waste,  during  the 
exposition,  the  manufactuter  to  remove  the  engine  at  the  end. 

"  The  engines  will  remain  the  property  of  the  exhibitor, 
and  will  be  considered  aa  exhibits  in  operation.  Exhibitors 


will  be  required  to  furnish  operating  engineers,  whose  wa^ea 
will  be  paid  by  the  executive,  and  who  will  be  aabjectto  the 
direction  at  all  tinea  of  the  Chief  of  Oonitroetion.  Sneb 

m:«nifacturerB  as  decide  to  exhibit  engines  under  the 
above  conditions  should  make  application  without  lo&s  of 
time  to  their  respective  commissions." 

This  vei^  laifBjpowar  sution  will  be  utilised  not  only 
for  transmiestoft  of  machinery  in  motion  in  the  machinery 
hall,  but  for  distributing  current  throughout  the  various 
buildings  and  grounds,  fur  power,  lighting,  and  other 
purpoees.  It  should  bo  mentioned  in  this  place  that  it  is 
the  tnreeent  intention  of  the  executive  to  introdooe  » 
complete  novelty  f^  driving  machinery  in  motion.  Tb^ 
great  succcs.i  that  has  att«naod  the  distribution  of  energj' 
by  C(inipies-iod  air  on  the  Popp  system  in  Paris,  bua 
cnciiuraged  the  executive  to  employ  this  means  of  operatim? 
the  machinery  in  motion.  The  advantages  attending  thia 
innovation  will  be  very  great;  not  only  can  cold-ttir 
machines  and  refrigerating  machinery  be  supplied  direct, 
but  the  machinery  hall  will  be  kept  cool — a  very 
important  consideration  during  the  summer.  Besides  this, 
all  the  many  annoyances  to  exhibitors  and  visitors  arising 
from  leaking  steam-pipes  and  defective  joints  will  be 
avoided  ;  leakage  will  be  an  advantage  instead  of  an  incon* 
venienee  (except  as  re^arda  lem  of  power),  and  a  great 
complication  in  the  maina  beneath  the  flooiiDg  wiU  be 
avoided. 

If  this  pnjeei  it  pvi  into  execution,  a  large  amount  of 
air  coroproaaing  machinery  will  be  required ;  thia  will  b* 
treated  by  the  exeentive  much  in  the  aame  manner  aa  the 

engines  already  referre«1  to  above. 

Returning  to  the  ])Ower  station,  it  will  be  realised  that 
the  greater  p^irt  of  the  25,000  h.p.  will  bo  required  to  drive 
electric  current  generators,  which  will  also  be  exhibits.  A 
very  elaborate  sj^atem  <ME  WMiorground  mains  will  be  laid  in 
tunnels  constructed  so  as  to  reach  all  the  buildings  rec^uiring 
light  or  power,  and  every  part  of  the  grounds.  A  circular 
electric  elevated  railway  will  be  constructed  so  aa  to  include 
the  principal  buildings,  and  as  on  this  very  frequent  traiits 
will  be  run,  a  large  amount  of  power  will  be  eooaamed. 
Currant  will  be  delivered  to  all  the  separate  buildiqgp  of 
Statea  and  forei^  conntriM,  and  such  power  (of  coome 
with  some  exceptions)  as  will  bo  re<iuired  to  show  machinery 
in  motion  in  various  parts  of  the  grounds  will  be  fuiuished 
from  the  central  station.  It  is  the  intention  of  the  execu- 
tive, during  the  exhibitioni  to  subject — ^if  the  exhibttora 
approve — all  the  machinery  employed  in  connection  with 
the  central  station  to  an  elaborate  and  careful  systtim  of 
trials,  so  that  the  actual  and  relative  efficiencies  may  be 
isccrtained. 

The  electrical  department,  the  chief  of  which  is  Mr.  F. 
Sargent,  desires  to  give  every  posdhlo  encouragement  to 
foreign  electrical  engineers  and  contractors,  to  induce  them 
to  compete  for  the  contracts  of  laying  mains,  providing 
lamps,  generators,  motors,  and  other  plant  that  may  be 
required  in  carrying  out  the  electrical  system  of  the 
exhibition,  and  afao  to  tender  for  the  maintenance  of  soeh 
work  during  the  coatinuBBoa  ol  (he  eKhibitioa.  Such  oodk 
petition  would  no  doubt  be  of  great  interest  to  some  of  our 
own  industries,  but  I  am  informed  that  if  such  work  were 
done  as  an  ordinary  contract,  iiud  not  as  au  exhibit,  the 
tariff  regulations  would  make  it  difficult,  if  not  impossible, 
for  anjr  foreign  contractor  to  compete.  If,  therefore,  the 
expoeition  atithoritlee  deeire  aaeii  teeign  co-operatioB 
seriously,  it  rests  ivith  thnre  to  meet  these  difficulties  so  as 
to  place  foreign  iiij.:i'.;;a.cMner8  on  equal  terms  with  those 
of  thei  I'nited  Slates. 

The  space  reserved  for  Great  Britain  and  her  colonies 
in  the  machinery  hall  is  40,000  square  feet,  about  the  samo 
space  which  she  occupied  at  the  Centennial  £xjio8ition  of 
1876.  Whether  under  the  existing  conditions  of  trade  and 
competition  with  the  United  States  it  will  be  possible  for 
us  to  occupy  this  large  ar«>a,  it  ts  too  early  to  predict ;  it 
must  be  borne  in  mind  that  any  machinery  shown  in  the 
transportation,  electxioity,  or  mines  baildiqga  will  be  plaeed 
there  at  the  expense  of  maebinety  hall.  StiU,  I  think  that 
there  are  sufficient  manufacturing  engineers  in  this  country 
whose  interests  in  the  United  £>tut«8 — either  actual  or  pro- 
spective— or  with  other  countries,  are  iinporuint  enough  to 
induce  them  to  make  a  fair,  thoii|^  parhapa  not  a  repra- 
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senUtive  display.  The  architectural  work  of  tbs  macfalllMy 
iudl  is  by  Hev^rs.  Pcabody  aiid  Stearns,  of  Bm(oii. 

The  ELEcnRiciTV  Bt-iixiiNCi. 

The  electricity  building  covers  an  area  of  250,000  sc|uare 
feet,  and  ia  estimated  to  cost  1 30,000dol8.  The  architects 
are  Messrs.  Van  Blunt  aitd  Uowe,  of  Kansas  City,  and  the 
desi(;n  appears  not  only  admirably  adapted  for  its  purpose, 
but  sufficiently  well-proportioiioil  and  ornamental  to  take  a 
front  rank  amouA  the  many  splendid  buildings  on  Jack'^oM 
Plark.    The  mm  antnuiM  to  the  building  faces  oi>  tbo 

Kiat  central  ftmiu^  BMr  the  admiiiifLratioti  building, 
e  principal  Brehiteetan)  fflttura  at  tbit  end  of  tbe 
building  is  a  portico  and  colonnade  extending  for  the  whole 
width  oo  each  side  of  the  monumental  entrance,  over  which 
are  inscribed  a  series  of  names  famous  in  the  annals  nf 
•laetrical  loieocei  The  maiD  U>ir«r  at  this  and  reachc^^  an 
•taratioii  of  abeat  900ft,  thooa  at  th«  wdas  being  notuc 
what  shorter  and  of  more  slender  profwrtion.  Except 
for  the  two  largo  bays  at  tbo  back  of  the  building,  the  plan 
is  rertanj;iilar,  the  length  heing  6'jOft.,and  the  width  345ft. 
The  irentre  oif  tbe  building  is  occupied  by  a  Urge  hall, 
running  from  end  to  end,  and  about  115ft.  span,  flanked 
by  a  double  row  of  columns  and  ai-tleR  70ft.  in  width. 
Im|K>rtant  entrances  will  occupy  the  cciitro  of  the  building 
on  each  side,  ami  access  is  gaincil  to  the  galleries  by  liroad 
Stairways  occupying  the  middle  of  tbe  building.  The  end 
baja  Wili  ba  glazed  so  as  to  afford  as  much  light  as  possible. 
Imw  as  are  the  dimanaioos  of  this  building,  it  may  be 
eonadeotly  expected  that  they  will  be  insufficient  to 

accommodate  the  exhibit.  Electricity  an<]  \U  iinictic.il 
application  will  be  oiie  of  the  largest  and  most  impoiUiit 
aecUons  of  the  exhibition,  and  during  the  next  two  years 
than  will*  doubtlaai*  ba  muy  naw  devalopineiita  not  yet 
brooght  into  a  practical  form.  In  connaetion  with  this 
building,  some  geiieral  particulars  of  the  scheme  of  electric 
lighting  at  Jackson  I'axk  may  be  given.  The  plans  have 
been  elaborated  by  the  chief  electrical  engineer,  Mr. 
Sargent,  and  bis  proposals  have  been  aooepUad  by  the 
oommittMs  on  elactrieity,  on  the  grounds  and  bBlldings ; 
and  by  Mr.  Bnrnhatn,  the  chief  of  construction. 
U{)Oii  every  other  point,  so  in  this  matter  of  illumina- 
tion the  executive  appear  determined  to  surpaas  all 
that  hds  been  hitherto  attempted  in  this  direction 
at  international  aaduNtioiia.  In  1889  only  three  of  tbe 
main  buildings  were  opened  at  night  to  the  public 
and  furnished  with  electric  light.  It  has  now  been  decided 
that  complete  arrangements  shall  bu  made  for  lighting  every 
one  of  the  great  balls  at  Jackson  Park,  as  well  as  the  exten- 
afve  grounds.  The  scheme  elaborated  up  to  date  refers  to 
nine  oi  the  great  buildiogs,  and  eoaa|nMa  5,180  an  bmps 
of  3,000  e.p.  «aoh,  and  24,700  fneandaseent  lampa  of  16 
candles.  Except  in  the  fine  arts,  the  administration,  and 
the  women's  buildings  arc  lights  will  be  employed,  and  will 
be  distributed  as  follows  :  In  the  machinery  hall  there  will 
will  bo  €00  ;  in  th«  agri«iiltural  hall,  600 ;  in  the  electric 
Imilding,  400 ;  in  the  mines  and  mining  Imilding,  400 ;  in 
the  transportation  building,  450  ;  in  the  horticultural  hall, 
400  ,  in  the  forestry  building,  l'»0  ;  ant!  in  the  industrial 
art.s  building,  2,000.  As  just  .qt.ited,  there  will  he  no  arc 
lifihts  employed  in  the  line  arts  buildings,  but  in  their 
puca  the  iotarior  will  be  lighted  by  12,000  incan- 
descent lamps.  The  administration  building  will 
be  illuminated  in  the  same  manner,  and  about  10,000 
16candle  lamps  wiil  be  re^juircd  foi  this  purpose. 
The  lighting  of  tbe  womeiis  building  wtU  be  mixed, 
and  comprise  180  arc  lamps  and  2,700  incandescent 
lampib  In  addition  to  the  lighting  supplied  bv  tbe 
authorities,  any  exhibitor  who  requires  it  will  be  able  to 
obtain  current  for  lighting  bis  display,  in  any  manticr  he 
thinks  fit,  conformably  with  the  lighting  regulations.  It  is 
liTMUined  that  this  current  will  be  furnibhed  to  private 
conattaaevs  at  a  fixed  and  very  moderate  tariff.  Tbe 
arrangemeuta  for  lighting  the  grounds,  for  tbe  illuminated 
foiMit'iins,  for  private  ligiiling,  and  miaccllaneotis  ptirpmes, 
have  not  yet  been  completed.  It  is  decided  in  princi{>lc, 
however,  that  every  one  of  the  numerous  pavilions  and 
official  buildings  will  be  abundantly  supplied  with  electricity, 
ao  that  any  reasonable  antonnt  of  light  can  be  obtaioed,  and 
ff»  will  be  practMally,  if  not  aetuaily,  unknown  at  Jaekaon 


Park  as  an  illuminant.  It  is  iutondod,  amongst  other  novel 
applications  of  the  electric  light,  to  illuminate  tho  harbonr 
encloeed  within  the  pier  and  breakwater,  already  rafarred 
to,  either  wholly  or  in  part,  with  submerged  incandescent 
lampii  so  arranged  that  the  light  may  be  thrown  upwards 
towards  the  surface  of  tba  water.  Such  an  arrangenMBt 
would  undoubtedly  conaiune  a  laiga  amonnt  of  power,  but 
the  effeet  would  be  very  striking  and  attraetive. 

It  should  be  mentioned  that  already  a  large  amount  of 
electric  power  is  available  on  the  grounds,  an  extensive 
installation  having  been  completed  and  put  in  operation. 
It  baa  bean  ordered  by  the  executive  that  tho  contractors 
are  not  to  he  allowed  to  use  steam  power,  but  that  they 
must  work  all  their  machinery  by  electricity.  This  has 
been  done  to  reduce  the  risk  of  fire  during  the  progress  of 
the  work.  All  the  sawmills  set  up  for  the  industrial 
building  are  driven  by  this  means,  and  tbe  coatractorH  for 
the  administration  and  horticultural  buildiogs  an  already 
using  a  considerable  amount  of  the  same  power.  There 
are  at  the  present  time  at  least  a  dozen  motors  driven  by 
current  furnished  from  the  temporary  central  station.  This 
is  an  entirely  novel  application  of  electricity  in  connection 
with  exhibition  buildings. 

A  Tflny  considerable  amount  of  oumnt  WtU  alao  ba 
reqnfrad  for  lighting  the  grounds  tbroogb  tba  long  wbrtar 
nights,  during  «  hich  work  will  bo  carried  on  continuously 
by  different  shifts  of  men.  Tho  atraugements  made  between 
the  executive  and  the  directors  of  the  labour  unions,  limit 
the  length  of  daily  work  to  eight  boon.  By  this  maana 
the  exaeutive  is  coniidattt  thai  tbay  will  cany  tbe  work 
forward  to  iu  cooctuabm,  witbout  any  iatamiitioii  dm  to 
labour  troubles. 

Tax  Mmme  BmiAixa 

Besides  these,  in  the  mining  building  will  be  shown  the 
mechanical  appliances  of  mining  pani^  eradlaa,  and  rockers, 
modem  and  complicated  anmlgamating,  eoaeentrating,  and 

smelting  machinery  ;  crushers,  centrifugal  quartz  mills, 
stamps,  rolls,  jigs,  irue  vanners,  concentrators,  roasting  and 
melting  {uriiace.8,  reverberatory  and  matte  furnaces,  bullion 
cars  and  |iots,  crucibles  and  ladles — ^io  short,  the  entire 
plant  of  milling,  smelting,  and  refilling  works  of  different 
descriptions.  It  is  intended  to  demonstrate  the  process  of 
extracting  precious  metals  in  the  most  thorough  numnar. 
Gol<l  and  silver  bearing  rock  will  be  fiassed  through  tba 
various  stages  until  the  pure  metal  is  exposed.  The  mining 
machinery  manufacturer  will  be  given  ample  opiwrtunity 
to  display  tba  axoallaodaa  and  damoostnte  the  uaafninasa 
and  aeonomy  of  bis  madiineB. 

In  the  mining  machinery  section  will  be  sbown  W&tf 
species  of  appiiratuti,  simple  and  complex,  employed  in 
working  a  mine  from  the  lowest  level  to  the  dump.  Methods 
of  timMring,  ventUatii^  and  lighting  the  vanous  alopei^ 
levels,  and  galleries  wtU  be  shown  by  examples.  IViuns, 
hoi-^t.s,  and  autiiraatic  dumps,  engines  for  pumping,  rock 
breakers,  screens,  grizzlies,  and  other  sizing  appliances  will 
be  shown.  Improved  diamond  drills,  and  contrivances  for 
loading  and  uuluadiug  coal  and  ores,  and  for  their  storage  ; 
automatie  atftvadorealortraiiafaraBaaon  the  surface ;  patent 
self-emptying  cars ;  wire  ropeways  with  their  outfits  of 
buckets,  etc.,  coal  tips,  steam  shovels,  belt  conveyors,  etc, 
will  complete  the  method.s  by  M-hiok  tbO  mining  OporatiODa 
of  tbe  pros«$at  age  are  conducted. 

For  the  purpose  of  practical  study,  the  historical  division 
of  mining  and  metallurgy  will  be  provided.  The  litentan, 
maps,  models,  et«.,  of  tbe  leading  educational  Inititntlons 
of  the  Uidted  States  will  piesent  to  tho  .stndent  in  this 
department,  at  the  Columbian  Expositiun,  an  opportunity 
of  nviewing  tbe  antin  subject  of  historical  and  statistical 
miniiw.  Mining  engineering  will  be  ad«j[uataly  X9mh 
sentedby  surveys  and  plottings,  by  projectioira  oiF  nndar- 
ground  work  and  models,  and  by  literature  descriptive  of 
the  methods  of  running  shafts,  tunnels,  construction  of 
mina  workings,  and  tfa»  bandluig  of  ona. 


Concert.  —An  evening  concert  was  given  bj-  the  Central 
Institution  Musical  Society  at  tbe  Central  Institution  on 
Friday  laah  The  programme  included  a  fine  aalaetion  of 
bigb'daBa  aoBfs,  violin,  flnte^  and  |iiano  aoloa, 
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USING  UP  ACCUMULATORS. 

Whatever  electrical  engineers  may  .say,  or  what- 
ever they  may  wish,  it  will  rem&iii  a  fact  iu  electric 
1 1  amway  qnMiaonBtlittt  the  ol)|flelioi»,zeal  andvnrMl, 
tooverhcad  conductor.s,  aiid  the  difficulties  with  under- 
fjround  orclo5.ecl  conduits,  leave  a  larf;c«  field  open  in 
tramway  work,  which,  if  it  is  to  be  satisfactorily 
conqueiecl  by  el«etrio  traction  at  all,  mnat  be 
conquered  by  accumulator  traction.  This  will  be  so 
for  two  refisons— first,  that  the  well-known  difficulties 
of  introducing  direct  current  into  crowded  English 
towns  militates  in  &voar  of  eelf-oontuned  eucs ;  and 
secondly,  the  equally  well-known  fiict  that  the 
tramway  companies  iu  general  have  no  capital  to 
spare  for  alteratiouB  favours  the  gradual  introduction 
of  deetrie  traotitm  which  can  best  be  brought 
about  by  self-contained  stOiBgB  cars  working 
among  the  oidiiuiry  horse  cars.  Against  all 
this  there  is  the  great  and  primary  question  of  tbe 
cost  of  Fanning,  which  so  tu  has  seemed  to  wdgh 
very  much  in  favour  of  the  direet«onent  systems. 
In  actual  cnicieiiey,  if  the  figures  were  practically 
tested,  we  doubt  whether  there  is  much  to  be  said 
greatly  in  favour  of  either,  for  recent  tests  on 
American  lines  seemed  to  show  that  overhend  direct- 
current  lines  only  usefully  employed  50  per  cent,  of 
the  brake  engine  power  generated,  while  aooumu- 
lator  cars  caunot  be  much  below  this  efficiency. 
With  these  rival  systems,  therefore,  the  question 
resolves  itself  into  a  three-cornered  fight  of  conveni- 
ence, first  cost  of  plant,  and  current  cost  of  ruiming. 
Of  these  the  last  is  the  determining  ^tor,  and 
this  in  accumulator  work  resolves  itself  into  one  of 
depreciation  of  batteries. 

It  is  open  to  very  decided  question  whether  elec- 
trical engineers  have  not  been  working  upon  the 
wrong  tedc  in  att^pting  to  lengthen  the  life, 
perfect  tiie  working  machinery,  so  to  speak,  of  the 
sMscumulator,  and  whether  it  would  not  pay  better  to 
attend  less  to  the  beauty  of  manufacture  of  storage 
plates  and  more  to  their  strength  und  cbeapnees, 
even  if  less  long  Uved.  In  award,  to  pat  the  matter 
in  plain  light,  shotild  we  use  accumulators  as  watches 
or  as  fuel  ?  Should  we  polish,  and  manosavre,  and 
scheme  that  we  may  get  the  most  perfect  action,  the 
most  long-acting  chemical  machine ;  should  we  treat 
the  storage  cell,  in  fact,  as  if  it  were  a  delicate  machine 
to  be  treated  with  the  utmost  care  and  deUcacy, 
or  had  we  better  rather  consider  the  lead  plates  as  so 
many  tons  of  fuel  to  be  purchased  as  cheaply  as 
possible  and  used  to  their  utmost  for  the  six, 
eight,  or  twelve  months  and  then  cast  aside 
for  new.  ones  V-Hwnsider  the  lead,  in  fine,  as  a 
part  of  the  fuel  sod  not  as  a  part  of  the  plant.  To 
do  this  would  need  n  very  different  attitude  both  of 
accumulator  manufacturers  and  of  the  users  of  the 
cells.  Bat  this  might  be  done,  we  think,  by  the 
introduction  of  a  plate  requiring  the  minimum  of 
formation  and  manufacture,  of  which,  in  fact,  the 
ordinary  lead  of  commerce  is  the  principal  cost. 
We  allnded  laeA  week  to  a  new  oeU  invented  by  1£r. 
Beckenzann,  which  promisee  wdl  in  the  direction 
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we  have  vetititred  to  suggcat.  This  plate  i«  made 
dizeot  out  uf  plain  load  strip,  praTiously  oxidi-^cd  on 
the  mtf.ice  hy  the  iuf,'enions  method  of  passing;  it 
through  an  electric  arc ;  the  strips  are  xoughly 
tacked  together,  forming  a  plate  capable  of  being 
knocked  about  without  fear  of  breaking,  or  over- 
discluir>:etl  without  fear  of  bucklin;,'.  The  plate 
is  therefore  a  simple  Plnnte  cell,  manufactured 
and  fonned  with  the  smallest  cost  for  labour. 
We  have  seen  plates  which  have  been  worked 
for  fif^htecn  months  aiul  lue.  ^t\]\  in  good 
condition.  Mr.  Reckenzaun  has  been  zealously 
working  upon  this  question  for  some  years,  and  we 
CMtainly  think  he  baa  made  a  distinct  advaooe 
townrd?  the  proper  trentment  of  storage  cells  as  a 
rough,  electrical  engineerin;,'  and  not  a  delicate, 
electiicau's  question.  Without  saying  that  the  grand 
problem  of  a  cheap  and  efficient  accumulator  is 
definitely  solved,  it  seems  as  if  a  light  were  shining 
from  the  point  wc  (desire  to  see  it.  ;uu1  we  hope  it  is 
true,  as  we  hear,  tuat  the  manulacture  of  these  lead 
■trip  accmniilaton  will  be  taken  np  in  a  oommerdal 
spirit — and  tliat  they  will  prove  successful.  Accumu- 
lator traction  will  receive  the  impetus  for  whicli  wc 
have  all  been  so  long  waiting,  when,  as  we  have  said, 
the  plates  can  be  used  up  as  tanA  vather  than  tended 
as  delicate  macbineiy. 


CURRENT  *'  FROM  THE  MAIN." 

This  is  the  title  of  an  article  in  the  Lancet  of 
December  19tb,  by  W.  S.  Hedley.  M.D.  We  reprint 
it  elsewhere,  inasmuch  as  the  object  of  every  dectrio 
light  supply  company  is  to  pay  a  dividend,  and  in 
order  to  do  this  it  must  sell  current  whenever  and 
wbetever  possible.    The  idea  so  many  deotrical 
engineers  take,  that  in  the  first  place  undivided 
attention  must  be  f^ven  to  the  distribution  of  current 
for  light,  is  so  much  lost  opportunity.    It  is  not  only 
light,  it  is  use  in  every  direction  that  is  wanted. 
Once  get  the  terminals  inside  a  house,  and  then 
prove  to  the  inuiates  that  il   is  not  light  only, 
but — well,  whatever  else  is  wanted  in  the  house. 
Electrical  apparatus  is  the  most   suitable  of 
all,  and  for  almost  everything.     Let  OS  take 
one  example.     Hitherto   bars    and    bolts  have 
been  the  grand  means  of  keeping  our  bouses  safe 
from  depredation.  Burglar  alsms  have  been  fixed, 
bat  in  our  opinion  all  such  alarms  have  erred  on  the 
side  of  complexity.    A  hiirf^'lfir  must  walk,  and  two 
or  three  "tread"  alarms  would   be   far  more 
effectual  than  apparatus  at  each  door  and  each 
window.   The  alarms  could  be  made  part  and  parcel 
of  the  ht'll  system  of  the  house,  could  by  the  tnrn  of 
a  handle  be  put  into  or  out  of  circuit — that  is,  could 
at  a  fixed  time  at  night  oome  into  play,  and  be  cut 
oat  in  the  morning.    No  doubt  an  inmate  of  the 
house  might  avoij  the  varioii.s  "(reads,"  bnt  i^-ith 
such  a  restricted  area  for  police  work  detection 
would  be  comparatively  easy.     It    might  be 
foand  advisable  to  have  the  safety  devices  sepa- 
rate finom  the  bell  system,  and  to  pnt  the  appa- 


ratus in  a  circuit  direct  from  the  house  temunsla. 
There  would  be  no  difficulty  in  such  an  arrangement. 

It  requires,  however,  5»ome  enerji^etie  men  from 
America,  or  some  patentees  of  a  foreign  nationality, 
to  come  over  here  and  promote  a  company  to  float 
apparatus  of  this  character  upon  a  market  that  is 
ready  to  be  exploited.  A  patented  article — patent 
valid  or  invalid  matters  not — ^is  the  only  article  that 
will  go  down  with  business  men.  Few  will  be  feund 
to  say :  "  Make  my  house  or  office  safe,"  but  will  bay 
any  nostrum  that  is  presented  to  theiu  in  the  form 
of  a  patent.  However,  this  suggestion  is  onlv 
introduced  for  the  purpose  of  hinting  at  a  im^e 
undeveloped  field  of  boanen  vriiich  someoiM 
will  have  to  explore.  Dr.  Hedley  refers  to 
another  field — the  use  of  current  for  surgical 
and  medical  purposes.  The  simple  question  for  the 
doctor  is,  da  the  current  be  kept  nndw  control? 
In  the  majority  of  cases  where  current  is  used  the 
answer  may  be  unmistakably  nj  the  aftirmative. 
In  other  cases  the  variations  ot  resistance  are 
ezcessivB,  and  here  lies  the  difficulty.  It  may  be 
remembered  that  some  years  ago  electric  cautery  was 
pronounced  m  some  quarters  to  l;e  the  gi-andcst 
discovery  of  the  age  for  surgical  operations.  But 
we  bear  little  or  nothing  of  electric  cautery  now. 
You  may  ( asily  render  and  keep  a  platinum 
wire  white  hot,  but  on  bringing  that  wire 
into  contact  with  moist  flesh  the  resistance 
of  the  circuit  is  altered,  and  the  wire  with 
tlie  same  cells  may  not  even  reach  a  fed  hsat — 
a  heat  altogether  too  low  for  the  purpose  for 
which  it  is  wanted.  Assuming,  however,  that  in 
most  cases  where  the  electric  current  is  required, 
and  a  continuous  current  is  available,  will  a  better 
method  be  found  than  by  taking  the  current  required 
from  a  secondary  battery  ?  Whatever  we  may  come 
to  later,  we  do  not  yet  charge  such  batteries  from 
alternate- current  mains,  so  that  when  these  are 
inBtalled  iither  apparatus  is  necessary.  While,  then, 
it  may  be  profitable  to  instal  hundreds  of  lamps,  a 
few  shillings  may  bo  picked  np  by  supplying  the 
wants  of  doctors  and  of  dentists.  Anjpthing  that 
helps  to  bulk  out  that  load  curve  ought  to  be 
welcome. 

SATOHT     LONOOH  ILBCmC. 

The  judgment  of  lb.  Juttioe  Sekttwioli  in  this 
case  wiU  be  read  with  ccmsiderable  intuest.  It  is 

almost  needless  to  say  we  cannot  quite  agree  with 
It.  One  sentence  in  the  judgment  is  exceedingly 
strong.  It  resds :  "  That  there  is  now  no  imminent 
(hngsr  against  which  the  phdntilOa  are  entitled  to 
protection  is  clear  beyond  dispute."  Tf  this  mean;? 
anything,  it  means  that  the  defendants  have  taken 
every  precaution  to  obviate  the  danger;  and  the 
adverse  judgment  oumot  be  taken  as  agnimt  the 
work  of  the  defendants  as  it  now  stands,  but  is 
based  upon  the  position  of  affairs  at  the  time 
the  action  was  commenced,  and  the  lack  of 
knowledge  we  hftve  of  tbe  unknown.  The  lattes 
cannot  well  be  ramedied,  nor  can  indnstei*! 
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ACCUiBULATORS  AT  THE  FRANKFORT  ELflCTRICAL 
EXBIBmOH. 

BT  CABL  HXRDie. 

Curves  giving  tlic  riifTcrcnco  of  potential  of  an  accnnin- 
lator  at  various  stages  of  Histhurge  and  charge  have  !>nc'ii 
given  very  frequently,  umJ  are  well  ktiowti  to  tho-e 
•peciailjr  ioteraated  in  the  subject;  but  curves  showing  the 
«haiimB  of  mfuaij  at  diflEwetit  rates  of  diaebarge  are  not  so 
wall  known,  and  lor  fbn  rMson  tboM  in  Fig.  I  nay  be  of 


developments  be  expected  to  wait  till  scientific  men 
are  in  a  position  to  make  a  "positive  statement 
respecUng  possible  results  under  bypotbetical  cir- 
cumstonoes."  The  position  of  new  oaterpriseB  is 
bad  cnoagh  in  any  case.  Vested  interests  Bcein  to 
be  toucbed  on  every  band,  the  general  outcry  being 
tbat  of  motber  to  cbild — "dou't"  and  "mu&u't." 
Ifr.  Justice  Kekewicb  took  a  certain  view  aa  regards 
the  plain  tin's'  action,  but  time  bas  shownthey  might 
have  waited  the  fioinpletion  of  the  permanent  work, 
or  at  any  rate,  tbat  portion  iu  wbicb  the  previous 
disaster  commenced,  and  then  they  wonld  have  seen 
the  precautions  taken  against  the  recurrence  of 
sticli  accidents.  The  rfniainilcr  of  the  building,  we 
take  it,  will  not  be  subjected  to  similar  dangei^.  A 
good  deal  of  the  importance  depends  npon  the  terms 
of  the  nndertaking  the  plaintiffs  are  willing  to  take,  [ 
and  we  trust  the  fnll  text  of  this  document  will  be  ' 
made  pubbc,  as  it  will  serve  as  a  guide  to  what  may 
and  what  may  not  be  done  by  supply  companies. 


interest.  In  this  fiirure  tlie  vertieiil  distances  for  the  upper 
curves  represent  aaipt:ie  hourii,  and  for  the  lower  ones 
amperes,  while  the  horizontiil  distances  in  both  case^ 
repreaent  boon.  The  curve  a  b  sbowe  the  actual  capacity 
ae  obbdned  from  neoaorBinente  of  a  pair  of  plates  after 
tl-f'v  }>  :il  }i'jcn  in  u'^e  some  time.  The  ciin*c  represents 
that  which  is  gimianteed  by  the  coiU|>any.    The  curve  e  j 


shows  the  currents  corresjwnding  to  the  curve  »ii  while  gh 
i'«pie«>caU  liiuse  corresponding  to  rd. 

It  will  be  seen  that  the  curve  a  '>  incro:^se3  very  rapidly, 
especially  at  first,  showing  how  very  much  the  capacity 
varies  with  the  rate  of  diacharge ;  if  the  capacity  were 
independent  of  the  rate  of  diKchurge  this  curve  would  of 
course  be  a  horizontal  line,  au  1,  therefore,  the  nearer  this 
curve  tomes  to  a  horizontal  lino  the  better  will  bo  th. 
accumulator  fur  rapid  di^char^^es.  It  will  be  naen  feotn 
this  curve  that  at  a  10-hour  rate  the  current  is  4*2  am()ere« 
and  the  capacity  is  42  ampere-hours.  At  double  the  Bate  oi 
discharge — that  is  to  say,  a  discharge  in  half  the  timo — tbe 
curve  shows  the  cunont  to  havo  Ucen  G  ."  amperes  and  the 
capacity  32  5  ampere  hours,  which  u  23  per  cent,  (ur  about 
a  quarter)  less  than  the  otfiier.  At  a  three-hour  rate,  which 
i.s  exceptionally  rapid  for  aoenmulatora.  the  correat  is  only 
about  eight  amperes,  whieb  ta  only  about  doable  tint  at  a 
10-hour  discharge;  the  capacity  is  1\  ampere-hours,  or  13 
per  cent,  lesu  than  that  of  a  10  hour  discharge.  It  will  1« 
seen  from  the  latter  that  in  a  discharge  of  one-third  of  tbe 
usual  10-hour  rate  the  capacity  ia  reduced  to  nearly  half, 
while  the  current  is  only  about  twice  as  groat.  These 
curves,  of  course,  will  be  different  for  difTcrent  rnakea  of 
accumulators.  The  thinner  ilie  layer  of  .active  matcrul, 
the  nioi'c  ne.ii  ly  hill  i/oiital  tlic  curve  will  become.  The 
curves  shown  here  are  those  exhibited  by  the  Cologoe 
Accumalator  Works— theae  seeamnlators  are  known  aa  ths 
"  Hagen," 

Tjuilb  1. 


Du  Kliotinoky   

1 1  *  ......... 

Hagen    

,  

Accumefatior  Couiiwn}' 

(AuMrieaiir   

Tndor  ...........   

Oerlikon  fSdiiiop)  

.Tiilieri  (Aineriem).  

IIa(;en  

]>e  KliotinKky   

»,   

OerlikoD  (Scboop).  

Tudor   

Hagen   

«(      ......... Ma>.<i»..  

,f         *. a ..*........«... .a... I 

,}         ........  .«...«..».  

I»   "    •  ■  - 

l>o  Khotinsky   

Tudor  '.'  .,  


HMl 

1(»7 

I0!< 


21» 


I 

110  jST 
111 !  I -6' 

m  ,2-9 

190 ,67 
1S!8  !2-7 
:*»t  — 

500  — 

.V),-, 

.VM 

r.07 

5-JO 
l.MO 

1,600 

9,100 


•J-H 

.1 :« 

•J -8 
l!» 

■.n 


A.  Cftjiocity  in  ainpero-iioura.    B.    Capacity  In  ampere-boors 

jwjr  jiosnxl  of  C  Cnparify  in  am ppre-hou rs  per  pound  0/ 

n  il  I'oiii;  I'.tc.  I)  K:itv  I.'  (ii-i.-li.irj;r  in  ii;in>erea  per  |x>und  of 
jilu^i -  K.  K«t*  <jf  liisuhiugo  in  amji'-rcrf  ]>er  j.oiiml  of  asll  (with- 
uiit  1)1  F.  Raji;iiiiY  <i(  ilidchai'ire  in  lioni^.  (..  List  |llioa  !■ 
cviiU  jier  amjiere-hour  c«|«icity.    H   N;iMin- oi  cell. 

*  •'  Owinjjf  to  the  fnct  that  the  li^'urer^  l)y  tho  Acciiniulataf 


(^ori>|)uny  do  not  agree  with  Pi\< 


ot  lie 


1',  «<•  huNo 


they  arc  on  tho  priut«<i  ^lii>  au  l  li  ivo  Hs.iinKxi  that  the  weight 
given  iucan8  comploto  without  acid."  f  i'or  an  Mnumed  woigbt 
of  retaining  cell. 

In  order  Lc  give  a  general  idea  of  the  rates  uf  discharge, 
prices,  etc.,  of  the  accunuilator«  at  this  cxhibirion,  we  pre- 
pared the  ACOoinpanyiiUp'  table,  in  which  th<i  dat-i  piihii.sbei! 
lor  the  various  accumulators  has  been  rc  iiicod  to  common 
figures.  In  the  first  column  of  Tai)lo  1.  are  given  the 
capacities  as  published  in  the  respective  catalogues.  It  may 
not  be  quite  fair  to  compare  the  capacities  in  this  way, 
because  some  of  the  m.ikers  may  tull  the  troth  -wi  others 
may  bo  too  f^onerous,  but  they  are  the  best  figure*  which 
couid  bo  obtained,  an<l  allowances  nuttt  be  SUOS  in  ioW- 

£ rating  tbem.  In  this  column  the  accumuktora  iraditrided 
ito  three  sets  of  about  100,  500,  and  1,500  ampara^otvi 

capacity  and  tho.sc  values  wcro  soltcted  wMdl  sertsapssdad 
mu&t  nearly  to  these  three  numbers. 

In  the  second  column  will  lie  found  the  capacity  p«r 
pound  of  platea,  and  it  will  be  seen  from  this  colama  that 
three  ampere-hours  per  [lound  of  ])lates  h  above  the  aTenge 
of  those  at  the  exhibition.  \i  some  of  the  makers  did 
not  give  the  weight  oi  the  platea  alone,  we  conpilfld  a 
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third  column  also,  in  order  to  b«  able  to  make  comparisons. 
It  will  bo  seen  from  this  column  that  the  Tudor  accumu- 
lator, which  ia  practically  a  Plant<!i  cell,  is  one  of  the 
heaviMt — tbftt  ia^  nvbg  u«  least  ampere-hours  per  pound, 
bat  it  is,  however,  not  mnch  heavier  than  the  "  Hagen  " 
type.  Tlie  Dext  colnmn  gives  the  discharge  in  amperes  per 
pound  of  pktos,  ■>•.! :;i  1:,  it  will  he  seen,  varies  between  about 
one-third  of  an  ampere  and  one  ampere,  and  is  very  high 
for  tbfl  Julien  cell,  which  is  due  chiefly  to  the  high  capacity 
Mr  pound  of  Umm  m  Aown  in  the  eaoood  owninii. 
The  fifth  floltnnn  comepondi  to  ttw  fomtli,  but  n  ndnoed 
to  amperes  i>er  pound  of  cell,  because  some  of  the  makers 
did  not  state  the  weight  of  their  plates.  Here,  again,  it 
\ritl  bo  seen  that  the  figures  for  the  Tudor  accumulator  are 
low,  bat  comparo  vocy  f»vourably  with  thoM  of  Uagen. 
TluMO  of  the  JidioB  an  again  hi^h,  and  tboM  of  the 
Ocrlikon  Company  are  also  very  high,  notwithttUidillg  the 
fact  that  they  have  a  solid  electrolyte. 

These  four  columns,  in  which  the  figures  depend  on  the 
veigbt  of  the  cell,  are  of  interest  only  when  the  weight  of 
tho  coll  ii  an  important  feature,  as,  for  instance,  for  traction 
pnrpoaoe,  or  for  portable  cell^,  but  for  stationary  cells,  such 
as  tlioee  oaed  for  lighting  buildings  and  at  central  stations, 
the  weight  of  the  cells  is  of  absolutely  no  importance.  In 
fact,  it  may  almost  be  said  that  the  heavier  the  cell  is  the 
less  likely  it  will  be  to  go  to  [neces,  provided  the  material 
ii  plaoM  wbaro  it  ii  auMfe  neaded.  Gnat  eapacitj  par 
poand  ia  therefore  of  littb  importaneB  for  itatiooary  woA. 

The  sixth  column  gives  the  rapidity  of  the  discharge  in 
hours.  It  will  be  seen  from  this  that  a  discharge  in  three 
to  three  and  a  half  hoars,  which  ttied  to  be  considered 
abnormaUy  npid,  is  now  quite  common  in  Germaoy.  With 
each  heavy  diaehargee,  the  capacity  is,  of  eoane,  dinnnished, 
as  we  sa^r  in  t^io  curves  above  rcferr&d  to,  but  the  capacities 

Siven  in  ;lic  hist  column  are  those  which  correspond  to  the 
ischargcs  ^ivcti  in  the  sixth  coiumii. 
The  next  eolamn  ia  perhaps  the  most  interesting  to  the 
purchaser  of  an  ammniifaitor.  In  this  column  we  have 
reduced  the  costs  to  cents  per  ampere  hour,  in  order  that 
the  figures  may  be  compi.rod  with  each  other.  The  list 
prices  were  taken,  because  they  were  the  only  ones  which 
could  be  obtained,  and  some  allowatice  must,  therefore,  be 
made  in  interpreting  the  figures.  As  a  rule  the  prices  are 
oatanlly  higoAr  for  amdiW  aapasitiea,  but  ae  a  fenerai 
average  eeven  oeoteperampero-hoar  ma^be  tahan  (excluding 
that  of  the  Accumulator  Company,  which  is  exceptionally 
high)  for  about  100  ampere-hours  ;  for  about  500  ampere- 
hoars  the  average  price  is  about  i  i;t9,  while  for  1,500 
it  nadiM  as  low  as  H  oeata.  In  order  to  eompara  our 
American  aeemrahton  with  thoao  at  tha  eadkibttion,  we 
have  added  here  the  figures  of  two  of  our  prineipai 
companiee. 

Table  II. 
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A.  C  ftpiicity  in  uiiiper«-boara.  B.  Capacity  in  ainijere  hours 
(>cr  iMund  uf  |)Lat««.    ( '.    Rate  of  diachaiige  in  amperes  per  pound 
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raiBpeia*Bour  OB] 


E.  Lisi  pncoin 
ipaBhiy.  F.  NatoiaoIoalL 


In  this  connectioii  n  may  be  of  interest  to  compare  these 
figures  with  those  of  a  similar  table  compiled  for  the 
accumulators  at  the  Paris  Exposition  of  1889.  As  a  matter 
of  interest  we  have  added  here  the  tiguroe  for  the  original 
Plants  cell  of  1860  which  was  exhibited  at  this  exhibition, 
and  it  will  be  seen,  strange  to  say,  that  the  capacity  per 
pound  is  higher  than  any  of  the  others,  of  either  the  Faure 
or  Plante  types.  It  is  likeiy,  however,  that  this  figure — 
viz.,  7  •2.5 — represents  a  discbarge  which  was  carried  conddet 
ably  farther  than  ia  oioal  in  piaotiieab  Md  that  theraioN  it 
is  not  quite  fair  to  oompan  it  directly  with  the  od>ire ;  but 
even  if  it  were  coRooted  It  wovld  pvobalUy  stiU  xMnaia 
among  the  highest. 

The  accumulators  in  this  table  were  either  of  the  Plants 
or  the  Faore  type,  ezoept  the  one  exhibited  by  Elweli  and 
Co.,  which  ie  a  copiper-idae  aeenmulator,  otherwise  hnown 
as  the  T<alande  and  Chaperon  alkaline,  or  in  this  country  as 
the  Wuddell-Ktiti;.  It  h;is  an  K.M.F.  only  about  one-third 
that  uf  the  lead  accumulators,  and  the  figures  for  it  have 
therefore  been  reduced,  as  shown,  to  two-volt  cells.  Even 
then  their  eapaeity  per  pound  appears  vary  great,  but  it  is 
a  question  whether  the  published  data  were  as  reliable  as 
those  of  the  othei-  companies. — Eltctnad  World  (New  York). 


THE  MEASUREMENT  OF  THE  RESISTANCE  OF 
CONDUCTORS  CONTAINING  DISTURBING  EJI-F.-SL* 
ar  Buixu  AVfixttM). 

In  this  cii»e  ilie  \«luo  of  E  was  practically  one  volt.  Tho  table 
i)how8  the  valuoa  of  e  in  the  abot-o  exporimants,  calculated  from  (8), 
for  diflbnot  d^a. 
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The  galvanometer  employed  was  the  same  as  that  used  in  the 
previous  experimente  with  tbo  bridge,  a  lone-ooil  Siemens 
reflecting^  iDslmment  of  India  service  pattern.  The  key  is  made 
with  broad  8»rfn<;«i  of  caritiict.  The  ordinary  B.A.  bridge  kejr 
can  tio  rc-klily  adapted  to  thu  i>ur[XMebsr  ttlS  Mdlttan  Ot  an  eRtca 
spring;  between  tlie  iijijicr  contJirt.s. 

An  itis}>oction  ul  Table  HI  fliows  fuirly  well  lluit  the  E.M.F.of 
ikit  ©alt h  plate,  and  itH  rc-^ifiliinco.  dot's  not  vary  appreciably 
within  tlie  litnit.-*  of  tiuie  re<iuire<i,  by  thi.'*  methoti.  to  CJirry  out  a 
tent.  Wc  may  theea  vaiuea  iil^  "iuitial  E  M.F.,  "  and  the 
"initi.ll  re.''ii^tance,"  reA|)ectively.  By  the  tangent  galvanometer 
mulhoU  ciittngeia  the  E.XLF.  is  very  <»iiauIerabTe.  In  order 
to  compare  tbee*  an  indepsBdaDt  nMSion  was  tahsBi  aiiaK  a 
mlvanometer  of  shont  6^000  ehtna  rsslstanca  as  a  voltneter. 
when  eooMotad  thraogh  140,000  ahaw  between  the  plates  zaads^ 
the  dtoage  to  S.M.F.  was  fbead  to  be  nil.  To  reprodaeo  the 
tangent  galvanometer  arran^'cment,  the  reflecting  (;:nlvanamt>ter 
was  shunted  so  that  its  reeintjinre  was  abont  e<|nal  to  the  t.anj^tjnfe 
galvanometer,  the  100,000  obms  being  removc<i.  The  deflection, 
of  course,  diminiahed  rapidly,  loeing  about  onc  alxth  ite  initial 
value  after  one  minute,  ono  fourth  its  initial  value  after  '2J  minutes, 
one-third  ite  initial  vuluo  ufccr  1>)  iniiiut«f<. 

If  wo  use  the  method  of  itii)luntJ\tiuoua  tape  wiUi  u  t!«n!iiti\  o 
^klviktioineter  and  a  multiplying  ratio,  we  can  make  a  clo.^c  ex- 
amiuation  of  the  ]>lut*j!4  at  any  time.  When  balance  is  very  neurly 
obtained,  we  can  watch  tho  polarisation  efiects,  if  we  plo&so,  by 
keeping  the  key  down  ;  we  can  also  not*  how  soon  the  polarisation 
clVe4.".H  vani.>li  after  the  cnu?ef<  that  produce<l  tbem  an  mBQVSda 
aotl  how  soon  the  "  initial  rtwifcUiucv  "  in  fugained. 

For  practical  work  with  earth-plates  we  do  not  want  to  spend 
time  in  speoulatione  of  this  kind.  The  galvanometer  need  not  be 
very  8en«tf««j  Bor  the  nuilUDlyteff  latfo  vscy  Mf^  Wa  want  the 
truth,  but  not  to  the  *«iMhaeeimaL" 

It  i«  otherwise,  however,  when  there  Is  an  electrolytic  reeistanea 
to  bo  measured  ;  or  when  using  the  method  for  comparing  the 
E.M.F.'sof  ©.aaily  polarifiablo  cells  by  formula  (0)  ;  or  again,  when, 

*  Paper  read  before  the  City  and  Unilds  Old  Students'  Aasooia- 
tiott. 
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I,  a  dlvidini^  ratio  iwa  to  ba 


rttfae 


for  very  falgb 

armii  a  h. 

There  u  uncerUunty  with  liquid  r«(ii§tanoee,  ariein;;  from  chanf;<e8 
in  dortiitv,  cotnpMition,  and  (rarity,  and  a  doubt  alao  regarding  the 
nature  of  contact  between  ihe  li(|uid  and  the  electrodes.  I  believe, 
howRvor,  that  the  method  of  tap*  wil!  Ik?  fonfi«I  of  preiit  ««e  in 
tht-j^o  ilL'tLTminntions,  If  tlm  nut  hi  p  of  tho  roiiductor  ur  clLolrolj  lo 
If  Mirh  tbnt  the  t^istnrhtrii.'  K.M.I'',  \»  Kible,  it.  is  newJ^^iiy  to 
nrrrm^e  tlio  bi  iilm-  wj  tliiit  '/  iiixl  r/'  may  bo  oblainwl,  a."  iic^irly  m 
pcMcublu,  »i[QulUkn«ouiily.  Fur  tM\»  purfiO'^e  I  hnvo  uned  two  box^ 
of  reitiKtAoce  coiti  in  the  variable  arm,  eacti  pioviiled  with  a  iihort- 
circuiiing  plug,  «o  that  one  can  bo  rut  nut  win-n  the  other  ia  in. 
The  reaintance  of  one  of  the  boxr-i  ir-  Aj.])ioximnt<-d  to  for  t  wo  trial 
tape.  This  box  is  now  pluf^ged  up,  and  tlitsnocond  box  unpluKKed, 
the  tHtfatg  battery  being  reveneil.  The  second  box  is  now 
«tJdatada«iHMrly  aspoMiblefortwo  trial  tape.  Iliia  haa  to  be 
noMted  natll   and    ara  obtalMd. 

If  tba  ateetrotyta,  or  ffliiatanoa  undar  teat,  to  very  eaeOy 
polarlaad,  even  by  the  inatant-aneoua  current,  n  dilSculty  apiieara 
m  jiid|nn|(  the  ri^ht  values  of  d  and  d'.  Consider  what  luippeni> 
WMB  Hia  circuit  w  completed,  the  variable  arm,  d,  being  a  lltllo 


npletod, 

too  mooh.  When  the  key  in  depreeaed  and  kept  down,  ^ere  will 
bo  ft  momentAry  deflection  in  the  direction  indicating  *'»/  too 
much,"  followed  immdinicly  by  a  motion  in  the  reveme  direction, 
reakint;  '/  nptmrently  **  too  little."  Wf  can  evifl<»nfly  find  a  value 
tor  <i  Ht  «  liii-h  the  first  effect  will  ju«t  vmiiwli.  TIuh  \*  lo  be  token 
a«  the  pro]iL'r  readinir.  It  is  import^int  to  observe  tliat  thonnme 
order  of  ilctlectioii-'  .>rriii>  wimtovrr  hp  the  direction  nf  tlic  tivtini.' 
battery.  Tlit-  hecoinlury  (Ictioction,  which  is,  of  course,  due  to 
IKihirirtiitioii  in  the  x  br;knch  of  tbo  bridf^  alwsya  aOttNg  iO  • 
direction  indicating  "d  too  littla." 


Tho  txpliination  is  Mmtile.  Referrln^r  to  Fif;.  .">,  w  e  ^ee  ut  once 
th.'it  It  \*  I<,  ami  not  ■,  wlncli  liL'tcriniiis  s  (ho  rlii ct-tinnh  iif  the 
currout-'  m  t  be  viu'iou«  wm^*  ot  tlio  brid^.  Sk>  that  and  not 
dctliiocinlxn  I lio  directions  of  die  [lulariiiation  currunt«  in  the  urm 
X.  We  nmy  aoKumo  the  iriiti:vl  E,M.F.,  to  act  an  an  redded  or 
xubtracted  resistAnce  according  to  it-  liiiectiun  w  itb  re-[K:'ci  to  E, 
I'olarisation  cfTcct«  will  alwity!<  art  ui  a  rlircctiou  indicaiiiig  "  '  /  imt 
enough"  for  op|)osing  E.  M.F  >  ixm  pqnivaienl  to  added  rcint 
ances.  If,  then,  d  is  adjut>i«Ki  to  tlie  value  corresponding  to  tlie 
initiAl  rc«i«tanca  of  c.  any  depression  of  the  key  long  (MMtuvh  to 
cause  polariaatton  «w  iootaasa  the  apparent  reeiatanoe  of  tba 
wakaewD  ana,  and  wOl  mka  the  variable  arm  "not  aooaiek"  Aa 
loB^  aa  4  to  greater  than  the  valoa  oorreepondtnfr  to  tba  initial 
resistance  of  x,  there  will  be,  on  doprossing  the  key,  a  momentary 
deilection  in  the  direction  indicating  "  d  too  much,"  followed  by 
the  raxrae  deflection  if  the  key  is  kept  down  long  enough  to  cause 
tba  polariaation  currents  to  start  in  the  x  arm.  Consecjuently  the 
only  correct  value  for  the  variable  arm  i.s  the  vulue  at  which  the 
flrst  motion,  indicating  "(/  t<xi  :iiiic)i,  "  jo-t  vanii^Iioa. 

Now,  I  Wiint  to  jsQt  bt'foro  you  tlio  'iitlicult  combination  of  an 
inductiv<^i  I  OS  i"  1.1  nee  in  nrcuit  with  a  iioUri.-Jihle  oiif-.  This  arose 
on  onu  occasion  w  lirri  a  line  t<»st  ma»  btjiti^  niii<l<' ;  iho  relay  at  tho 
distant  ."t.-ition  li;i<l  considerable  inductmicc,  being  meipietically 
polari»isd,  And  uhe  oarth-platcs  had  |>olarii>ation  of  the  kind  repre- 
sented by  another  meaning  of  that  ill-used  term.  If  the  tap  was 
made  very  suddenly,  there  was  a  sudden  dofloctiou  tti  tsiiig  from  the 
inductance  at  the  relay.  It  was  aoaroaly  to  be  mistaken  for  an 
cloctrolvtic  polariiatioD  eSeot,  beiaff  more  rapid  than  those  which 
aactb-otttee  ganatally  nroduoe.  Xba  obvtooa  mgrof  (•moring  the 
dilEeattioe  ie  to  tap  oeubantely  latfaar  than  indoaBiy.  It  may  be 
well  to  obeerva  toatvith  ao  ordioaiy  Wbeatetona  bridge,  with 
tbe  best  of  B.A.  keyi,  tbo  key  doee  not  remova  tba  effects  of 
iodnotaace  for  very  sudden  taps.  At  the  preeent  niiee  of 
platiaom,  another  factor  oomos  in  noro  also — tba  wear  ana  taer  of 
contacts,  caused  by  taps  too  «udden  and  energetic. 

Applying  tho  dotocliing  principle  to  (fm  ilitluif  iit i.il  u-alvano 
meter,  wb  obtain  an  altfrnatire  metliol,  wliicli  it  is  pomiibio  might 
bo  of  Bcrvi<_-r  in  u  >|n'oi:iI  ra.^n.  I'^ii,'.  Amw>  I  he  woy  in  which  tho 
throe  tiiiuicli  cii'  uitc  mv  -€|>.ii;ac.|  mtt.  in  ih<«  instanrp  n  kpy 
wuh  fhir,'  lunt.irt-  wnuld  bt'  riu  ploy 'xl.  Hcru  Wo  arc  not  iIlmUii'^' 
with  -to.nlv  ^■^llr^•rlt^  throLi;;h  the  L'a!^  :<nom«ler,  and  (■(in-ii  pif  ii(  ly 
f>tily  ripproximalo  ri-iil(-  mc  to  l>c  i-vpcctcil,  iinlr.-.H  wr  can  iiii-'iiui 
that  each  coil  of  the  galvanomeior,  tc^thor  with  iM  shunt,  has 
thaeenoiodMlkHioaaiiatait.  Aa  tbie  will  eeUon  ba  the  oaeek  I 


«ii^'^ctit  the  device  simply  for  wbat  it  i 
formula  may  be  anivad  at  aa  foUowa : 
Let  E  -  K.M.T.  of  toilug  battery  I /.  Ha  NrfrtMm;  &M.r. 

in  the  arm,  x, 

I>enot«  the  reeistaaoea  af  tbe  various  braaehae  bytoMlllelleni 
and  the  ooneapondiqg  ouianta  by  oapitala. 

Wo  have 

Q9  -Ss      (1):  X  =  S  +G    .   .  .  .  (3) 

(2)!  W=8'+0'  ....  (4) 

PaX-fW  <») 

In  ordinary  ditferontial  galvaBOOMters  a  =  '/  »  •  .  •  (6) 
Wbenbalaooeia obtained  G  «G'  .  .  .  .  (7) 

Frt>m(l)andC2).  B«aB'«'  <•) 

In  tJi«  oireoit  ai,  »j  ^  «» 

c  M  X  s -I- 8« -B'/- W «» 
FiomW  tmXx-Wm  (10) 

wnmm.        -g,-^  ----J. 

.-.From  (4)         »  ^L+i^  Or  S' =  W -JilL      .   .    .  (11} 

In  tho  circuit  p,  n,  q,  p, 

E  ■  P/+  W  «  H-  8  tf' 
From  (ft)  and  (11) 

B=X/+ W/+  W«+ Wg^l^     ,    .  (12) 

From  (1) 

O    s  G  .7  O  9 

SlnJlBriy, 

l-if^  '« 

Ftan<7|,  (m,  and  (14), 

..WsXi   (18) 

(lU)  may  now  bo  written, 

•  isX»  -  Xitt  ......  (17) 

and  (1^  beoomes 

E  =  .\/+  Xi/  +  X  i  w  +  X  t  JjL-     .    .  (18) 

r  +  / 

.  i  _  X  -  lu 

Rovana  tba  testing  battery,  obtalninfc  m'  for    and^K  for  G. 

Add  amnaniton  and  denomioatora,  napacavaly,  el  (l«)  Md  {»). 

t   ^  k  {u  -  w)  

^      2/+ 2i/+ *(-  +-) +  2t^f^'  ' 
Subtract  ditto, 

B         Jl-  (w  -  u  ) 

Or  i  =  M"'-^-)-l5  (42) 

E         k  («•  -  u) 

Equating  (21)  and  (£2),  we  have, 

xmk.     +  t»  (m'  -  u)' 

*       «r2/+  »if/+  Jfc  (V  -f  »)  +  2 1  '^~\ 

L  "^^J 

In  England  the  earth  jjato  issc&roe.  Vou  will  enquire  for  them 
in  vain  at  the  U.P.O.  in  Aldanigate  atraet,  n»  faa  and  water 
coinpaniet,  in  a  truly  gcnerova  apMfe,  prawUa  ai,  bi  tbo  pipes 
which  they  lay  at  our  feet,  with  a  eabetftataeawiUert  ta  iHioiaiioy, 
and,  what  is  perhaps  more  importaat,  eeedaee to malatala,  atleeat 
from  our  point  of  view. 

But  abroad,  as  in  India  or  Persia,  their  importance  is  extremely 
^raat ,  and  the  earth-plate  tost  i«  a  regular  part  of  the  telegraphist's 
rinitiMO. 

It  has  been  suggested  thiit  a  series  of  careful  tests  of  the  r^ist- 
anco  of  plates  of  the  same  dimensions,  and  planted  in  the  ■>aaie 

w.iy,  nt  htpA  dcpthi  snd  diwUincoi*,  in  strata  of  different  olo^;ifal 
chiit.i<-t<-:t ,  Mould  \>v  of  *LH  ICO  in  indicating  the  nature  of  the  )ri(<jr 
v[Tiin<,'  loi'k.  And  it  would  npfjear  that  some  »ui:-h  inutiiod  its  this 
orb!i  "  I  he  only  moans  ol  iri\ r."!  ij^atiii^c  ttio  dirwtion  and  duration 

ot  earth  currents  proper,  of  which  at  present  scarcely  anything 
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LEGAL  INTELLIGENCE. 

SATOBT  AHD  MOORE  v.  THE  LONDON  ELECTRIC  SUPPLY 
CORPORATION*  UMITED. 
Aetioii  to  BmrtralB. 

Tliis  caM  iUuBtrated  tho  grttit  dant^cr  ariHiog  from  the  nection 
of  oloctric  light  eupuly  work«  in  tbo  heart  of  a  city  or  town,  or  ii> 
omUfguily  wiUi  «uar  bnikUiicti    The  actior        by  MMKm. 
SftTonf  and  Hoot*,  tho  wott-lnpirtt  ohMukto  ud  druggifta,  of  143, 
Keir  Bond  ntreet,  to  rcwtrain  the  (lefnidmtai  who  ha«o  hoen  uving 
carkoin  adjoining  buildings  as  anOloctrieUghtdiitribntuiKatation, 
from  «o  carryiog  on  thoir  busincae  a«  to  b«  A  nuisance  to  the 
plaintiHii.    At  the  rear  of  their  nhop  in  Now  Bond-i>trcct  tho 
plnintiSii  have  extenaivc  promii«cs,  which  nre  uited  as  a  laboratory 
and  store  for  loree  cjuantitiea  of  choniicals  and  other  valuablo goods 
of  an  inflammable  character,  including  npirit  tincturt-s  and  other 
•pirituouB  preparations.    In  1887  the  aefendantu,  who  rarry  nti  th" 
bui»inc!«s  of  ckrtris!  lijjhtinp',  look  certain  premiwee  riiijacfiit.  to  the 
plaint  itF^'    wuroiooniw.    uiui    tliey  were   atsn    in  tHjciipiitiou  of 
the   wllura  uitduf  tho  l.roavetior  Gallery,  whu  li  lny  t\c.\t  tho 
plaintifb'  preroiseB,  and   they  fitted  up   tlinr   lMir.'llti^'i<  ami 
cellarx    with    engine,    hr>ilcr«.    and    other    machinery    for  tliu 
prfxiuctioii   of   olcclricily  luid    the    general    lHir|>o,si-i    fit  their 
bueiuo&H.    Ti»o  pUiiutitJn  aile}jed  tliat  in  1890,  owmg  t*  thoir 
cmnonMraoces,  the  defendants  ceased  to  generate  all'mnatiniL; 
flleciric  currents  aa  they  had  prcviouily  done  in  their  bnildines 
And  collars,  and  removod  tho  hoitaco.  oiwhMt^  aad  macbboqp.  In 
lioii  thoroof ,  they,  witfeoa^  tho  pfaihrtiBi^kDowlodgo  and  •oRCtfon, 
pioooodod  to  adapt  and  tuo  mix  bolidinKS  and  cellars  as  a  con- 
vorcioif  and  diatribating  atation  at  which  electric  curronu 
rooehrod  from  thotr  genonating  atation  at  Deptford  at  extra  high 
nrowmo  wora  tranMonMd  by  intermediate  or  step-down  trans- 
formers to  moderate  pressure,  and  then  distributed  to  thoir 
customers  in  tho  district.    The  plaintifib  complained  that  the  use 
by  the  (loft-TirlanfH  of  their  btitlf!ir,(:'-»  t»nd  cetlfir^i  for  that  purpose, 
iiiid  ill  jynrt ir:iilai  t.tio  coUi;i--tior)  and  uwr  there  of  ;i  hirjio  nutiibfr 
rif    i-liKtrir-    pjibl<;-.><    nnd    »t«p-down    transfornicru,    which  wore 
of     n     hi^'hly    infltiinmalory    and    combustible    nriture,  e\eii 
wiUi    tlie     tjre.itfst     precaution     both     in     Diu  runhtruclion 
of     tini     biiiliJin^;-'     litui     the     mode     of     rniryini;     on  thp 
busin<ii»:,  \ya»  and  Luu«t  be  attended  wiUi  very  gic^al  ti^k  of 
Gre,  and  ^k  rui  hi>.'hly  dangerous  to  the  plaintiffii'  premises.  The 
pUdottfTs  further  stated  that  already,  on  the  17th  of  October  and 
tho  16tb  of  Noveiabar,  tires  broke  outoa  thedefendaata'  premises, 
both  of  which  oocononed  oroat  riak  to  the  plaintUb'  promiMi.  By 
theaocondof  thooo  fina  tho daieiidaiili^lNtoaaiMo  wore  pcacttoaHy 
guttod,  and  damaaa  waa  CMMod  to  the  plaiotlfiii'  by  the  dtr^ 
watfT,  and  Km(4co  dot  CMRO  into  their  premiiv^R  As  the  defendants 
w CI e  i>roeee>Jing  to  rainatate  their  premises  « iUi  the  view  of  uHug 
them  for  the  same  nurpos4M  as  before,  tho  plaintilTs  commenced 
this  action  on  the  'Ji>tb  of  November,  189(1,  claiming  an  injunc- 
tion to  restrain  the  defendants  from  using  their  buildings  and 
cellars  for  the  purposes  above  mentioned,  and  from  otherwise 
using  their  premises  ti  as  to  orrasion  n  niii«anre  to  the  plaint.ifTs. 
Tho  dofendiiiitw  dfuii  fi  rli;if  th' ii-  tnit-nK-'-^         nlfotidrMl  Huh  li^k 
from  firt' or  would  lnj  durn^erous  to  Uio  planitills'  pretni-<-N,  .ind 
f-t.-itrd  t)ijU  tlioy  hiul  )i!iithjBod  to  the  plainlilVn  to  make  r-cr'.;iin 
prceautioti^  ;iL;.iiii-l.  ttci;tdent.     They  !»Iw>  Rfjito'l  that  thuy  UmI 
obtained  t he  .i| ■[.roval  of  the  Hmiii  ni  Tradi-  to  the  fiipply  of  the 
the  electrit;  current  from  thiiir  pruiui.<i<M«,  njid  they  iniiiiitod  that 
tho  utorage  of  highly  inllammablo  and  exiilosivo  mitterials  in  tho 
ulaiutifls  own  premitie*  created  oonstderablo  danger  to  the 
deiendanto'  prowisee.    At  tho  oonolaefam  cf  tho  cvideuce  and 
arniueota  on  the  18th  inat.,  hie  Lordahip  rowrrod  judgment, 
wCloh  he  now  delivered. 

Mr.  Warmington,  Q.C.,  and  Mr.  Vernon  R.  Smith  ,■ul(leJU■c^^  for 
the  plaintiffs:  and  >fr.  Moulton,  Q.C.,  and  Mr.  W.  F.  Hamilton 
for  too  dofend^mu 

Mr.  Jnatlaa  Kcdtawleli  said :  This  is  an  action  quin  limtt.  I 
have  not  been  careful  again  to  study  or  expound  tho  law  applicable 
to  c.»*e"  of  tlii^  eUi"*.  That,  waa  fully  done  in  M'Murray  i". 
CaldwiU.  ant!  fnnii  coutiselV  ^'Atemcnt  and  the  short  note  with 
which  1  h.ivo  hren  fiuni-lird,  uiy  jtidpTnent  appears  to  have  been 
atfirmed  or  nl  le;i--t  not  diK.-ipprovtHi  by  tin;  ('.lurt  of  A])])oal.  \S  hat 
waa  there  staled  ir<,  al  niiy  rate,  Uuidintf  on  iim,  and  bein^'  ai'ce.-'- 
sible  to  thooe  whom  it  concerns  there  i^  no  oecanion  to  repeal  it. 
It)roceed,  therefore,  to  examine  the  facta  beiorc  laa  ou  that  baniH. 
Tnat  there  is  now  no  imminent  danger  against  which  the  plain:  i  I1'< 
ore  entitled  to  protection  is  clear  oe^ond  dispute.  That  if  tho 
defondanta' plana  are  i^rfected  in  their  entirotf  tboco  viUbono 
anoh  danger  !■  not  equally  clear,  only  booaaaa  the  dofeodaata' 
phuM  above  the  basement  are  waatiqg  in  preciai(MD,  and  a  dis- 
poaition  to  be  guided  by  eireiunataiioea  and  the  exigencies  of 
teadofonn  an  awkward  factor  in  the  sum  of  poarible  reaulta  into 
which,  of  course,  inex|wrionco  and  carulceeneee  largely  enter.  The 
powers  and  therefore  tho  dangers  of  electricity  cannot  bo  regarded 
aa  known,  even  by  scientific  men,  with  sufficient  accuracy  to 

i'ustify  a  |K!i!«jtive  <<tatement  refiu'e'irip  jrt>-«ibli?  results  under 
lypot  fK-tie.'d  oircuni^t.inces,  especially  wlien  the  locality  i-  in  the 
liti^trl  of  a  crowded  i^ity.  Tlirit  tho  caution  and  delay  ol  lliedefen- 
danf^  HI  the  constnu'iion  of  tlu  tr  building  and  its  contents,  and 
the  preH(>nt  inrompU  te  i-late  of  tlio  rame,  nre  to  wonio  extent  due 
to  tlie  ai  fii,!!  of  the  jil.iuitiHV  may  rcason.ibly  be  inferred  fmiri  the 
proved  laoU  ;  and  moved  by  tliia  couiiiiejaUoii  suui  by  the  »b<>ence 
of  now  imminent  danger  already  mentioned,  it  occurrad  to  mo  that 
a  roUellew  and  coaUow  end  of  tho  litigation  would  satisfy  both 
pHttoe.  Bat  tho  ptainliffa  bavo  loqoinM,  aa  thoy  an  eotiilod  to 


do,  a  decision  on  the  merits,  and  for  that  parpow  1  mum  r(>L';ird 
not  thp  prtwrnt  but  the  paxt,  not,  PTtecpt  by  way  of  explanation 
or  eonitnent,  the  ineomplnti'  bniMui^'  non"  evisting,  but  the  shell 
which  met  the  eye,-*  of  tho  plamnll!^  in  NovL-tnher,  IS5I0,  and  the 
facts  to  wiiieh  that  fhell  wa>  dm:'  'l"n  the  elann  of  the  plaintilfs 
thustreatixl  the  defence  is  nimply  thai  tbo  .i<  ;ion  was  premature. 
"  If,  says  the  defendants,  "you  ha<i  «.iite<l  nnly  a  little  while, 
if  yoLi  had  tfivcn  only  slight  con(»ider»ilii»u  Lo  our  reasonable 
aesntimee-'  yon  wnuld  'liave  been  siitiefied  that  what  bad  hap- 
pened bcforo  would  uot  and  could  not  recur,  and  that  any 
shortcomings  of  the  lmuiI  would  be  avoided  in  tho  futoM^ 
The  cvideoce  oonctusiTety  provee  that  tho  operatlona  of 
the  dotodantat  as  conduciod  prior  to  tbe  15th  of  November,  1890^ 
were  of  imannont  danger  to  the  plaintiffs,  and  that  this  was  doo  to 
two  cauMe  lingly  or  in  combination — tir^t,  the  inherent,  if  latOBt. 
danger  of  the  works ;  and  secondly,  tho  neglect  of  procautiona,  » 
follows  that  any  injury  to  tho  plaintiffs'  house  resulting  from  a 
firo  on  the  defendants'  premises  would  have  been  actionable,  and 
seeing  that  the  Injury,  if  it  happened  at  all,  was  likely  enough  to 
be  serious,  alarm  was  natural  and  justifiable.  That  it  was  still 
n.ntuml  after  tlie  defpndantH'  premises  had  been  gutted  on  thf  l.'tth 
of  Noviunber.  IsiKi,  i,  .-utlieiently  clear;  but  was  it  juiititial.lo  ? 
And  if  juRtiiiable  before  the  piatntiffi  fxsmrminicntol  Willi  tlie 
defendants,  did  it  lemaiii  so  after  that  coiiiinnmeation '.'  The  first 
qnpFtion  !•  concludwl  by  what  haa  been  already  miA,  Within 
II  •'hori  i)eiiod  there  dad  oeeinied  on  the  defendant*' premises 
two  lireK  iracoable  to  tho  causes  abo^o  indicated.  One  was 
M>on  extinguished  and,  so  far  as  the  plaintitb  were  oon- 
ceriivd,  did  no  harm.  The  other  on  tho  16th  of  November, 
1880.  waa  of  a  more  seriouo  ohamotor,  mora  ■iMcniBf  f  and  mom 
deatmotlTo,  It  destroyed  the  oontenU  of  the  doliaodaBti'  bidldii»t 
and  tho  iqjaiy  oztecded  to  the  plaintifls'  premises.  Tho  injury  to 
them  waa  not  great,  btit  It  i«  easy  to  picture  the  scene  and  to  see 
how  readily  results,  happily  rendered  trifling,  might  have  been 
converted  into  a  serious  calamity.  Who  can  blame  tho  plaintifls 
for  thinking  that  this  incident  was  likely  to  bo  repeated  with 
disastrous  consetiuenoes,  and  that  it  behoved  them  to  take 
measures  for  tho  protection  of  their  proyierty  (dvin];^  them  erodit 
for  such  acquaintance  » itli  tin"  defendantf  ofit-rations  and  their 
conduct  of  bn?iine>'»  .a*  mav  rejiMjnnliiy  be  prosumod,  they  would 
expeet.  that,  »  itlv  a.»  Httle  <felay  afl  eireumi-tanee-S  permitted,  they 
would  a^,'aiii  make  the  buildme  avadablo  fur  supply  to  their 
cu^tonierM,  and  that ,  altliou>.di  tliey  would  ptrobably  adopt  such 
iiuptovtjiuciilo  lia»t«  allowed  and  additional  precautions,  yet  the 
restored  building  and  its  contents  wonld  not  substantially  difi'a: 
from  those  just  destroyed.  Tho  experienced  past  and  the  aaUol> 
pated  future,  therefore,  combined  to  make  tho  plaintifib  apprabaad 
danger,  and  to  urge  tbem  to  taho  active  measnrea  for  pimBllflD. 
Thia  theiy  did  pranptlf  and  pnidantly.  Tbey  aought  advice,  and 
on  that  adHoa  iianod  a  writ.  Tho^  might,  of  oootm,  befcro 
issuing  the  writ  have  put  themselves  in  communication  with  the 
defen^uita  or  Uieir  advisers  ;  but  there  was  at  least  this  advantage 
in  the  codim  adopted,  that,  while  profiaring  themselves  for  the 
next  step,  thw  were  able  to  state  precisely  what  that  step  would 
be  and  to  K>rmulate  their  complaint,  and  the  terms  which 
they  wore  prepared  to  accept,  beyond  (jot^sibiliiv  of  ca>il 
or  dispute.  Then  they  comnismirated  with  tlie  defen- 
dants' solicitors,  and  tht^y  did  so  in  a  teiii[)orato  letter 
deiierviiiif  eoitiwendation.  In  that  letter  they  Mskod  for  an 
undertaking.'  in  tfie  terms  of  the  ihjunrtlon  vvhieh  ihev  claimctl  by 
tlieii  w  i  lt,  and  «  hirh  they  now  eliiim  at  t  tie  trial  of  the  action.  I 
hoh!  that  tbp>  were  li^'o't  in  n-kinj;  for  that  undertaking,  ami  if 
it  \iiuX  bi^uu  givtin  tlitiiu  wuuUl  luv«  heaa  aa  further  trouble.  It 
was  not  given.  After  rcajtonable  and  brief  delay  there  came  tho 
reply  of  the  15th  of  December.  The  first  port  so  fullv  admits  the 
case  made  by  Uie  plaiallSaaB  lagaida  tho  faota  cf  tm  paat  aad 
the  grounds  of  apprdtonaioa  for  the  fvtnra,  that  one  might  hav« 
ventured  to  rely  on  it  witboni  farther  evidence  ;  and  there  follows, 
as  might  bo  expected,  a  recognition  of  the  necessity  of  uilditional 
precaiitions  and  assurances  that  they  would  be  taken.  The  letter 
so  narrowly  approached  to  a  sufficient  undertaking  that  the  plain- 
tifb  were  well  advised  in  not  simply  rejecting  it  as InsnfBcient.  Ycb 
it  was  not  what  tho  plaintiffs  had  asked.  Apart  from  other 
criticisms,  it  is  to  be  obperved  that  it  exprc«)Hxl  only  the  intention 
of  tho  defendants,  antl  oilered  no  oliligat  ion  to  fulfil  that  intention, 
eitbi-r  by  nndortakini;  in  the  aetion  or  otherwise.  The  plaintifTa 
af;aiii  dernaiKlo<i  an  undci  takint;,  but  failwl  to  obtain  laore  than  a 
repelitiuti,  in  a  letter  of  tlie  l-th  of  .lanuary,  of  the  Statement  of 
the  defendants'  intention  and  n  lufotence  to  the  Board  of  Trade 
rule.",  M  liirh  ajiparently  had  been  bufort)  neglected,  and  could  not 
be  taken  as  (he  measure  of  liability  to  the  plaintifls.  The  action, 
tbertiforc,  procLnxlL-d.  Xht»r«,  tiaving  regard  to  tho  point  falling 
for  decision,  I  might  properly  pause ;  bat  it  is  oonvenient  in  thia 
connection  to  mention  that  neither  In  April  laat,  whan  tho  action 
came  on  for  titel  and  was  adjourned  beoaase  tho  dolendaata' 
buildings  wem  Mb  complete,  nor  in  the  present  month  d 
DecetnlMr,  1891,  whan  it  was  restored  to  the  paper,  did  it  appear 
what  use  will  bo  made  of  the  dilTerent  parts  of  the  building  other 
than  the  basement,  or  that  the  elements  of  danger  from  fire  have 
been  or  will  bo  completely  removed.  The  plaintifls  now  ask  for 
an  injunction  in  llie  terms  in  which  they  were  willing  to  aooeot 
an  undertaking.  In  my  opinion  they  are  entitled  to  it,  and  tM 
defendanta  must  pay  the  ooota  of  the  action.— TAe  Timat. 


Irondon  County  Coujacll. — Tiie  Othces  (.'uiuuitltoe  liuvitig  con- 
sitlcrcd  the  tenders  sent  in  for  electric  lighting  at  tho  oSioeai  aa 
given  laat  wook,  rooommendod  that  that  of  Meaan.  J.  Dl  1*. 
Andrawa  and  Coki  at£l,48a^b«teKth»Io«eal^  hoaeeaptad. 
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COMPANIES'  MEETINGS. 

ELECTRIC  CONSTRUCTION  CORPORATION. 

A  general  riicctine  of  this  ComfDiny  wfts  lieUI  at.  t  Vtiiiion-AtrMl 
Ho'fl  on  TLirwliiy  lrt_st,  Mr.  Sfn-iioLT  Biilfour  in  this  chair.  AftOT 
tho  liecretftry  liacl  laiui  the  iiotii'<'  ronvenin^  ttie  rtiff'Ung, 

The  CliAlnnM  said  the  duty  ilo\  olvc<i  tijion  him  to  propoao  tho 
adoption  of  the  report,  owin^;  i-u  llm  ri^ictuiblg  abnence  of  their 
WMMDed  friend  Sir  Uonry  Mance,  who  had  withirt  the  htot  fortnight 
nodflii^ea  v«ry  painful  operation.  Ho  was,  however,  nMr  oonva- 
lescenco,  ud  juHBHch  wdw  UIm«wm  lMgehr«nmviit«d  kf  ds- 
%-otion  to  th«  intaPtflta  Of  tba  CdrponrtioB.  1m  lBouii|lit  dmiMidera 
would  ofcroe  in  wishing  him  a  gueedy  and  eomplate  newranr.  Ho 
(the  Mpe&lcer)  thought  ho  must  be  gratefnl  tlwt  th«  tuk  haa  fallen 
to  him,  becau««  in  view  of  the  aatisfactory  character  of  the  report 
there  would  be  no  difficulty  in  obtaining  the  «baroholder8'  approval 
to  the  reaolutton  which  he  should  move.  He  would  go  briefly 
through  a  few  of  tho  more  ntriking  features  of  the  report,  and 
when  tlirtt  was  done  he  wotiW  eonclule  by  makinff  a  few  remnrki 
on  the  ):ei)criil  |ii'ixi|i<»ct..«  <j(  the  iiniicrtaking.  l>iMhii<,'  willi  the 
(jmrntion  of  |iio£it«and  the  rnsiilts  achieved  aarin;;  r lie  yojii .  ihey 
woulil  we  by  ralen  ami  work  executed  (Innn^;  the  year 
C!i(l.«i      Seiitemb«r,  h     total    of    1"  1  (><>,ij:t('..      This,'  of 

Cf)U^^|p,  rfpre.ietitcd  ii  l:ir|,'o  tii,MHo,  ami  wils  jiroof  th:it  (luring; 
tho  wliolu  ^oar  tlioir  vnjrks  Ija*.!  btsun  fiiirly  bu-y.  It  iiiuant 
•omething  like  £3,000  a  week  on  work  alone  of  a  maniif.-ictLiMti<^'' 
oiwracter.  Tho  next  item  in  the  aoeount  wao  cunb  mid  ahatim  lot 
UoMiaes  granted^  pHtaQta  Mld»  the  pnAts  upon  formation  of  nub- 
•idiary  compcmiM.  That  Itam  of  MtJlO  waa  impMtant,  and  he 
wished  to  point  out  that  it  repreMOtad  aaarlr  all  prafit,  and  waa 
therefore  most  gratifying.  The  patanta  whlra  liad  bean  aold  ware 
not  included  in  the  original  i>urcha8e  from  Rlwell  Parker.  There 
had  been  devclopmenta  of  (latenta  which  at  that  time  were 
floating  through  the  mind  of  their  extremely  able  engineer 
and  work  director,  Mr.  Thomaii  Parker.  Theae  pat«nt«i  had 
been  M>ld,  or  licensee  had  been  granted  to  use  them.  In 
soiling  tbene  pAtente  they  had  not  in  any  way  diminiahed  tho  securi- 
ties which  were  ac()uircd  when  tlie  works  were  taken  over.  They 
were  additioniil  iKohts  ucul  semiriiics  tirquirei.1  ["iiioe  that  time, 
thankn  to  thp  t.'f  iiiu'.  of  Mr.  Turkcr.  Out  of  tho  ^um  of  £64,710 
tlipy  hiiil  written  o'i  no  Ioh-^  amount  than  £20,tXX»,  wiiioli  whs 
carried  to  diuiiiivit.ion  of  capitiil  necoiint,  Ho  Nenlurod  to  tliitik 
that  that  wa.'i  li  (ireceileiit  [tolicy,  and  if  ihoy  (Xjrficverod  for  a  frw 
yeant  to  couiu,  and  if  iho  sales  and  payiiieutB  in  icdijdcl  to  palciiU 
oomtinuod,  which  he  had  every  reason  to  think  would,  tho  result 
would  be  that  capital  charges  would  be  materiaUv  reduced,  thus 
adding  largely  to  the  Compaajp'b  mpaaiy  to  pay  •diWdsad.  Thia 
year  they  proposed  to  wiOa  off  £S0,OQ0^  or  ona-thifd  of  the 
total  amount  received  from  the  natenta,  aa  waa  raeationed  before, 
to  the  diminution  of  capital,  and  they  would  see  it  so  appear  in 
the  balance-sheet.  After  that  thero  still  remained  a  nrofit  of 
£44,790.  Keferring  to  the  prodt  and  losa  account  on  tne  other 
side,  tho  shnreholdens  would  see  that  they  had  debited  themselves 
with  £3,<i99  for  depreciation  of  machinery.  They  had  eodeavoured 
to  keep  maehinerj'  up  to  tho  hiphcst  [loint  of  efficiency  possible  in 
order  to  muku  two  charpc-s  for  ie(»au.«i  to  tho  workinjr  expenditure 
during  the  year.  In  tliat  way  they  had  "[lenl,  aj«  t  liey  would  obsorve, 
over  I'a.d'Ki,  ,ilthoiJi,'h  at  tlie  .-amo  time  they  had  <lc<Jueted  £10,000 
inprohtaud  written it:i-i  dejii  er'iatioti  of  manhinet  y ,  which  t  hpy  would 
observe,  AsprudeiiC  inen,  they  hud  ado(ile<.l  a  double  uoun«o  -  £  1i(,<k.ki 
they  set  aside  to  tneit  depreciation  of  iriaeliiiicry,  and  tliey  hiul 
spent  £3,000  in  preventuif;  any  depreeiation  of  niac'iiiiery  ari'iinr.'. 
xbat  waa  a  gooa  oourw,  aud  was  a  siugulur  coarse  fi>i  Dircclotf,  to 
take.  Ha  tMagfat  in  tbiit  roaiwct  they  might  fairly  cUim  to  have 
Nt  aa  eatampto  to  every  maaufaoluring  company  in  the  City  of 
LoadMk  Head  offioo ospaiiMa, IwdadiMrDifMilian' faa*, lalarios, 
•oooantMMgr  fees,  ate.,  MaiHl  at  £ll,4fil  Tt.  Id.  Ae  th*  last 
meeting  the  amount  of  office  charges  was  challenged,  and  he  (the 
speaker)  said  it  would  be  part  of  his  duty  to  keep  them  down  as 
MW  aa  poaeible.  ShArehcudoni  would  observe  that  for  tlio  last 
yearthty  hadaOHMHltOdtofll.OOO,  as  against  £14,000  daring  the 
previous  year.  Thfo  was  a  proof,  be  thought,  that  be  had  kept  his 
word  to  tlie  shareholders,  and  that  tho  Directors  wore  really 
anxious  to  keep  down  the  dead  ch^ir^'t?-;  of  the  (k>mi>anY. 
Expenses  of  ndvoiti^ing,  issuing  debentiue-i,  taw  charges, 
etc.,  amounted  to  i.i:t,lTo,  which  was  a  couaiderablo  incroaie 
upon  the  espenditnrn  of  tlio  previous  year.  This  yvn-i  largely 
owing  to  tne  fiwt  tiial  duiuig  thin  year  they  Imd  iH.sned 
dobonMirc)<,  and  a  big  debenture  i-s-iie  wit«  not  in;ide  without 
expense.  Tboclxargesforthia  might  have  b'ma  siirtaul  uul,  li  hUiiy  liml 
cfaaeen,  over  two  or  three  or  even  four  years,  but  they  preferred  to 
bring  It  into  the  current  year's  acoount  and  get  rid  of  it  oaoe  and 
for  all.  In  ikddition  to  thot,  tbaro  WM*  heavy  \opl  OKpomwa 
wbioh  ihoy  ittciuvMl  bw  tioMtotiaeiaiaiwlingananiliattimng 
tba  Couiiaaijf'a  poaltton,  and  annnrtin|[  and  maintoliriBg  the 
poaltioa  of  the  pataota.  EowonU  pcomiaa  to  the  ahanholdera 
vigilance  on  the  part  of  tbe  Baaed  to  beep  this  ex}>enditure 
down,  but  he  could  not  promlao— vbtte  competition  was  so 
keen,  and  while  their  opponenta  were  so  willing  to  take  over}- 
advantage,  fair  and  uiuair,  of  the  Company  —  any  material 
reduction  on  lepal  espet>»p«.  A  company  of  "ort  lived  by 
proviii);  it.^  eapaeity  for  li;;[iliri;.',  and  il*  ea|i:ieity  for  maintaining 
the  right.i  of  tiie  Hhareholiler-.  in  tlie  xariout  projH.Ttie»  in 
which  they  iire  intereit<jd.  Tliey  liad,  ho  ventured  to  think, 
as  ^ood,  if  not  l>etter,  It^gal  iwlvtcu  Lhati  wiv«  to  bo  founil  uithin 
t!ie  (  ityof  Uiiidou.  Tney  got  ample  value  lor  tlic  money  tfiey 
spent  in  lawyers'  bilk,  but  it  woa  genenUly  the  least  satisfactoiy 
tUqganmlwKodMtwItii.  TbmbadMwltoditiWMBallinA 


of  £46,000,  but  of  this  £10,000  had  been  carried  to  reserve, 
leaving  a  t>et  balance  of  £3(^,166.     He  then   referred   to  th«i 
transactions  during  the  year  (whieh    were    some  of  the  moisfc 
interesting  trunsaelionH  that  a  Htiajti  could  undert-akoi  in  deivlin^ 
with  what  lie  woiilri  rail  the  oloctro-chemte.al  |j«l«nt-»,  for  which 
llvey  were  iiidcbttid  to  the  marvpllou^  in^fenuily  of  Mr.  I'arkur. 
He  «ould  liero  take  the  opportunity  to  remark  that  inntead  of 
purnha-iiii),',  aji  wan  often  the  rase,  \efn  than  waj?  )>afgain>3ti  lor, 
when  they  took  over  the  Elwelld'arker,  bumnes?,  they  bad  pttT- 
chaMid  a  good  dc^l  mure  than  thoy  bargained  for.  They  had  del  I* ad 
these  electrochemical  patenta,  which  wore  tboQ  oot  vabied^* 
farthing.  So  valuable  and  aceroing  a  poaiMiiao  warotitOM  iduuUO- 
efaemioal  patcnU  that  thoy  thoiudlb  k  win  to  plww  then  III  feb« 
hands  of  a  separate  company,  and  tbtir  ftiawl  iwl  ooOoagM  Mr. 
Bbbemith,  wlu>  was  managing  director  of  tho  Bbctric  Construc- 
tion Company  from  the  beginning  and  bad  praottoal  experience  of 
the  ner^'otiations  atteading  these  electro-chemical  patoala, elected  to 
Ix  eome  the  presiding  gooius  of  the  Electro  Cbanleal  Company. 
Ho  would  mention  aa  one  illustration  of  the  eucceas  which  h.-wl 
attended  the  floating  of  this  Company  in  which  tbey  were  ih<3 
Iartjer<!  holders,  that  during  the  la)»t  few  days  they  had  sold  one  of 
the."<j  electro-chenuca!  pnHjiitfi  for  a  KOm  in  hard  C«j»h  rej.irPMt-ntio^ 
rlofi!  on  £30,IKX>.  and  WHJ!  a  eoiitirvgent  profit  of  many  ten-^i  of 
i  thousands  besides,  and   this  wiw  largely  owing  to  the  fftct 
that  Mr.  EHhsmiih  had  had  time  to  devotfl  exclusively  to  workinij 
tlie  |>atentJS.  In  a  busiiiefi<  of  tbir<  hort  he  considerefi  tliat  ihoy  nhoiild 
nut  iiave  too  tnueh  subdniMon,  and  the  working  of  the  chcmikial 
patents  wafl  ijUit-c  a  iMi'^ineHs  Viy  iiiieif.     The  va.«t  establishment 
winch  they  tiow  iiod  aL  Woiveiliauiptou  wti^quilea  busineas  wbiob 
claimed  the  onergy  and  occupied  the  time  of  tiie  evy  beat  aaaa 
they  could  place  there,  and  toe  aame  applied  to  eleetnaal  oMtia* 
battmaa,  Tbaj  iovBd  that  tbagr  warn  not  hoUUiig  thair  own 
in  tbo  akorago  batcory  flold  In  defng  aa  mooh  worb  ao  thay 
had   hitherto   donoL     Mr.  Goortney,  whose   Ufa   bad  been 
identified  with  storage  batteries,  agreed  to  tebo  op  the  storage 
batteries  in  a  separate  cornpany:  and   the  result  bad  been 
that  the  business  has  grown,  and  since  it  baa  been  placed  in 
separate  hands  it  had  yielded  a  very  large  profit   Therefore,  while 
union  of  interests,  union  of  aims,  union  of  working  were  of 
the  ntmost  im|Xirtance,  and  a  vita!  condition  of  this  I'oiojiaiiv, 
inde[>eodent  management  of  inrlojxindenl  hranrliM  wae  e»iu«lly 
\  aluable  anfl  wiut  equally  important.    Uo  would  hero  oi.prea« 
thanks  to  .Mr.  t'ourtney  for  tne  service  which  he  liad  rendered  to 
t  ho  Corjiorat  ion.  t'oiisiderable  change  in  the  statt'  had  been  involved 
by  the  retirement  of  .Mr.  Kbbjonith,  and  he  Wiu*  plejvwl  to  say 
thai  the  woik  wai^  carcied  out  tuo<it  successfully  and  ticaaomically 
under  the  direction  of  Mr.  Samson,  to  the  benefit  of  the  shareholdera. 
The  speaker  then  referred  to  the  services  of  Mr.  Parker  in  suDorviaiiig 
tbooatablishmentat  \VolverbaBi|rtoO|  aad  tho  aotiva  part  ho  bad 
takon  tn  perfecting  the  patenta.   Mr.  Porkor  waa  rtoOgniMd  mora 
and  more  every  day  an  the  greatest  living  authority  lo  manatee* 
turing  electricity.    Perhaps  the  biggest  electrical  work  carried  oob 
in  this  country  was  the  Idvorpool  Ovarboad  Railway,  which  waa 
to  bo  worked  throogbcrat       oUotvioitv.    The  Dirwtors  had  no 
uvrticular  int«re!<t  in  that  oompanv,  ana  in  an  entirely  open  field 
Mr.  Parker's  pIaio>  wore  aocepted,  and  the  Corporation  waa  now 
earrytng^  out  the  contraet,  from  which  ho  believed  tlice  would  be 
a  Large  [>rotit.    Tney  were  de.alingwith  tho  cpioFtion  of  tfio  cloctrio 
lighting  of  the  city  of  Oxford,  having  acceptcil  »  contract  frnm  the 
city  autlioriliee.  and  were  also  supplying  tlie  plant  to  n  company 
formed  for  supplying  electric  lighting   in   tho   t'rystal  I'.ilace 
di-slrict.    He  thi'ught  he  had  nowdealt  with  the  Halierii  pomta  of 
the  |x)Kilioii  ;  but,  turning  to  the  balnnco-shcet,  ho  would  just  point 
out  aj^ain  tliat  they  sei  imiile  I'l.'i.iXX)  la.it  year  for  depreciation 
utid  littd  Midod  £l(i,uuu  tills  year,  w  hich  luade  £*2;S.0U0  as  a  reaerve 
for  depreoiiaion.   They  bad  written  off  their  capital  aaooonb 
£3,000  for  doprooiatioa  of  inachtDery,  and  tMUMfbrtvd  fnm 
profit  «m1  loaa  Moonak  £90^000  for  tbe  shdo  parpotk  wUto 
thoy   bad   rodvead   tiirir   capital    chargaa   from  £319,800 
to    £2S0,7m.    With    regard    to    the    subsidiary  compaalOB 
in  which  they  had  taken  shares,  he  found  that  there  was  not 
one  of  them  but  which  bad  either  paid  a  dividend  or  was  about 
to  do  so.    The  shares  were,  therefore,  a  good  investment  per  »e, 
in  addition  to  the  adx'antage  to  them  thst  they  were  thui  enabled 
to  secure  the  business  which  the  cubsidiury  companies  were  ablo 
to  bring.     Before  sitting  down  he  woulil  like  to  mention  that  nioce 
the  publiratiiin  of  tho  reixjrt  the  Comi>any  had  had  some  very 
important  negotiations  with  regard  to  electric  traction,  having 
)K;en  approached   by  one  of  the   le.a<liiig  tramvray  eompHnies, 
who  coiiAiderpd  that  elpftricity  wa."*  to  be  the  motive  (wwer  of 
the  future,  and  had    o!!ore<l  tiieni  a  contracL  which  they  were 
uuu  couiiiducing.    if  tiiey  uhuuid  dtsutde  to  acc«pt  the  contract — 
and   he  believed  tbey  would— tbey  wonld  oomo  to  the  ahare- 
bolders  to  aeoaro  a  farther  issue  of  deboatuaa.  The  Company 
««•  fan  of  wofk,  and  tho  Directors  waeo  praod  of  AoopoiaiiBai 
that  bad  bean  OMtM  on.  They  appoaM  to  Ao  •hwoMUon  to 
give  them  their  conttBood  eonfidoDoe,  aad  ho  ftnaly  baUovod  tlMgr 
would  bo  able  to  maln«ba  tmdortaidiig  «*an  BMnooaooaaafBl  than 

it  had  hitherto  been. 

Sir  DoAlel  Cooper,  O.C.K.a.,  seconded  the  motion. 

Mr.  Haaeook  complained  of  the  want  of  detail  in  the  accounts. 

Mr.  Oelrieh  congratulated  the  Directors  on  the  management  of 
the  Company  and  the  very  mitiifaetory  report  th«y  had  put  before 
tho  shareholders.  He  thouj'ht  that  to  declare  u  dividend  of  6  per 
cent,  in  the  first  year  and  uie  same  amoont  in  the  aecowd  waa  a 
very  pnniiiBig  itata  of  tbmg*  ia  tba  oariy  dv«  Of  •  GaB|MB7  lib* 
this. 

Dr.  Drysdalo  icike<l  whether  the  tramway  to  ■.^iii  -li  :  f"Ii 
man  hod  referred  as  being  about  to  adopt  elecuicui  trocUon  mm 
inlrfMidoa. 
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TIm  OMnMBniiHtd  la  tta  BaKmtiv«,  but  Mid  it  wu  one  of 

the  moat  importent  companlw  in  the  HMludai  iUpMw  to  Mr. 
Uonoook,  he  eaid  it  would  mi  be  in  the  hiarwl  (rf  the  company 
that  evenrthing  should  be  eivon  in  detail,  becautie  it  would  b« 
■bowing  tneir  haada  too  mncn  to  their  competitors. 

The  motion  was  tbeo put  and  unanimouDiy  carritxi,  ttie  dividend 
•a  reoommended — viz.,  6  |ior  ccm. — buing  alterwardn  decl.irod. 

The  relirinf^  Directora  (Sir  Henry  Mance  ami  Mesxris.  Ebb«mith, 
Bolt,  And  Moaeley)  wore  re-elected. 

Meeara.  Broadv,  Paterson,  and  ('a.  were  rea[i{)ointo<l  the 
Mditorp. 

Mr.  WtUlAias,  in  accordance  with  notice,  brou^^ht  forward  two 
RiMX'ia!  lesuluiions,  which  wore  iis  followH  :  "That  the  Directors 
BhiiU,  in  roiifoirnity  with  (hy  (lowor  given  them  by  chiusc  128  of 
the  articloi>  of  o»»t>ciut  inn  of  the  ('or|>oration,  pay  half-yearly  an 
instalment  on  account  and  m  nnticipntion  of  dividend."  "That 
the  Directors  be  requested,  with  a  view  to  keep  the  *l>areholdors 
informed  of  the  positioo  and  (U'o«i>ecta  of  the  Corporation,  either 
to  hold  half-yearlr  Mwtinga.  or,  thia  failing,  to  forward  to  oaeh 
registered  propriatar  tn  April  of  each  year  a  abort  ritumi  of  the 
CoRNcaitloBla  oawiMoiw  tor  tbe  praviooa  alz  montha." 

The  moliaaa  uviag  Iweo  ■Bcoodad, 

The  Chatmu  expreaoed  the  sympathy  d  th*  Directors  with 
the  spirit  of  the  roaolutions,  and  promiaad  Unfe,  aa  far  as  they 
thought  it  advisable,  they  would  act  upon  tham  without  any 
reeolutions  bein^;  imaMd. 

After  Borao  furtnor  dincussion,  the  resolutioas  were  withdrawn. 

Dr.  Drjradale  |iro]ioi*t"l  ii  vote  of  tiiutiku  to  iho  Mjientitic  officers 
of  t  lie  C'  linpany  for  '^^^^|^||^      which  thej^bad  oondaoted  the 

carncl  im;iiiiit)oii!»ly. 

Mr.  Thomas  Farlcer  ncknowltxl^C'd  the  compliment,  and  said 
nothing  would  wrmHfy  liim  but  the  complete  «ucce*s  of  the  Com- 
pMiy. 

Dr.  Orjradalo  prouoaod  a  vote  of  thanks  to  the  Ihrectori',  which 
was  also  paaaed,  and  the  prooaedings  then  terminnitxl  v\  u  li  n  vote 
of  thaoka  to  the  GhaimiB,  ptopoaed  by  Mr.  Oeergo  Dlbiey. 


OENEBAL  ELEOniO  POWBR  AMD  TBACTION  COMPANY. 

The  first  oidlnary  eonoral  meeting  of  this  ('ompaqy  waa  bold  at 
Winchester  House,  Old  Broad-street,  E.C.,  on  Friday,  Ifth  inat., 
the  Chairman  (the  Earl  of  Albemarle)  praaiding. 

Tho  suoretary  (Mr.  Thoa.  SnHii}  heving  read  the  ootioe 

convening  the  meeting, 

The  Cbalrmitn  saUi :  I»  it  \our  pleasure  tluit  the  report  be  taken 
a»  rwul  ?  (There  being  no  dU.sentiunt  ho  continued)  :  In  the  first 
inhtance,  gentlemen,  in  moving'  r  he  atloption  of  thi.i  re|X)rt  I  have 
to  regret  the  absence  for  utiuvoulablc  reasons  of  two  or  throe  of 
3fOur  l>irector».  I  very  much  regret  their  absence,  because  directors 
Mways  like  on  the  tirsi  occasion  of  meetini;  their  shareholders  to 
IwYee  fall  Baud,  and  to  give  the  full  weight  of  tbe  whole  Board 
to  My  lemarfca  that  are  made,  and  to  bear  the  observations 
HhaA  an  addreaaed  to  them  by  ahareholdera  Locd  Egerton  in 
miortaBatdy  obliged  to  attend  a  very  importaai  meeting  of  the 
Mancheeter  Ship  Canal  Compaay,  of  which  be  is  chairman,  at 
Manchester.  I  am  sorry  to  say  that  Sir  Henry  Mance  is  suffering 
from  Illness  {  andllr.  Paxman  is  detained  on  private  business  of 
a  very  Importaat  eharacter,  and  is  unable  to  be  here.  I  must  my 
that  we  are  very  much  indebted  to  Mr.  Paxman  for  his  constant 
attendance  at  our  Board.  Tliis  is  our  firnt  mooting,  and  when  one 
ri."e.«  to  address  a  fir«t  meeting  it  is  natural  that  one  shnnki  carry 
(iri<:>  mind  back  to  the  lime  of  the  inception  of  tlie  iiri  U  r  i.iknig. 
We  began,  a«  you  know,  fromjvory  smalljbcginningB.  Our  numbers 
were  very  few.  We  (Ii<l  not  apical  to  the  public.  Those  who  pro- 
iiintoil  this  thing  were  not  [jrofe.-<hiotial  promoters  in  any'tise,  but 
i'tliover"  in  a  form  of  applying  eloctricit  y  of  winch  we  are  now  gradu- 
ally seeing  the  development  and  succeas.  We  beganaL  Brighton  with 
a  small  experimental  installation,  and  I  am  bound  to  say  that  at  our 
first  inception  we  committed  as  inanymiatekesos  was  U>  be  expected 
under  the  oiwemataBcas  Every  miitalie  waa  a»  okjeet-iaaami» 
gentleman.  Zveiy  leletaitn  suggested  ita  vanedy  ami  lla  own  oora^ 
end  gradually,  by  dlntef  not  ddrklag  e  difleulty,  and  never  tiying 
to  evade  or  get  roond  it,  bnt  atmply  by  meeting  it,  we  found  onr- 
aelves  in  a  position,  some  three  years  ago,  to  go  to  one  of  the  most 
prominent  of  the  metropolitan  tramway  companies  and  to  tell 
them  that  we  believed  that  we  were  in  a  position  to  show  them 
that  eleotrio  traction  could  compete  commercially  with  the  horse 
traction  which  had  hitherto  been  the  rule  ujx>n  their  line«,  We 
wore  fortuimto  enLiii;,'[i  —  princi[)ally  through  the  inst  r  umtiitality 
of  .Mr.  MactiherHon,  general  m.inat.'er,  who  wa^j  verv  intimate 
with  many  of  the  directors  of  t\tn  North  Metropolitan  Train- 
way  Company  —  to  iii.-pire  tliciu  witli  a  little  of  our  coiili 
ilence  ;  and  the  result  wa.-*  that  they  gave  a  .tniall  section 
of  their  line — which  consists  of  41  mile*  -«lx)ut  two  miles 
long,  over  which  we  were  to  run  a  certain  number  of  cars  under 
their  Boperviaion.  Now  the  arrangement  we  made  with  them  was 
the*  thnr  abo«M  pay  ee  4|d.  par  aiieb  We  were  not  qolto  sure 
at  (hat  tUDe  whet  It  weald  eoat  aa,  but  wa  were  quite  certain  that 
tbe  pnbllolty  whieh  would  be  given  to  elaetrio  traotioa  and  the 
enooesa  we  hoped  would  attend  oar  efforte  would  be  worth  our 
while  evoB  if  i^d.  was  in  anv  dagiee ocoeeded.  The  arrangement 
waa  that  we  should  bear  all  the  heavy  cost  of  the  experiment, 
but  Uiat  every  shilling  that  was  expended  should  be  expended 
under  the  direct  supervision  of  the  North  Metropolitan  Tram- 
ways Com(iany  :  that  nothing  should  bo  done  without  their 
cognizance,  but  that  wo  shoulii  not  he  iiii[>e'lt<l  in  our  oiiera- 
tiona.  We  did  that  in  order  that  we  might  be  able  to 
ttpftli  to  OB  ftltlfll  IW1HflH|flWnil  ftot  III  OWN  of  VKt 


which  I  am  bappy  to  aay  has  enaoad.    We  were  then  in  « 
paailian,  not  to  glorify  ouraelves  and  to  say  we  could  do  this  or 
tlnt»  bat  to  appeal  to  aeoomplished  facte  and  to  an  independent 
company  to  say  whether  or  not  the  statements  we  submitted  to  the 
public  were  justified  by  facts.    For  three  years  we  have  carried  on 
on  the  Canning  Town  lino  tho  work  of  the  N'orth  Metro|>olltnn 
Train* t'nuii   the  very   !irst    we    found    the  very  greatest 
kindness  on  tho  part  of  lluit  coiii|iftiiy's  authorities,  and  we  found 
a  growing  di.^tioi-iti  jh  in  them  to  encourage  u»  and  hel[j  in 
every  way  in  tliuir  (lowor,  and  at  tho  last  to  grant  us  their  full 
confidence.    I  linj  happy  to  say  we  have  succeerlefl  very  well  on 
that  line,  mi  w  ell  that  in  IKS!)  the  North  Mctro|>olitan  Tramways 
Company  found  themsclven  in  a  |>o»jtion  to  apply  to  Parliament  to 
extend  over  their  whole  s^  stem  the  principle  of  electric  traction, 
and  that  would  have  done  away  witb  horses  entirely,  FOrUemeni 
granted  their  request,  and  gave  them  seven  years  in  wbkb  toCom 
a  reasoaablebaeia  teniae  toe  necessorv  capital  and  puraaelheir 
oporadfloa.   We  thoagiit  that  everything  was  going  welL  We 
had  satisfied  the  company  with  whom  we  were  contraetioK 
We  bed  Inspired  them  with  tbe  same  confidence  aa  ourselves,  aad 
we  had  obtained  from  Parliament,  as  we  thought,  full  authority  t  o 
extend  over  a  laive  section  of  tho  N'orth  Metropolitan  Tramways 
the  advantages  of  electric  traction.  Unfortunately,  the  West  Ham 
Corporation  were  of  opinion  that  they  ought  to  have  a  veto  upon 
the  construction  of  electric  tramways  throughout  their  district,  of 
a  character  which  made  it  <|uite  iin|)osRible  to  proceed  with  the  work 
undcrthofloterms.  They  hukI  Parliament  has  gninte<l  you  seven  yeiirs 
in  order  to  obtainyour  i  ifnt.il  andsoon.  Wchmc  no  object  ion  to  this, 
and  wo  are  glad  to  ii<>  the  hrst  cor[>onition  to  have  electric  tram 
ways  in  our  (li«lriet.     But,  I  hardly  know  Imw  .;ir  why,  tliuy 
tluMii;ht  it  nere^^.-iary  to  insert  in  the  Act  of  ParlianiLiit  a  provision 
that  they  hIiouM  have  a  veto  u\x>n  electric  traction  at  ~\  hours' 
notice.  They  put  in  it  that,  though  i'arliamcnt  had  granted  seven 
years,  thev  felt  it  necessary  for  their  municipal  purposea  that  if  at 
aay  time  auring  those  seven  years  they  should  consider  elaotoic 
troetioa  in  anyway  obiaotloaabla^  they  aiwald  be  at  liberty  teglTr 
aotfoa  to  tha  Moctb  BietrapoUtea  TtiHuwaya  C'am[Miny  to  temove 
tbalr^laatwilhiaMhoan.  I  need  not  tell  yen  that  when  a  larfe 
expendtfeare  wee  In  qaeatioo.  It  waa  qnite  impeaaible  that  any 
reaaooable  person  would  undertake  an  onerous  responsibility  lihe 
that  wiUi  the  fact  hanging  over  them  that  they  should  be  eaUod 
upon  to  remove  their  works  in  24  hours.    They  (tho  Tnunwnya 
Compaay)  oonsequenUy   said    that,  natisfied    as   they  owe 
that  electric  traction  was  a  proveri  success,  and  had  been  so  tat 
two  years,  though  itiey  had  been  granted  (icrmission  to  use  it 
from  Parliament,  yet,  under  the  circumstances,  they  must  again 
up|ioal  to  I'.irluiiiient  for  home  uii>ditie.ition  of  tlio  terms  under 
which  they  would  have  to  m  l     We  are  in  that  |>o.sition  now. 
Tliis  Comjiany  (The  (.iru  i.il  T: urtion)  has  renewed  the  contract 
with  the  North  MctioiMjluan  Tramways  Coin])nny,  in  a  slightly 
modified  form,  to  work  a  {lioco  of  the  Canning  Town  line.  Rut 
until  Parliament  intervenes— which  it  is  going  to  be  appealed  to 
to  do  in  the  next  aasaion — It  is  impossible  for  us  to  proceed 
farther  with  that  mri  of  our  system.   We  are  working  witboat 
aooidaetk  withaathiteb.   We  are  working  at  a  less  exponae  then 
bovase.  We  heve  proved  oar  ease  up  to  the  hilt^  bnt  bam  the 
above  unfortunate  circumstance  we  are  uruible  at  the  preaent 
moment  to  proceed  with  that  part  of  our  businoaa  in  Loadoo. 
That,  of  course,  baa  ofliscted  tho  immediate  retuma  whloh 
we  might  have  expected  had  a  more  favourable  result  eaaeod. 
But  I  want  to  point  out  to  you  that  that  is  no  disoonrage* 
menl  to  your  Directors,  and  ought  to  be  no  discouragement 
lo  you.    It  is  to  a  certain  degree  deferring  your  just  expec- 
tations, but   I  tliink  you  will  see  tha-  it  is  a  in-vVtv:  entirely 
beyond  us  and  that  very  kind  and  ttcconiino<lating  eoinp;iny,  the 
North  Metro()olitan  Tramway.s  Company.    Well,  I  hope  next  year 
we  shall  be  able  to  give  you  a  better  account  on  that  (xiint. 
Naturally,  when  a  Iciuling  c<niipany  such  as  the   X'  rth  Metro- 
[lolitan  had  taken  the  matter  of  electric  traction  in  hand  .'vm  a  (est, 
and  bad  to  declare  to  the  tramway  world  whether  or  no  it  w  iis  a 
aucoees,  aay  delay  on   tbair    port   influences    the  general 
body  of  ttowwi^  preprleterfc  «na  we  fooad  we  had  to  wait  for 
thaa  ee  watt  na  nw  North  lletrapelHaa.  We  tUnk,  fteei  the 
enormoaa  numbers  of  appHcatiooa  that  ate  eonatantly  being 
made  to  na  to  introduce  electrio  traetiaa  into  vorioas  towne 
in  the  country,  that  there  ie  e  very  strong  feeling  arising 
among    users  of    tramwaj*  that  eleetricity   is  tbe  proper 
mode  to  adopt.     Many  proposals  have  been  made  to  us  to 
equip   tramways   in    various   parts  of    the   kingdom.  But 
you  will  observe  that  hero  comes  in  s  perfectly  general  rule, 
and   that   in,   that   tramway  companies  have  usually  h>rke<i  up 
alino.st  the  whole  amount   of   tlieir   available  cajiital  in  horse 
traction,  in  cars,  in  purchase  of  hor-. -.  m  maintenance  of  horseo, 
and  making  of  stable*,  etc.     Natiirfilly,  then,  they  have  not  a  very 
i;reat  command  of  money,  and  if  they  de.sire  to  go  into  electric 
traction  it  could  only  be  done  by  borrowing  money  on  their  own 
account,  or  by  making  arrangements  with  the  contracting  elec- 
trical company  to  supply  the  money.    Now,  we  have  thought  all 
aloag  that,  so  sure  is  the  fetwe  of  eMoteie  tnetiaii,  that  we  ought 
not  to  raa  onv  risk,  aad  that  we  ooght  not  -to  embark  year 
money  in  anything  that  would  be  Of  •  Meeulative  aetoie  enah 
aa  equipping  tramway  linaa.   We  beve^  tmrefare^  taraad  a  dael 
ear  so  far  Ui  this,  and  I  hope  you  will  approve  of  oor 
prudence.    Just  as  in  the  case  of  the  North  Metropolitan 
Tramway  Company,  this  has  somewhat  postponed  our  ultimate 
success,    but    it    will   moke   it  all  the  more  sure,  when, 
as  I   think   now   is  almost  demonstrated,  that  success  shall 
arrive.    I  torn  now  from  traction  to  another  depntment  uf  our 
bosineaa  wUch  has  been  very^|Myljy^evelopad,  and  whloh  bsa 
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your  UiMOtora— I  tXieau  puiupittg  in  mines  and  ccMUwiouin^,  uhich 
to  vnm  mon  Mowt  Ibao  tbe  pvopiDg.  The  latter  lp«m  pin^ ) 
baeo  developed  to  •  very  oooHdereble  extent,  ead  Sea  empluyod 
our  works  id  a  very  aatiafiu^ry  mmaer,  and  with  veiy  fair 
roturoB.  That,  like  the  whole  of  the  electrical  liida«try, 
ia  itiU  in  ita  infuncy,  and  we  ho|N)  to  >m>o  it  vi-ry  largely 
adopind.  Wo  Imvo  ovety  oonfidonce  in  it.  We  have,  I  b«liev«, 
a  very  considerable  perccnta^^e  of  nil  the  olcciric  haulin); 
work  and  m  on  that  is  done  in  minefl  in  our  handn  I  have  bran 
told  "3  |>or  cent.,  but  I  won't  plodge  myself  to  tluit.  However,  I 
think  we  have  a  very  fair  proportioa  of  «uch  work  aa  in  clone  by 
eleetricify  in  ininefi.  An;'  from  cDtiimunicationH  whirh  are  fou- 
t.h\rilly  coiuHi^'  (i-:!(>io  ij.-,  \i f  .■'.ly  I  li;it  tJiOne  int<.'re»t»xl  in  ii.Kiiiifj 
are  geltin^r  h.iim'  mid  luoru  to  bciiuvu  in  the  foa»!>»i!it y  :ui'i  lAin 
ecotioinic  il  <iii:>litie((  of  electricity,  and  that  ^^  i-  -mII  Ijum: 
extension  in  tluit  resjwct.  There  is  anotlior  |>oini  l  i  s\  iiu  h  we 
tirive  tunii-.t  our  atlcDlion.  and  tliat  in  boati«.  In  i li:-^  liu i ction 
1  mual  «ay  that  wu  stand  alone.  We  have  got  a  c\jn?iiiei'able 
pleasure  fleet  already  on  tbo  Thnmet<,  whiuli  woe  started  by  my 
friand  Mr.  Immisch,  and  haa  boon  continued  by  ua.  It  is  daily 
{noroaaing.  We  itnd  that  leMigii  GgraniBeDte  «!•  oomiag  to  M 
to  apply  electric  {iropulgion  to  ihlpe.  Wo  liavo  hofwa  o(  the 
fiqgUdi  QovwaaMat,  but  it  ii  net  M  (luiok  in  ite  aoveoientB 
ae  awae  of  the  ether  Oovemmeate  are^  At  any  rate,  we  are 
acquiring;  a  very  considerable  amount  of  conhdonce  in  tbo 
powers  of  electric  launches.  We  have  (rone  into  the  question 
of  tho  oloctro-deposition  of  co{ii>er,  and  we  find  in  that  re«pect 
a  very  large  possibility.  I  niunt  eay  that,  from  all  that  I  and 
niy  eollfifrue*  hiivc  buen  able  to  learn  on  this  iwint,  that  iti 
eriltTing  into  th;it  imiustry,  we  are  ernburkinL;  in  something 
that  ought  to  have  very  <.mni  re* nlta.  I  don't  liko  to  prophesy, 
but  I  must  confess  to  ontLrimniii;.'  ronaiderable  confidence  us  to  the 
probable  success  of  f.h\>  tin) .:ir tare.  Then  there  is  the  sronend 
question  of  elect ri<  -ii|i|.]\  W'o  are  purveyors  of  cl<  cti  iciil  gilant. 
Thoii(fh  it  1«  KOocrally  -.mi  iluil  :i  piojilipt  liao  no  iioii'iur  ui  hist 
own  ('(uinhy,  tin'  Sr.  i'aiicriMi  ]>e0ple  ni'iii'l  I'ur  i>\v\\  woik'lmvL- 
got  an  eieeinc  li^lit  insl^iilation,  and  1  am  hnp|)y  to  -.ly  tliai:  very 
great  eonfidenoeTwii  bean  sbowo  in  as  by  people  in  iln-^  il:-.iriet, 
■ad  we  have  been  called  in  for  the  electrical  fittings  bv  »  very 
htg»  WDpertiOB  of  those  who  kairo  adopted  eleotrie  ti|rtitinK'. 
Ibit  b  veiy  euoouragmir,  because  it  shows  the  sort  of  leelinK 
that  exhrta  towards  as  My  friend  the  general  manager  puts  into 
my  bands  a  statemeot  showing  that  we  have  sent  ont  tramway 
eatlmates  auounting  to  C4W),im.  Some  of  that  is  in  abeyance, 
bat  we  have  orders  for  €13<>,(XI0  worth  exiiected  for  next  yeor. 
That  is  very  satisfactory.  Some  of  these  orders  are  from  places 
whore  the  cor|iorations  themsel«'os  have  tAkon  into  consideration 
the  advinability  of  adopt iiicr  electric  tritction  for  municip«d  tram- 
ways. In  these  coses  the  diitif-iilties  of  West  Ham,  or  of  tho 
trnmwjiy  comfMinip?  {.'ciif  ralU  ,  «oii|d  not  occur  I  nin  disfijiy  to 
hiiy  iti.it  v\  I-  III!.'  ill  c|i)~i/  HL'^'ut  Hi  I'lji  with  w>rae  vriy  l.r^i'  n 't|  •!  n  ,i 
tiona  wl^o  are  proimsing  to  niter  their  ino<le  u!  tiiietton  to 
oloctrica].  It  wouUI  not  become  me  to  B|X!ak  with  any  |>ositiv0' 
nc«s  about  anything  not  actually  completed,  and  shareholders  will 
at  once  seo  that  that  is  necessary  prudence  on  my  i>art.  1  ho|>c 
next  year  that  I  may  be  able  to  give  you  a  very  good  account  of 
that  port  of  oar  baainess,  Subjeet  to  any  questiona  that  may 
bo  ashed,  I  tblak  I  have  tjenerally  mo  over  the  features  of  onr 
bnsioen,  and  will  eonclude  by  moving  that  the  report  be  adopted, 
and  that  oat  of  the  earning«  of  the  year  the  ttretteodce  shares, 
which  have  boon  [loid  u[)on,  shall  receive  ttieir  7  per  cent, 
dividend. 

Kr.  Tbeoiaa  Foliar  seconded,  and  the  motion  was  carritd 
unanimously. 

Mc^i^rn.  \Vart!  and  Wilding,  the  retiring  auditors,  hrtvin«'  l,r<  ri 
If  eli-ctoil,  ii  lie;irty  vote  of  thank"  wit«  unanimously  a(  ij<jriic4  lo 
the  Chairman  and  the  Board,  on  tho  motion  of  Mr.  W. 

TUoeondnded 


nodomr 


FOWLER-WABING  CABLES  COMPANY. 

Tho  third  ordinary  general  mooting  of  this  Company  was  held  at 
Winr!ie»ter  House,  Old  Broad-street,  E.C.,  on  Fiifirxy,  INth  inst., 
tlie  cliairman  (Mr.  \V.  Fowler)  presiding. 

Tho  Secretary  (Mr.  D.  Stophon)  having  read  tiiu  noii^o  con 
veoiog  tho  mooting, 

Tho  Chalmaa  !>aid  :  I  wish,  in  the  first  pliicc,  to  say  that  1  am 
very  sorry  thut  .Mr.  ('Iwiniberkiin,  osiv  of  our  moot  active  anil 
useful  diroctor.-",  is  ill,  or  bo  would  have  b(i«u  present.  He  writes 
to  ^iiy  tliikC  lie  wishes  me  to  express  his  great  regret  that  lio  cannut 
bo  [)rL-*uiit ,  iiiid  Ills  entire  confiilencc  in  tho  future  of  tlm  (  Hin- 
mny.  I  Imvc  ulho  ri'cci\c/l  ;i  li  tter  of  the  same  tenor  frij;ii  Mi. 
Hardy,  who  is  delainnd  in  thu  country.  Our  report,  cumbinud 
with  that  of  the  Manager,  is  so  full  as  regards  the  actual  condition 
of  the  Company  that  it  is  n<^  neoessary  lor  me  tojletoio  you 
at  any  leogtb.  Wo  have  eapio—d,  aod  I  feel  vwy  much 
regret,  that  wo  have  oot  bean  oUo  to  doalsfo  a  dividend  this 
year}  Imt  I  can  hardly  my  that  I  am  greatly  soiprised, 
becansB  this  is  just  one  of  those  bnsinessas  whiob  takes 
some  timo  lo  develop,  and  theroforo  wo  cannot  oxpoct  to  obtain  a 
dividend  emetly  ae  we  should  in  many  other  kinds  of  businesses. 
I  wish  also  to  say  tliat  all  businesses  of  this  kind— overy  business, 
in  (act,  bat  tlus  kind  especially— depends  upon  tnatiagemcnt. 
Now  when  1  was  bore  almost  exactly  n  ymr  ago,  I  exprmwed  my 
coiitidciice  in  the  tnunfigement  ns  then  ju-t  ^i-tlled.  I  Uiink  our 
present  tuanogor,  Mr.  Mavor,  had  hcvn  live  months  in  ottic-  whon 
we  met  last  year,  and  I  wish  now  to  cx[>rc'.''.'s  my  ntill  moie  cniue 
ooofidenoe  in  him,  aod  my  sense  of  the  cuoi^y  and  ability  which 
ht  im  disphiyed  tn  tho  wmugimM  of  the  amJTS  of  tboOwapaay. 


I  think  tbiwe  who  know  him  outside  the  Company  will  I 
prised  at  mv  makicw  thatatatemMtt,  Mew^whiu  y<m  will  s»  Is, 
' '  That  is  aU  very  well,  but  wo  want  to  knew  whut  you  think  amat 
tho  prospeots  of  the  Company  ? "  Well,  sentienMn,  I  expressed 
my.'<elf  with  satwfaoUon  hist  year,  hoping  tjmt  the  prospects  wore 
good.  U'hat  I  then  sui<l  lias  boon  fully  borne  out.  We  have 
had  a  groat  increase  in  the  bu.«iness  of  the  Company,  and  we  see 
before  us -immediately  I  think— a  still  further  increase.  I  have 
great  hujio  and  expectation  that  by  this  time  next  year  we  shall 
have  something  very  sati.tfactory  to  r.-jxirt,  .-ind  not  merely  wnc- 
thing  to  rejwrt,  but  soincthiiiK'  to  iii\iiIo,  wliicli  i-  innro  ^^:ltl»- 
factory.  Wo  have  large  adflttionnl  ni'li  i--  conung  in  at  t  lio  pti'-vint 
lime,  and  the  enquirit-H  ire  miinr  KPUs  .'mil  very  imp)rt;irit.  I 
am  very  careful,  in  iKi.'  po-i'inn,  nut  ln(i\er«t«te  things,  but  I 
do  feel  very  contidtnl  tlial,  this  < 'oiii|';iny — notwithstanding 
all  the  |>eculifir  dtflii  iillio«  it  Una  t«  miv-t  in  the  groat 
competition  und  tilt  continual  changes  ttnit  tjilic  jil-ioe 
owing  to  electrical  inventions— I  believe,  with  tho  kind  of 
maoni^ment  we  now  have,  wo  shall  experienoe  a  prue porous 
year,  arid  not  ooly  a  luosperuua  year,  Imt  I  hope  many 
eaeh,  I  need  not  dotoin  you  by  «ny  moio  dotsfis,  thoaeoonnts 
speak  for  tbamseivos,  and  any  shanhaldor  wfll  andofstand  tlien 
at  once.  If  anyone  has  any  qnsation  to  ask,  I  shati  be  only  too 
happy  to  answer  it.  I  repeat  my  great  r^fret  that  we  ha\e  not 
something  to  give  yoa  at  this  time,  but  I  again  say  that  I  teel 
great  confidonoe  in  the  future  of  this  C'omiiony.  I  Beg  to  move 
that  the  report  oni  accounts  {i-tdt  lost  woet's  Sfertrirtd  Erujiut-er) 
be  received  and  luiouted. 

This  was  secondea  by  Mr.  Oeorgo  Fleming  and  carried  *in»ni- 
mously. 

Ttte  Cbalrman ;  Mr.  Walter  ('Ii»;--i'"t!  nri  unii  .Mr.  f>ldiaon 
|(|  nL-ftor-l  letuc  by  ruiHtiiin,  ;ri  I  J  li  ■  '  •  move  tlnit  tboy  bo 
it  i  li'i  r<-(i.     riiin  H  iL-1  r-vi'dinif-il  by  Sir.  Waring  iind  narrioJ. 

Mr  Macintosh  jno]»of.L-.l,  :iriri  Mr.  Georgo  Smart  .■'f<  ori  lf*l  a 
re^  ilMliun  n'  i'li'n';ii;^'  Mt-^*-<rH.  Cioimt  Bro".  ll^  Hinlitor"-  Tbiu  was 
rurrini  m  i:i  lii- 

The  CiuOrman  :  i  eliould  like  to  suy  tlint  Mr.  tkldison  boa 
lately  been  in  America,  and  sitent  a  great  deal  of  time  in  tho 
iutereaits  of  the  Company  in  nnding  out  what  is  going  on.  and 
obtaining  information  whlob  will  l>o  of  great  value  to  as. 

Tbia  was  all  tbe  businetn  before  the  meeting,  whieh  waa  very 
poorly  attondod. 


CITY  NOTES. 


West  African  TelOKraph  Company.  A  half-yearly  interim 
dividend  ot  :(<<.  [lor  shiuu  liiu«  boon  dfcliircii  by  the  Dirociurs. 

West  India  and  Panama  Tolecrapb  Company. — The  rc<.iii|<tM 
for  the  half-month  ended  December  Id  were^i,»14i  aantnat£2,ft.'i9. 
Tbe  July  reoeiiits,  estimated  at  424,098,  raalised  £4,093. 

city  aad  Sontll  London  Railway.  The  rccoipu  for  tho  wei;k 
curling  I>ecember  iiO  were  its  against  l^lu  fur  the  week 

ending  December  IS.   The  aggregate  receipts  ipr  half  year  to  date 

were  £I«..T5«. 

Copper  Wire.  M<:--i>  r.ili.h  Hi.-at'ou  mid  Sons  (the  Mint, 
Birminghnin,}  state  timl  they  iiave  up|iointcd  Messrs.  Kdward 
\a:  Hjisa  and  Co.,  of  4S(,  I.iiue  Street,  K.C,  as  ugmit«  for  thoir 
London,  home,  and  export  truilcs.  They  call  spuciiU  atUtutiou  to 
their  seamless  coLi|wr  tubes,  uianufnctured  uader  •  IISW  pironOSII 
iiihI  u  H(ieciid  high  conductivity  cop|ier  vnn  for  electric  Bghtand 

Ctmtral  Loudon  Hailway. — Tho  Exploration  C'o:ii|>iUiy,  Limited, 
contemplate  tho  extension  of  the  authorised  line  from  the  Royal 
£xcbange  tiA  Broad-street  to  Liverpuol-stroet  where  subways  will 
oooueet  with  tho  statieoa  of  tho  Osoai  Eastern  ami  North  llAudon 
Bailwaya  The  railway  will  ran  from  the  City  to  .Shophard's 
Bush,  under  Chca|Mkle,  Newgate-street,  Holboro,  Oxford-strsett 
Buyswater-road,  etc.  The  capital  authorised  bf  Pteliamont  is 
i.'2,70tl,<Kjli  in  shares  of  £10.  When  (HI  |.cr  cent,  am  bosn  IfiiA  op 
the  shaieii  uun  bo  divided  into  proferrerl  niid  doTerted  shams.  Tbe 
('oiii(ianv  hits  also  ^lower  to  borrow  £lKJO,flOU  on  mortgage  deben- 
turc<3.  Ko  formal  issuu  is  yet  announced,  and  the  circular  issued 
by  tbe  Expkiration  Company  may  be  looked  on  as  a  preliminary 
prespeetus. 
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